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02 Introduction

Ha

by Alan Ahlstrand

Milwaukee Magic

Late in the 1960s, on a typical warm
summer California evening, a friend showed
up at my house and announced, “Alan, if |
can’t make the payment, I'm coming to you
for the money, because I'm not losing this
bike.”

He’d just traded his Suzuki X-6 - a 250cc
2-stroke twin with six-speed transmission, at
that time being talked about as the new
Harley-beater - for a new-to-him 1966 Sport-
ster XLCH.

I’d ridden the Suzuki and laid it down on
asphalt, so | wasn’t invited onto the front seat
of the Sporister. Instead, he gave complete
instructions in back-seat riding technique for
a torquey motorcycle without a sissy bar or
grab strap for the passenger: “Put your hands
around my waist and lock your fingers, or the
bike will jet out from under you.” Off we went,

ending up on newly-opened Highway 280
south of San Francisco, which was deserted
at 2 a.m. Helmetless, ungoggled, dressed in
jeans and t-shirts and unbridled by a sense of
mortality, we cranked it up. After I’'d had
enough time to think “We’re crazy, but yeee-
haaa” more than once, he took one hand off
the grip, turned around with one eye closed,
the other half-closed and streaming tears,
grinned, and held up one finger - we’d hit a
hundred miles an hour.

Maybe the speedometer was optimistic,
and it was really only 97.4 or so, but when the
wind is shredding the shirt on your back and
flapping your face like flags in a hurricane, the
difference is academic.

Every Harley rider has done something
like that - or will, when the time and place are
right - and that Milwaukee magic has been the
key to the company’s modern success.

All of this started a century ago. In 1903

The 1975 FLH1200 (Shovelhead)

Arthur Davidson and Wiiliam S. Harley fin-
ished a three-year project, building what
amounted to a powered bicycle. The first
Harley-Davidson engine had a single cylinder
with a bore of 2-1/8 inches and a stroke of 2-
7/8 inches, displacing 405 cc. The intake
valve was not operated mechanically; rather,
it was sucked open by the downward pull of
the piston and pushed shut by the compress-
ing fuel-air mixture on the piston’s upward
stroke, a design shared with contemporary
automobile engines such as the Knox Porcu-
pine. Power transmission was by a leather
belt, assisted when necessary by bicycle ped-
als, a chain, sprockets and human effort.
Braking was accomplished by pedaling back-
wards, bicycle-style. The front suspension
was the leading-link design later to be
improved and used in Springers, historic and
modern. The rear suspension? There wasn’t
any - the bike’s rigid, triangular rear frame
section connected directly to the rear axle.

From 1903 to 1909, the company contin-
ued to grow, with steady improvements in the
single-cylinder bike’s design, steady in-
creases in sales, and a move from the shed
where the company started to a two-story
factory in Milwaukee. In 1909 Harley’s first V-
twin, the model 5D, was introduced, and with
it the company’s enduring theme.

Despite diversions such as the Topper
scooter and Aermacchi singles of the Sixties
and Seventies, the theme continues to the
present day. The heart of all Harleys, the key
to what makes a motorcycle a Harley-David-
son, is the engine. The rest of the bike exists
to keep the engine off the pavement. This
function is performed in grand style, of
course, with a near-infinite selection of cus-
tomizing possibilities, but at the center of it all
is a big-displacement, narrow-angle, uneven-
firing, air-cooled V-twin that roars instead of
wails. From the flatheads that succeeded the
Model 5D, to the Knucklehead of 1936, to the
Panhead of 1948, to the Shovelhead of 1966,
to the Evolution of 1984, to the current Twin
Cam 88, every important Harley-Davidson
engine has fit that description.

(Actually, the only official designations in
the list are Evolution and Twin Cam 88. Pan-
head, Knucklehead and Shovelhead were
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informal names, based on the appearance of
the cylinder heads and valve covers. For that
reason, the Twin Cam 88 came dangerously
close to being dubbed “Fathead.”)

In addition to big piston displacement
and a V-twin configuration, Harley engines
share some unique characteristics. The angle
between the cylinders, or “V,” is 45 degrees.
The crankshaft has one crankpin, with both
connecting rods mounted on it. This means
that the cylinders fire 90-degrees apart {at 315
and 405 degrees of crankshaft rotation). This
uneven firing sequence gives the engine its
signature “potato-potato” idle. In addition to
being mounted on a single crankpin, the con-
necting rods are mounted knife-and-fork style
rather than side-by-side. In this design, the
bottom end of one connecting rod is an
inverted Y, with the bottom end of the other
connecting rod centered between the Y’s
branches. This allows the engine to be narrow
from side to side, while the small angle
between the cylinders allows it to be narrow
front-to-rear.

The company continued producing new
products under family ownership until 1969,
when it was bought by the conglomerate
AMF. The AMF years, 1969 to 1981, were
widely regarded as the company’s Dark Ages
- sales dropped, along with the bikes’ reputa-
tion for quality. My friend replaced his 1966
Sportster with a 1979 model, and then
replaced a series of tachs and speedometers
because the needles kept breaking off from
vibration. This era ended with the company’s
rescue in a buyout by company executives,
led by Vaughn Beals. This is one of the most
successful employee buyouts in corporate
history, if the company’s stock price and sales
are any indication - the stock has multiplied in
value many times, and Harley-Davidson has
for years maintained the biggest market share
in the cruiser and touring bike categories.

That almost didn’t happen - and Harley-
Davidson nearly ended up in the recycling bin
of history, as a nostalgic brand name that
would-be entrepreneurs could paste onto yet
another corporate startup attempt.

The buyout coincided with a downturn in
the motorcycle market. Along with that, com-
petition from Japanese bikes had become
well established. The Suzuki X-6 wasn’t a
Harley-beater, but there were now plenty of
four-cylinder Japanese 750s that were. Worse
yet, the major Japanese manufacturers began
to build V-twin cruisers. Faced with imminent
doom, Harley-Davidson turned to the US gov-
ermnment for help. This came in the form of a
tariff, beginning in 1983, on Japanese-built
motorcycles with displacements over 700cc.
The result was a sudden rash of Japanese
bikes displacing 699cc, but it was enough to
keep the company alive. its fortunes even
improved enough that it asked for an early
end to the tariff in 1987.

The motorcycle market coasted along the
bottom for several years, then finally began to

The 1974 XL1000 Sportster (Shovelhead)

The XL1200 Sportster (Evoiution)
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turn up significantly in the early 1990s. As the
market revived, the audience was changing;
motorcyclists were becoming older, richer, but
more in need of a bad boy image (and increas-
ingly, a bad girl image). They also needed
bikes that were reliable and relatively comfort-
able to ride. Harley-Davidson had possessed
the image for decades, even if Marlon Brando
did ride a Triumph in “The Wild One.” With the
Evolution engine and improved quality control,
the company was on its way to reliability.
Comfort and simplicity had been evolving, and
continued to do so.

Comfort and simplicity were no part of
the Sportster XLCH, but in its day, the bike
was enough of a thrill ride to make up for it.
The kickstarter, operated in the wrong syn-
chronicity with the twist-grip spark timing,
could kick back and hurt you. The drum
brakes stopped the bike far less capably than
the engine made it go. The XLCH had no bat-
tery; its electrical system was powered by a
magneto, which meant that the lights wouid
dim if you let the engine idie. (Why no, officer,
| wasn’t speedshifting, | was just trying to
keep the lights safely bright.)

The XLCH was intended for competition.
Other Harleys were easier to ride, and had
battery-based electrical systems. Electric
start was introduced on the first Electra Glide
in 1965. Final drive progressed from an
exposed chain, to an enclosed chain, to a
cogged belt that’s still in use. Drum brakes
were replaced by discs at front and rear. Rub-
ber engine mounts were employed on touring
bikes, and later on the Dyna. The hardtail look
of early bikes was recreated with the Softail,
but the Softail had a rear suspension. A well-
designed sequential port fuel injection system
was added as an option. Some models were
designed with low seat heights to accommo-
date shorter riders.

The Evolution engine was a turning point
in the company’s history, even though it was
essentially a refined top end on the Shovel-
head bottom end. The iron cylinders and
heads of the Shovelhead were replaced with
aluminum components. The valve train’s
basic design was unchanged, with gear-
driven camshafts, hydraulic lifters, pushrods
and rocker arms. The change to aluminum at
the top end eliminated a major source of oil
leaks, at the joints of the cylinders and
crankcase, because the parts now expanded
and contracted at the same rate as they
heated and cooled. The combination of
mechanical improvement and Harley tradition
was enthusiastically received by customers,
first in the Big Twins for 1984 and then in the
Sportster for 1986.

The Evolution engine was superseded by
the Twin Cam 88, in the Touring and Dyna
chassis for the 1999 model year and in Soft-
ails for 2000 (the Evo is still used in the Sport-
ster). Unlike the Evolution, the Twin Cam 88

The 1993 XLH 883 Sportster Hugger (Evolution) was a completely new design, even while it
retained the basics of the traditional Harley

The 1993 FLSTC Heritage Softail (Evolution)
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A hundred years old, and stronger than
ever - 100th Anniversary models sport a
distinctive logo

engine. Despite the name, the engine did not
have overhead cams. The Twin Cam designa-
tion came about because the wide spacing
between the large cylinder bores made a sin-
gle camshaft impractical. The solution was to
use one camshaft for each cylinder. The
camshafts are mounted in a support plate on
the right side of the engine, below the cylin-
ders. The rear camshaft is driven by the
crankshaft through a chain and sprockets
mounted outside the camshaft support plate.
The rear camshaft drives the front camshaft
through a second chain and sprockets,
mounted inside the camshaft support piate.
As with earlier Harley engines, the camshafts
operate the valves through hydraulic lifters,
pushrods and rocker arms.

Engine vibration in Dyna and Touring
models was handled by rubber engine
mounts. In the Softail, where the engine is

Past meets future - the Sportster is essentially unchanged,

while the V-Rod is radically new

solidly mounted to the chassis, another solu-
tion was needed. This was the Twin Cam 88B,
the balancer-equipped version of the engine
that appeared in Softails in 2000. The Twin
Cam 88B is the same as non-counterbai-
anced versions from the crankshaft up. A pair
of balance shafts, one behind the crankshaft
and one in front, are driven by the crankshaft
through a chain and sprockets.

Thus Harley-Davidson ends its first cen-
tury with a very good product line and very
good prospects. What’s in store for Harley’s
next century? Logically, the company’s future
cruisers and touring motorcycles should be
variations of the V-Rod sport bike. The V-Rod
is an attractive mix of Harley tradition and
modern technology. Like traditional Harleys,

the V-Rod has a V-twin engine. Unlike tradi-
tional Harleys, the V-Rod employs overhead
cams, four-valve heads and liquid cooling to
produce an impressive 115 horsepower. And
yet, Harley customers have left V-Rods on the
sales floor in record numbers while buying
more Twin Cam 88s every year.

Modern Japanese bikes and Sportsters
tend to have four-figure price tags and five-
figure redlines; Harleys, traditional and V-Rod,
are the other way around. Modern Harleys are
well built and reliable, but so are their com-
petitors. Why, in the face of those facts, do
traditional Harleys continue to dominate their
market? When Milwaukee magic applies,
logic doesn’t. It’s as simple, and as compli-
cated, as that.
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About this manual

The aim of this manual is to help you get
the best value from your motorcycle. it can do
s0 in several ways. It can help you decide
what work must be done, even if you choose
to have it done by a dealer; it provides infor-
mation and procedures for routine mainte-
nance and servicing; and it offers diagnostic
and repair procedures to follow when trouble
occurs.

We hope you use the manual to tackle
the work yourself. For many simpler jobs,
doing it yourself may be quicker than arrang-
ing an appointment to get the motorcycle into
a dealer and making the trips to leave it and
pick it up. More importantly, a ot of money
can be saved by avoiding the expense the

shop must pass on to you to cover its labor
and overhead costs. An added benefit is the
sense of satisfaction and accomplishment
that you feel after doing the job yourself.

References to the left or right side of the
motorcycle assume you are sitting on the
seat, facing forward.

We take great pride in the accuracy of
information given in this manual, but
motorcycle manufacturers make alter-
ations and design changes during the pro-
duction run of a particular motorcycle of
which they do not inform us. No liability
can be accepted by the authors or publish-
ers for loss, damage or injury caused by
any errors in, or omissions from, the infor-
mation given.
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Buying spare parts

Once you have found all the identification
numbers, record them for reference when
buying parts. Since the manufacturers change
specifications, parts and vendors (companies
that manufacture various components on the
machine), providing the ID numbers is the only
way to be reasonably sure that you are buying
the correct parts.

Whenever possible, take the worn part to
the dealer so direct comparison with the new
component can be made. Along the trail from

the manufacturer to the parts shelf, there are
numerous places that the part can end up
with the wrong number or be listed incor-
rectly.

The two places to purchase new parts for
your motorcycle - the accessory store and the
franchised dealer - differ in the type of parts
they carry. While dealers can obtain virtually
every part for your motorcycle, the accessory
dealer is usually limited to normal high wear
items such as shock absorbers, tune-up
parts, various engine gaskets, cables, chains,

brake parts, etc. Rarely will an accessory out-
let have major suspension components, cylin-
ders, transmission gears, or cases.

Used parts can be obtained for consider-
ably less than new ones, but you can’t always
be sure of what you’re getting. Once again,
take your worn part to the salvage yard for
direct comparison.

Whether buying new, used or rebuilt parts,
the best course is to deal directly with some-
one who specializes in parts for your particu-
lar make.

1or5 Market designation
HD Harley-Davidson
1or4d Heavyweight or middleweight motorcycle

2 or 3 letters

Model designation

Single letter Engine displacement
1or2 Introduction date or model
0 through 9 or X Check digit

Single digit Model year

Single letter Location or manufacture
Six digits Sequential serial number

Vehicle identification number details (typical)
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Decoding the Vehicle Identification Number (VIN)

The frame serial number is stamped into
the right side of the steering head and printed
on a decal attached to the right frame down-
tube. An abbreviated frame serial number is
stamped on the crankcase below the “V” of
the cylinders. Both of these numbers should
be recorded and kept in a safe place so they

Market designation

can be given to law enforcement officials in
the event of a theft.

The frame serial number and engine
serial number should also be kept in a handy
place (such as with your driver’s license) so
they are always available when purchasing or
ordering parts for your machine.

The Vehicle ldentification Number (VIN)
contains code letters and numbers that pro-
vide specific information about each motorcy-
cle. The purpose of each letter or number is
shown below. The letter and number codes
are described below.

1: Manufactured for USA

5: Manufactured for all other markets

Heavyweight motorcycie:

1: 901 cc or greater engine displacement

Middleweight motorcycle:

4: 351 through 900 cc or greater engine displacement

Model designation

1970 through 1978
2G: XLT
3A; XL or XLH
4A; XLCH
4D: XLA

1979 and 1980
3A: XLH
4A: XLCH
4E: XLS

1981 through 1985
CAH: XLX
CBH: XLS
CCH: XLX
CDH: XR-1000

1986 and 1987

1988 through 1998

CA: XLH 883, XLH 1200
CE: XLH 883 Hugger
CF: XLH 883 Deluxe
CG: XL1200C Custom
CH: XL1200S Sport

1999 and later
CAM: XLLH 883

CEM: XLH 883 Hugger
CJM: XLH 883C Custom

CKM: XL 883R
CAP: XL1200

CGP: XLL1200C Custom
CHP: XL1200S Sport

CA: XLH 883, XLH 883 Deluxe, XLH 1100

CE: XLLH 883 Hugger

continued on next page
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Introduction date and special models

1: Regular introduction date 3: California model
2: Mid-year introduction date 4: Anniversary model, or special edition

Engine Size

M: 883 cc N: 1100 cc P: 1200 cc

VIN check digit

Varies from 0 through 9 or X

‘Model year code (1983 and later)

D: 1983 K: 1989 R: 1994 X: 1999
E: 1984 L: 1990 S: 1995 Y: 2000
F: 1985 M: 191 T: 1996 1: 2001
G: 1986 N: 1992 V: 1997 2: 2002
H: 1987 P: 1993 W:1998 3: 2003
J: 1988

Assembly plant

K: Kansas City, Missouri
Y: York, Pennsylvania
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An abbreviated version of the VIN is The VIN is also printed on a decal on The VIN is stamped on the right side
stamped in the engine, below the right frame downtube of the steering head

the “¥” of the cylinders




0-12 Safety first!

Professional mechanics are trained in safe
working procedures. However enthusiastic
you may be about getting on with the job at
hand, take the time to ensure that your safety
is not put at risk. A moment’s lack of attention
can result in an accident, as can failure to
observe simple precautions.

There will always be new ways of having
accidents, and the following is not a compre-
hensive list of all dangers; it is intended rather
to make you aware of the risks and to encour-
age a safe approach to all work you carry out
on your bike.

Asbestos

@ Certain friction, insulating, sealing and
other products - such as brake pads, clutch
linings, gaskets, etc. - contain asbestos.
Extreme care must be taken to avoid inhala-
tion of dust from such products since it is haz-
ardous to health. If in doubt, assume that they
do contain asbestos.

Fire

@® Remember at all times that gasoline is
highly flammable. Never smoke or have any
kind of naked flame around, when working on
the vehicle. But the risk does not end there - a
spark caused by an electrical short-circuit, by
two metal surfaces contacting each other, by
careless use of tools, or even by static elec-
tricity built up in your body under certain con-
ditions, can ignite gasoline vapor, which in a
confined space is highly explosive. Never use
gasoline as a cleaning solvent. Use an
approved safety solvent.

@® Always disconnect the battery ground ter-
minal before working on any part of the fuel or
electrical system, and never risk spilling fuel
on to a hot engine or exhaust.

@® [t is recommended that a fire extinguisher
of a type suitable for fuel and electrical fires is
kept handy in the garage or workplace at all
times. Never try to extinguish a fuel or electri-
cal fire with water.

Fumes

® Certain fumes are highly toxic and can
quickly cause unconsciousness and even
death if inhaled to any extent. Gasoline vapor
comes into this category, as do the vapors
from certain solvents such as trichloro-ethy-
lene. Any draining or pouring of such volatile
fluids should be done in a well ventilated area.
® When using cleaning fiuids and solvents,
read the instructions carefully. Never use
materials from unmarked containers - they
may give off poisonous vapors.

@ Never run the engine of a motor vehicle in
an enclosed space such as a garage. Exhaust
fumes contain carbon monoxide which is
extremely poisonous; if you need to run the
engine, always do so in the open air or at least
have the rear of the vehicle outside the work-
place.

The battery

® Never cause a spark, or allow a naked
light near the vehicle’s battery. it will normally
be giving off a certain amount of hydrogen
gas, which is highly explosive.

@® Always disconnect the battery ground
terminal before working on the fuel or electri-
cal systems (except where noted).

@ If possible, loosen the filler plugs or cover
when charging the battery from an external
source. Do not charge at an excessive rate or
the battery may burst.

® Take care when topping up, cleaning or
carrying the battery. The acid electrolyte, even
when diluted, is very corrosive and should not
be allowed to contact the eyes or skin. Always
wear rubber gloves and goggles or a face
shield. If you ever need to prepare electrolyte
yourself, always add the acid slowly to the
water; never add the water to the acid.

Electricity

® When using an electric power tool,
inspection light etc., always ensure that the
appliance is correctly connected to its plug
and that, where necessary, it is properly
grounded. Do not use such appliances in
damp conditions and, again, beware of creat-
ing a spark or applying excessive heat in the
vicinity of fuel or fuel vapor. Also ensure that
the appliances meet national safety stan-
dards.

@® A severe electric shock can resuit from
touching certain parts of the electrical system,
such as the spark plug wires (HT leads), when
the engine is running or being cranked, partic-
ularly if components are damp or the insula-
tion is defective. Where an electronic ignition
system is used, the secondary (HT) voltage is
much higher and could prove fatal.

Remember...

X Don’t start the engine without first ascer-
taining that the transmission is in-neutral.

sure-it' has cooled. sufficiently to avoid
scalding you.

X Don’t grasp any part of the engine or
exhaust system without first ascertaining
that it is cool enough not to burn you.

X Don’t allow brake fluid or antiffeeze to
contact the machine’s paintwork or plastlc
components.

X Don’t siphon toxic liqtids stich as fuel or
hydraulic fluid by mouth, or allow them to
remain on your skin.

health (see Asbestos heading).

X Don’t allow any spilled oil or grease to
remain:on the floor = wipe it up right away,
before someone slips on it.

X Don’t use jli-fitting wrenches or other
tools which may slip and cause injury.

X Don’t [itt a heavy component which may
be beyond your capability - get assistance. .
X Don’t rush to finish a job or take unveri-
fied short cuts.

X Don’t allow children-or animals. in. or
around-an unattended vehicle,

X Don’t attempt to drain oil until you are .

X Don’t inhale dust - it may be injurious to

X Don’t inflate a tire above the recom-
mended pressure. Apart from overstressing
the carcass, in extreme cases the tire may

- blow off forcibly.

v:Do ensure that the machine is supported
‘securely at all times. This is especially
important when the machine is blocked up
o aid wheelor fork removal.

v Do take care when attempting to loosen
~a stubbom.nut of bolt. |t is.generally petter

to pull on a wrench, rather than'push so
that if you slip, you fall away. from the"

machine rather than onto it.

grinder etc.

v Do use a barrier cream on your hands.
prior to undertaking dirty jobs - it wilt pro- -

tect your skin from infection as well as mak-
ing the dirt easier to remove afterwards; but
make sure your hands aren’t:left slippery:
Nole that long-term contact with used
engine oil can be a heaith-hazard.

v Do keep loose clothing {cuffs; ties eto.
and long hair) well out of the way of moving
mechanical parts.

v Do remove rings, wristwatch:etc., before
working on the vehicle - especially the elec-
trical system:

. escaping violently.

—a safe workmg !oad ratmg adequate for the

. job.
v Do wear eye protection when usmgl !
power tools such as drill; sander, benchﬂ ;

‘v Do carry out work in a loglcal sequence
~and check ‘that. everythmg is correctly

v Do keep your work area tidy - it is only
too easy to fall over articles left Iymg
around.

v Do exercise caution when compressing
springs for removal or installation. Ensure
that the tension is applied and released in-a
controlled manner, using suitable tools
whick preclude the possnbmty of the spring

+ Do ensure that any lifting tackle used has

v Do get someone to check penodlcally
that all is Well when workmg alone on the
vehlcle

‘assembled and tnghtened afterwards.

v Do remember that your vehicle’s safety
affects that of yourself and others. If in
doubt on any pcmt get professronal
advice:

@ If in spite of follOwing these precautions,
you'are unfortunate enough to injure your-
self, seek medical attention as soon as pos-
sible.
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1 Engine oil level check

Before you start:

Caution: Do not run the engine in an en-
closed space such as a garage or workshop.

¢ Stop the engine and support the motor-
cycle on its sidestand. Allow it to stand undis-
turbed for a few minutes to allow the oil level
to stabilize. Make sure the motorcycle is on
level ground.

¢ Check the engine oil level with the bike on
the sidestand. If the engine is cold, use the
Cold check scale on the dipstick. If the engine

The correct oil

@ Modern, high-revving engines place great demands on their oil.
It is very important that the correct oil for your bike is used.

is warm, let it idle for one or two minutes on
the sidestand, then shut it off and check the
oil.

v To check the oil level, remove the
dipstick/filler cap from the oil tank (it's on the
right side of the motorcycle on all models).
Rock the cap back-and-forth to free the O-
ring, then lift the dipstick out. Wipe the dip-
stick with a clean rag, set it back in the hole
(don’t push it all the way in), then lift it out and
read the fevel on the dipstick scale.

¢ Don’t confuse the engine oil cap with the

transmission oil cap; the engine oil cap is
above the transmission cap and is held in
place by a rubber O-ring, while the transmis-
sion oil cap is unscrewed with an Allen
wrench.

Bike care:

@ If you have to add oil frequently, you should
check whether you have any oil leaks. If there
is no sign of oil leakage from the joints and
gaskets the engine could be burning oil (see
Troubleshooting).

@ Always top up with a good quality oil of the specified type and
viscosity and do not overfill the engine.

Shovelhead engine

Oil type
Normal (20 to 90-degrees F.

Evolution engine
Oil type
Oil viscosity
Below 40-degrees F
Above 40-degrees F
Above 60-degrees F
Above 80-degrees F

—

Below 40-degrees F.........ccocvevvenen...
Above 40-degrees F...........coveeuenen.
Above 80-degrees F ..........cccvuee.....

4-degrees C) ....
4-degrees C) ...
16-degrees C) ...
27-degrees C)

SAE 30
SAE 40
SAE 60

HD rating 360 or equivalent
SAE 20W-50

H-D rating 360 or equivalent

H.D. Multi-Grade, SAE 10W-40
H.D. Multi-Grade, SAE 20W-50
H.D. Regular Heavy, SAE 50
H.D. Extra Heavy, SAE 60

1 The engine oil filler cap is in the oil tank on the right side of the bike. 2

Rock the engine oil dipstick back-and-forth while pulling it out.
Measure the oil level on the dipstick scale.
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2 Suspension, steering and final drive checks

Suspension and Steering:

® Check that the front and rear suspension
operate smoothly without binding.

® Check that the suspension is adjusted as
required.

® Check that the steering moves smoothly
from lock-to-lock.

Final drive:

@ On chain drive models (1970 through 1985),
check the drive chain slack isn’t excessive
and adjust it if necessary (see Chapter 1).

@® On chain drive models without an auto-
matic oiler, lubricate the chain if it looks dry
(see Chapter 1).

e

1 Belt deflection can be viewed through a window on some models.

&

The rear drivebeit tension should be checked at the center of the
lower run, with the bike on the sidestand. Apply 10-pounds force

® Check the drivebelt tension (1986 and
later), with the belt cold, the bike on the side-
stand and the weight of the rider on the seat.
Using a tension gauge is the best way to
check, but the gauge isn’t absolutely neces-
sary. If belt tension is incorrect, adjust it (see
Chapter 1). On later Dyna models, the belt is
visible through a hole in the belt guard.

to the belt (ideally, using a tension gauge) and measure the belt

deflection.

3 Legal and safety checks

Lighting and signalling:

® Take a minute to check that the headlight,
tail light, brake light, instrument lights and turn
signals all work correctly.

® Check that the horn sounds when the
switch is operated.

® A working speedometer graduated in mph
is a statutory requirement in the UK.

Safety:

® Check that the throttle grip rotates
smoothly and snaps shut when released, in-all
steering positions. Also check for the correct
amount of freeplay (see Chapter 1).

® Check that the engine shuts off when the
kill switch is operated. )

@ Check that sidestand return spring holds
the stand securely up when retracted.

Fuel:

® This may seem obvious, but check that you
have enough fuel to complete your journey. If
you notice signs of fuel leakage - rectify the
cause immediately.

@ Ensure you use the correct grade unleaded
fuel - see Chapter 4 Specifications.
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4 Brake fluid level checks

Warning: Some early models

used DOT 3 brake fluid.

Later models use DOT 5. If

you don’t know which type
your bike uses, drain all the brake fluid
and have the system flushed before
refilling. Refer to the manufacturer’s
fluid recommendation stamped on the
reservoir cap or cover. Never mix DOT 3
and DOT 5 fluids or brake failure may
occur.

Before you start:

v Ensure the motorcycle is held vertical while
checking the levels. Make sure the motorcycle
is on level ground. -

v Make sure you have the correct hydraulic
fluid (see the Warning above). Never reuse
old fluid.

v Wrap a rag around the reservoir being
worked on to ensure that any spillage does
not come into contact with painted surfaces.

2 The rear master cylinder (located near the brake pedal) also has-a
sight glass. Fluid level is checked in the same way as for the front

master cylinder.

Bike care:

@ The fluid in the front and rear brake master
cylinder reservoirs will drop slightly as the
brake pads wear down.

@ If any fluid reservoir requires repeated top-
ping-up this is an indication of a hydraulic leak
somewhere in the system, which should be
investigated immediately.

@ Check for signs of fluid leakage from the
hydraulic hoses and components - if found,
rectify immediately.

@ Check the operation of both brakes before
taking the machine on the road; if there is evi-
dence of air in the system (spongy feel to lever
or pedal), it must be bled as described in
Chapter 7.

Check the front brake fluid level in the
sight glass on top of the master cylinder.
If the level is high enough, the sight glass
will be dark. it lightens in color as the fluid
level drops.

If the fluid level is low in either master cylinder, remove the cover
screws and lift off the cover and diaphragm. Top up to 1/8-inch (3

mm) from the gasket surface with the correct brake fluid only, then
reinstall the cover and diaphragm.
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5 Tire checks

The correct pressures:

® The tires must be checked when cold, not
immediately after riding. Note that low tire
pressures may cause the tire to slip on the rim
or come off. High tire pressures will cause
abnormal tread wear and unsafe handling.

® Use an accurate pressure gauge.

@ Proper air pressure will increase tire life and
provide maximum stability and ride comfort.

Tire pressures*

Tire care:

® Check the tires carefully for cuts, tears,
embedded nails or other sharp objects and
excessive wear. Operation of the motorcycle
with excessively worn tires is extremely haz-
ardous, as traction and handiing are directly
affected.

® Check the condition of the tire valve and
ensure the dust cap is in place.

® Pick out any stones or nails which may
have become embedded in the tire tread. If

Tire pressures (COLD)
1970 through 1978

left, they will eventually penetrate through the
casing and cause a puncture.

@ If tire damage is apparent, or unexplained
loss of pressure is experienced, seek the
advice of a tire fitting specialist without delay.

Tire tread depth:

® Tires incorporate wear indicators in the
tread. Identify the triangular pointer or “TWYI’
mark on the tire sidewall to locate the indica-
tor bar and replace the tire if the tread has
worn down to the bar.

[ 5o 1) S 24 psi (1.66 Bars)
| R =T | 30 psi (2.07 Bars)
1979 through 1985
Front ..o 26 psi (1.79 Bars)
Rear.....ccieece 30 to 32 psi (2.07 to 2.21 Bars)*
1986-on
883 cc engine through 1990
Front.. s 26 psi (1.79 Bars)
Rear.....co e 30 to 32 psi (2.07 to 2.21 Bars)*

1200cc engine and 1981-on 883 cc engine
30 psi (2.07 Bars)
36 to 40 psi (2.48 to 2.76 Bars)*

* Lower number up to 300 Ibs (136 kg) load (rider, passenger and cargo).
Higher number up to maximum rated load.

Check the tire pressures when the tires are cold
and keep them properly inflated.

Tire tread wear indicator bar and its location marking (usually
either an arrow, a triangle or the letters TWI) on the sidewall.

Measure tread depth at the center of the tire using a tread
depth gauge.
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Tune-up and routine maintenance
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Contents
Air filter element - SErVICING .......erevreeeceriirresr e 5 Fork oit - replacement.........cccccoomrreceninrncincrse e 34
Automatic drive chain oiler (1970 through 1976) - Fuel system - checK.......coceiiiinccniiicciiiineis 15
maintenance and adjustment .........cucueeeeeeecmviee e 7 Fuel valve filter screen - inspection and cleaning... 33
Battery ~ inSPection ....c...ccccceeveece e 19 Harley Sportster Routine maintenance intervals .... 1
Brake system - check and adjustment . B Idle speed - check and adjustment.................. 28
Choke KNob = CheCK .....cccicrviriirrecesei et 14 Ignition timing - check and adjustment .................. 28
Clutch - check and adjustment..........cccccoveevicieeeeccen e 23 Introduction to tune-up and routine maintenance.. 2
Contact breaker points (1970 through 1978) - check Lubrication - general.........ccovnuervicmreeseeecervnenen. 25
and adjuStMEeNt......cccovvireereccercr e s 11 Primary chain deflection - check and adjustment .. 22
Electrical equipment check........ccocciveciceiieviinieceeee s, 20 Spark plugs - inspection and replacement............. 26
Engine oil and filter change.......ccccvvovinevrcrcene e 9 Steering head bearings - check.................... 30
Evaporative emission control system (California models only) - Steering head bearings - lubrication............. 24
Lo 0= o SRRSO 16 Suspension checK......c.corcvnniieneeciieccieens 31
Exhaust system - check.... 29 Swingarm and wheel bearings - fubrication . 32
External oil ines - check........ecvverierivceccenree e 17 Tires/wheels - general check........cocvvvecniieniecncee, 8
Fasteners - ChecK .......couicriinrrcrecn s 18 Throttle operation/grip freeplay - check and adjustment . 13
Final drive belt - tension check, adjustment and inspection......... 12 Transmission and primary chaincase oil - change .............. w21
Final drive chain - check, adjustment and iubrication .................. 3 Valve clearance adjustment (Shovelhead models only)................ 10
Fuel levels - ChecK ..o 4
Degrees of difficulty
Easy, suitable for %, | Fairly easy, suitable 2, | Fairly difficult, suit- 2, | Difficult, suitable for % Very difficult, §
novice with little % for beginner with % able for competent % experienced DIY Q| suitable for expert A3
experience % some experience § DIY mechanic § mechanic :i DIY or professional §
Specifications
Engine
Spark plugs
Type

1970 through 1979.....coovriireecee.

1980 and 1981.........

1980 through 1985..

1986 and later......
Gap

No. 4 and 4R

No. 4-5, 4R5 and 6R12...................... .
Valve clearance (Shovelhead enging only) ...c....cceeeveeeeeeivcrieeeereeeeeeeeens
Idle speed
1970 through 1978
1979 through 1987
1988 through1990........ .
1997 ANA TALEN ettt
Fast idle speed
1979 through 1985 ...... .ot
1986 and 1987 ...
1988 and later .................
Ignition timing speed
1970 through 1982 ...
1983 through 1985 ...ttt et et enns
1986 through 1994 all, 1995 US.......cccceiieeeeeeeceeeesice e
1995 international, all 1996 and later .......cooccueeeeeericeeeeecee e

Harley-Davidson no. 4 or 4R (resistor type)
Harley-Davidson no. 4-5

Harley-Davidson no. 4R5 (resistor type)
Harley-Davidson no. 6R12 (no substitutes)

0.025 to 0.030 inch (0.635 to 0.762 mm)
0.060 inch (1.524 mm)

0.038 to 0.043 inch (0.97 to 1.09 mm)
No lash (pushrods just free to rotate)

900 to 1100 rpm
900 to 950 rpm
1000 to 1050 rpm
950 to 1050 rpm

1500 rpm
1500 to 1550 rpm
Not specified

Approximately 2000 rpm
1300 rpm

1650 to 1950 rpm

1050 to 1500 rpm
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Chassis
Drive chain freeplay
1970 through 1985 ........ooieiiriecee ettt e 1/2-inch (12.70 mm)
1986 AN [ALEF ...veeeeeiieeeieeeercceere e e e et emeenenn 1/4-inch (6.350 mm)
Drive belt freeplay
Through1999 .....cooeviieererre et ra e ses s r e s e s se s senneenneans 9/16 to 11/16-inch (14 to 17 mm)
2000 and later
883 Hugger, 883 CUSIOM......ccccuicrieerererier e e 1/4 to 5/16-inch (6.5 to 8 mm)
883 standard, 1200 standard, 1200 Sport.......ccccceveeverencrernnnns 5/16 to 3/8-inch (8 to 9.5mm)

Primary chain freeplay
1970 through early 1984
10701 [0 =1 o Vo 101 2SO S USRI 5/8 to 7/8 inch (15.9 to 22.2 mm)
HOt €NGINE.... .o et 3/8 to 5/8 inch (9.5 to 15.9 mm)
Late 1984 and later
Cold engine... 3/8 to 1/2-inch {9.53 to 12.7 mm)
HOt @NGINE... .ot enes 1/4 to 3/8-inch (6.35 to 9.53 mm)
Minimum brake lining thickness
Drum brake shoes. 0.080-inch {2 mm)
DiSC Drake Pads . ccvcercenicrirreiirsesmeie e rae e ene e 1/16-inch (1.5 mm)
Tire pressures {COLD)
1970 through 1978

FFONL . ettt et eas e e s b nesnes 24 psi (1.66 Bars)
REAN ...ttt e s 30 psi (2.07 Bars)
1979 through 1985
FrONT. e e ne e e 26 psi {(1.79 Bars)
REAK. ... e e 30 to 32 psi (2.07 to 2.21 Bars)

1986 and later
883 cc engine through 1990
FrONt ..o re e 26 psi (1.79 Bars)

Rear 30 to 32 psi (2.07 t0 2.21 Bars)
1200 cc engine and 1991-on 883 cc engine
FrONt ot nae e 30 psi (2.07 Bars)

Rear .. 36 to 40 psi 92.48 to 2.76 Bars)*
*Lower number up to 300 Ibs ( 1 36 kg) load {rider, passenger and cargo). Higher number up to maximum rated load.
Tire tread depth (minimum)
Front 1/16-inch (1.5 mm)

3/32-inch {2.0 mm)

Torque specifications

Lifter adjusting locknut (Shovelhead engine only) 72 to 132 inch-ibs (8 to 15 Nm)

Primary chaincase drain plug .....cccoeeveeceecceenncnn. 14 to 21 ft-Ibs (19 to 28 Nm)
Outer clutch cover Torx bolts (later models) .........ccevveeeeeeeeveenrecveee. 84 to 108 inch-Ibs (9 to 12 Nm)
Spark plugs

Shovelhead eNGINE.....ccccvveeeeiieeceesecree e eseesaane 20 ft-lbs (27 Nm)

Evolution engine 11 to 18 ft-lbs (15 to 24 Nm)
Rear axie NUL......cccooiiiiiieiceeee s 60 to 65 ft-lbs (81 to 88 Nm)
Recommended lubricants and fluids
Engine oil
Shovelhead engine

L0 11 Y] o L= OO SO O RR HD rating 360 or equivalent

Normal 20 t0 90-degrees F.........cccoiriiceeecceeeie v SAE 20W-50

Below 40-degrees F SAE 30

Above 40-degrees F.. SAE 40

ADbOVE 80-degrees F........ccvvvieeiereriecnresre e SAE 60
Evolution engine

L0 1 4 o 1= OO U U SORTR H-D rating 360 or equivalent

Oil viscosity

Below 40-degrees F {4-degrees C) H.D. Multi-Grade, SAE 10W-40
Above 40-degrees F (4-degrees C) ... . H.D. Muiti-Grade, SAE 20W-50
Above 60-degrees F (16-degrees C) .....cccceeceivvcrecceeccerecicceenn, H.D. Regular Heavy, SAE 50
Above 80-degrees F (27-degrees C) .....cccccvevveeeeeesicrierccneenen H.D. Extra Heavy, SAE 60

Ol CAPACIEY ..ttt e et ee e er e s s e e s 3 US gt (2.8 liters)*

*If the motorcycle has a spin-on filter, subtract the amount poured into the filter before it was installed.
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Transmission oil

Type
1970 through early 1984 ..........ccocoiicinicriirinreree s rresnesies et Harley-Davidson Power Blend Super Premium or
equivalent (20W-50 above 40-degrees F, 60W below 40-degrees F)
Late 1984 and 1985 .......cccerieireerrcrere et ese s sveesn e anes Harley-Davidson Front Chaincase Lubricant (part no. 99887-84)
1986 and later Harley-Davidson Sport Trans Fluid
Capacity
1970 through 1990 ......cccinicrrcrrererreerisressicsesesmeree s e sn e cteranesasesaeas 24 US floz (710 cc)
1991 through 1997 .......coviveiririeereerceee e tee e ees e 40 US fl 0z (1183 cc)
1998 aNA 1EN ...ttt e 32 US fl 0z (946 cc)
Brake fluid
VP e errerereerenseesseranrrcereeraressesaeatesaesaessessseeneasnseseenstsnbaassnsssmssassenssneans DOT 3 (early modeis), DOT 5 (later models)

have the system flushed before refilling. Refer to the manufacturer’s

. Warning: Do not mix fluid types. If not known, fully drain the fluid and
fluid recommendation stamped on the reservoir cap or cover.

Fork oil
Type
1970 through 1978.......cocereevceccreinrr e rree s r e see e seans Harley-Davidson Type B fork oil or equivalent
1979 aNd JALEr .cviicreee e Harley-Davidson Type E fork oil or equivalent
Amount
1970 through 1983
Drain and fill ......ocvecerersicirierceererce e 5 fl oz (148 cc)
AFEr OVEINAUL.....ccivieerreeieceies e cceress s sers s e eee e seeeees 6 floz (177cc)
1984 through 1987
Drain and fill c...ceeeeceecerceceerseerccerree e ean 5.4 fl 0z (160 cc)
ATLEr OVEINAUL.....cvirieeeeermr e vttt sb e n 6.4 fl oz (189cc)
1988 and later
All except 1992 through 1998 883 Hugger and 1995-on XL1200S
Drain and fill........covcveiriere e e 9 fl oz (266 cc)
AFEr OVErhaUL .......coiericcerererrerercerreese e se e eerane 10.2 ft oz (302cc)
1992 through 1998 883 Hugger and 1995-on XL1200S
Drain and fill.........ccccvnvnnienrenicnicicrceeeen, rerreererreecareracnraeaans 10.7 fl 0z (316 cc)
ATEr OVErhaUL ... cceceeeeeceee ettt 12.1 fl oz (358cc)
Final drive chain
ConVENtioNal ChAIN.......c.eeveeeeeieeieereeerrcce ettt s ereesessreeseesenene Harley-Davidson Chain Spray (part no. 99870-58) or
High Performance Chain Lube Plus (part no. 99865-81)
O-1ING ChaIN.....eciiee et et sene st saenes High Performance Chain Lube Plus (part no. 99865-81) or
AP| GL-5 gear lube SAE 80 or 90
Steering head bearings.........ocoveivcrvcrninrren v seseses e Harley-Davidson Special Purpose Grease or equivalent
SHAESIANG.....c. ettt Loctite Aerosol Anti-Seize or equivalent
Swingarm pivot Dearings .....c..curirmrrcrnecnicrisrcenssnnresecssssesesesesesenas Medium weight, lithium-based multi-purpose grease
Throttle grip .....ccovveeecvenrenae Graphite grease
Cables and lever pivots ........... Harley-Davidson Super Oil or equivalent

Brake pedal/shift lever pivots ..........ccccoereiriccierinienean. Medium weight, lithium-based multi-purpose grease
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Component locations - right-hand side (late 1200 mode! shown)

1 Oil tank filler plug 3  Front brake fluid reservoir 5  Rear brake master cylinder reservoir
2  Aircleaner 4  Right drivebelt adjuster 6  Right fork leg drain plug
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® @O®

7 Front spark plug
8  Rear spark plug
9 Left drivebelt adjuster

Component locations - left-hand side (late 883 model shown)

10  Battery 13  Engine oil filter
11 Clutch inspection cover 14 . Clutch cable adjuster
12 Transmission oil drain plug 15  Left fork leg drain plug



16 Tune-up and routine maintenance

1 Harley Sportster - Routine maintenance intervals

Note: The pre-ride inspection outlined in the owner’s manual covers
checks and maintenance that should be carried out on a daily basis. It’s
condensed and included here to remind you of its importance. Always
perform the pre-ride inspection at every maintenance interval (in addi-
tion to the procedures listed).
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1 This Chapter covers in detail the checks
and procedures necessary for the tune-up
and routine maintenance of your motorcycle.
Section 1 includes the routine maintenance
schedule, which is designed to keep the
machine in proper running condition and
prevent possible problems. The remaining
Sections contain detailed procedures for
carrying out the items listed on the mainte-
nance schedule, as well as additional main-
tenance information designed to increase
refiability.

2 Since routine maintenance plays such
an important role in the safe and efficient
operation of your motorcycle, it is presented
here as a comprehensive checklist. For the
rider who does all of the bike’s maintenance,

Every 300 miles (500

these lists outline the procedures and
checks that should be done on a routine
basis.

3  Maintenance and safety information is
printed on decals in various locations on the
motorcycle. If the information on the decals
differs from that included here, use the infor-
mation on the decal.

4  Deciding where to start or plug into the
routine maintenance schedule depends on
several factors. If you have a motorcycle
whose warranty has recently expired, and if it
has been maintained according to the war-
ranty standards, you may want to pick up
routine maintenance as it coincides with the
next mileage or calendar interval. If you have
owned the machine for some time but have
never performed any maintenance on it, then
you may want to start at the nearest interval
and include some additional procedures to
ensure that nothing important is overlooked.
If you have just had a major engine overhaul,
then you may want to start the maintenance

km)

routine from the beginning. If you have a

" used machine and have no knowledge of its

history or maintenance record, you may
desire to combine all the checks into one
large service initially and then settle into the
maintenance schedule prescribed.

5  The Sections which outline the inspec-
tion and maintenance procedures are written
as step-by-step comprehensive guides to
the performance of the work. They explain in
detail each of the routine inspections and
maintenance procedures on the check list.

" References to additional information in appli-

cable Chapters are also included and shouid
not be overlooked.

6  Before beginning any maintenance or
repair, the machine should be cleaned thor-
oughly, especially around the oil filter, spark
plugs, valve covers, side covers; carburetor,
etc. Cleaning will help ensure that dirt does
not contaminate the engine and will allow
you to detect wear and damage that could
otherwise easily go unnoticed.

1 Early models use chain final drive. Later
models use a cogged belt.

Check

2 A neglected drive chain won't last iong
and can quickly damage the countershaft
and rear wheel sprockets. Routine chain
adjustment and Iubrication isn’t difficult and
will ensure maximum chain and sprocket life.
3  To check the chain, place the motorcy-
cle upright with a rider sitting on the seat and
shift the transmission into Neutral. Make sure
the ignition switch is Off.

4 . Check for the specified freeplay (slack)
at the lower chain run, midway between the
sprockets. Chains usually don’t wear evenly,
so rotate the rear wheel and check the
freeplay in a number of places. As wear
occurs, the chain will actually get longer,
which means that adjustment usually
involves removing some slack from the
chain. In some cases where lubrication has
been neglected, corrosion and galling may
cause the links to bind and kink, which effec-
tively shortens the chain. If the chain is tight
between the sprockets, rusty, or kinked, it's
time to replace it with a new one.

5  After checking the slack, grasp the
chain where it wraps around the rear
sprocket and try to pull it away from the
sprocket. If more than 1/4-inch of play is evi-
dent, the chain is excessively worn and
should be replaced with a new one.

Adjustment

6 Rotate the rear wheel until the chain is
positioned where the least amount of slack is
present.

7  Loosen the axle nut {see illustration).
On 1977 and earlier models, loosen the
brake anchor bolt also.

8  Turn the-axle adjusting nuts on both
sides of the rear wheel until the proper chain
tension is attained. Be sure to turn both
adjusting nuts the same amount to keep the
rear wheel in alignment. If the adjusting nuts
reach the end of their travel, the chain is
probably excessively worn and should be
replaced with a new one. An accurate
method of checking the alignment of the rear
wheel is to measure the center-to-center dis-
tance between the swingarm pivot bolt and
the rear axie on both sides of the motorcycle.
When the distances are equal, the rear wheel
(and thus the chain and sprockets) should be
properly aligned.

9 Tighten the axle nut and anchor bolt
(where applicable). Recheck the chain ten-
sion.

Lubrication

10 Pre-1977 models are equipped with an
automatic chain oiler; refer to Section 4 for
maintenance and adjustment procedures.

Conventional chain

11 The best time to [ubricate the chain is
after the motorcycle has been ridden. When
the chain is warm, the lubricant will penetrate
the joints between the side plates, pins,
bushings and rollers to provide lubrication of
the internal load bearing areas. Use a good
quality chain lubricant and apply to the area
where the side piates overlap - not the mid-

3.7 Loosen the axie nut (1) and tighten
the chain adjusters (2) to take
slack out of the chain
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dle of the rollers. After applying the lubricant,
let it soak in for a few minutes before wiping
off any excess.

12 If the chain is extremely dirty, it should
be removed and cleaner before it’s lubri-
cated. Remove the master link retaining clip
with pliers. Be careful not to bend or twist it.
Slide out the master link and remove the
chain from the sprockets. Clean the chain
and master link thoroughly with solvent. Use
a small brush to remove caked-on dirt. Wipe
off the solvent, hang up the chain and allow it
to dry.

O-ring chain

13 Later modeis (circa 1992) are equipped
with an O-ring chain as standard equipment.
Lubricant is sealed in the rollers by O-rings
and thus, lubrication is only required on its
outer working surfaces. Take care to use
only a lubricant marked as suitable for O-ring
chains - other lubricants will cause damage
to the O-rings.

14 If the chain is excessively dirty, it can be
detached from its sprockets and cleaned in
kerosene - don’t use any strong solvents or
gasoline for cleaning, otherwise the O-rings
will deteriorate. When dry apply fresh lubri-
cant to the outer rollers and side plates.

Both chain types

15 Inspect the chain for wear and damage.
Look for cracked rollers and side plates and
check for excessive looseness between the
links. To check for overall wear, lay the chain
on a clean, flat surface in a straight line. Push
the ends together to take up all the slack
between the links, then measure the overall
length. Pull the chain ends apart as far as
possible and measure the overall length
again. Subtract the two measurements to
determine the difference in the compressed
and stretched lengths. if the difference,
which is an indication of wear, is greater

4.4a The transmission/chaincase oil fevel should be at the
bottom the opening with the motorcycle upright -

models through 1990
1 Oilfill plug 2

than 3 per cent of the chain’s nominal length,
it’s excessively worn and should be replaced
with a new one.

16 Check the master link, especially the
clip, for damage. A new master link should
be used whenever the chain is reassembled.
17 Check the sprockets for wear (see
Chapter 5). Replace worn sprockets with
new ones. Never put a new chain on worn
sprockets or a worn chain on new sprockets.
Both chain and sprockets must be in good
condition or the new parts will wear rapidly.
18 Reposition the chain on the sprockets
and insert the master link. This should be
done with both ends of the chain adjacent to
each other on the back side of the rear wheel
sprocket. On O-ring chains, be careful to
position the O-ring correctly when assem-
bling the master link. Note: Make sure the
closed end of the master link clip points in
the direction of chain travel (see illustration).
19 Lubricate and adjust the chain as previ-
ously described.

4 . Fluid levels - check

Vo

Engine oil

1 Engine oil level should be checked
before every ride as described in Daily (pre-
ride) checks at the beginning of this manual,
as well as at the specified maintenance inter-
vals.

Transmission/chaincase oil

2 Transmission oil level should be
checked at the specified maintenance inter-
vals.

3 Support the bike securely upright.

4 Remove the oil fill plug and the level

i

Oil level plug

3.18 The closed end of the spring clip
MUST face the direction of
chain travel {arrow)

plug (if equipped) from the chaincase. On
models through 1990 the level plug is posi-
tioned directly under the shift lever shaft,
while on 1991 and fater models it’s at the
rear of the chaincase (see illustrations).

5  If the chaincase is equipped with a level
plug, the oil level should be up to the bottom
of the plug hole. On later models without an
oil level plug, remove the outer clutch cover;
the oil level should be up to the bottom of the
clutch diaphragm spring.

6  If necessary, add oil of the type listed in
this Chapter’s Specifications. Don’t overfiil
the transmission.

7 Tighten the oil fili plug (and level plug, if
equipped) securely. If there’s no level plug,
tighten the outer clutch cover to the torque
listed in the Chapter 2 Specifications.

Brake fluid (disc brake

models)
8  Fluid level in the front and rear brake

4.4b Transmission oil fill plug (1), level plug (some models} (2}
and drain plug (3) - 1991 and later models
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master cylinders should be checked before
every ride as described in Daily (pre-ride)
checks at the beginning of this manual, as
- well as at the specified maintenance inter-
vals.
9 Also check the brake fluid for signs of
contamination. If the fluid is contaminated,
bleed all of it out and replace it with new
fluid (see Chapter 6).

Warning: Do not mix fluid types.
If not known, fully drain the
fluid and have the system
flushed before refilling. Refer to
the manufacturer’s fluid recommendation
stamped on the reservoir cap or cover.

Battery electrolyte (1970
through 1996)

Warning: Be extremely careful
when working around the
battery. The electrolyte is very
caustic and an explosive gas is
given off when the battery is charging.
10 To check the electrolyte level in the bat-
tery, remove the side cover. The level should
be between the upper and lower level marks
printed on the outside of the battery case.
11 If the electrolyte is at or below the lower
mark, the battery must be removed to add
more water. If necessary, refer to Section 18

Every 1,000 miles (500 km)

for this procedure.

12  With the battery removed form the
motorcycle, remove each cell cap and add
enough distilled water to each cell to bring
the level up to the upper mark. Do not over-
fill. Also, do not use tap water, except in an
emergency, as it will shorten the life of the
battery. The cell holes are quite small so it
may help to use a plastic squeeze bottle with
a small spout to add the water. Note: Be
sure the vent hose is properly routed.

13 The battery should periodically receive
a thorough inspection, including a check of
the electrolyte specific gravity. Refer to Sec-
tion 18 for these procedures.

5 Airfilter element - servicing

V) e

ay /fyou’re using compressed air
to clean the element, place
m your hand, a rag or a piece of

cardboard on the inside of the
element to keep dust and debris from
being blown from one side of the element
into the other.
1 Remove the cover screws or Allen bolts
and lift off the air filter cover (see illustra-
tions). Some models have a baffle plate or
seal band inside the cover.
2  The air cleaner element used on 1970
and 1971 models is made of metal mesh. it
should be removed, washed in a non-
flammable solvent and saturated with ciean
engine oil after it has been allowed to dry.
This type of service should be performed at
least every 1000 miles and more often in
dusty conditions.
3 Wipe out the housing and cover with a

5.1a Remove the cover screws or bolts
and lift off the cover. ..

clean rag, then place a clean rag in the car-
buretor opening to keep out dirt.

4  Wash the element in soap and luke-
warm water. Don’t tap the element on a hard
surface to remove the dirt. Finish cleaning by
biowing low-pressure compressed air from
the inside of the element to the outside, or
else let it air dry.

5  After cleaning, hold the element up to a
bright light. The light should pass evenly
through the element (any darker areas are
still dirty).

6  On 1972 through 1989 models, apply 1-
1/4 tablespoons of engine oil to the element
with an atomizer or work the oil into the foam
by hand. Squeeze out any excess oil, then
install the filter and other components.

7  Check the gasket, cover O-ring and
breather tubes for damage or deterioration
and replace them as needed. If you’re work-
ing on a later California model, make sure the
door for the evaporative emission control
system moves freely.

8 Reinstall the filter by reversing the
removal procedure. Make sure the element is
seated properly and securely connected to

5.1b ... for access to the
air filter element

the breather tubes in the filter housing before
installing the cover. On 1991 and later mod-
els, position the round holes in the back of
the air cleaner over the bolts heads (see
illustration).

6 Brake system - check and
adjustment

Vi

1 A routine general check of the brakes
will ensure that any problems are discovered
and remedied before the rider’'s safety is
jeopardized.

2  Check the brake lever and pedai for
loose connections, excessive play, bends,
and other damage. Replace any damaged
parts with new ones (see Chapter 6).

3 Make sure all brake fasteners are tight.
On disc brake models, check the brake pads
for wear as described below and make sure
the fluid level in the reservoir is correct (see
Daily (pre-ride) checks at the beginning of
this manual). Look for leaks at the hose con-

5.8 Circular holes in element rear
surface must locate over bolt heads
(1991-on models)
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6.11 The rear drum brake backing plate
has a small plug that can be removed
to check the thickness of the
brake shoe linings

nections and check for cracks in the hoses. If
the lever is spongy, bleed the brakes as
described in Chapter 6.

4  Make sure the brake light operates
when the front brake lever is depressed.

5  Make sure the brake light is activated
when the rear brake pedal is depressed.

6  On disc brake models, neither brake
light switch is adjustable. If a front switch
fails to operate properly, replace it with a
new one (see Chapter 8). If a rear switch,
which detects hydraulic pressure in the rear
brake line, fails to operate properly, bleed the
rear brake (see Chapter 6). If that doesn’t
solve the problem, replace the switch with a
new one (see Chapter 8).

Drum brake adjustment

7 On front drum brakes, the brakes
should begin to drag when the lever has
reached about 1/4 of its travel. If not, loosen
the cable locknut and turn the adjusting nut
to achieve the correct amount of play, then
tighten the locknut. Check to make sure the
brakes release completely.

8  Operate the pedal while rolling the bike
forward. The brake linings should begin to
make contact with the drum when the pedal
has been pressed 1-1/4 inches. Tighten or
loosen the brake adjusting nut to achieve the
specified travel.

Drum brake wear check

9  The front brake can be withdrawn from
the front hub after the axle has been pulied
out and the wheel removed from the forks.
Refer to Chapter 6 for the front wheel
removal procedures.

10 Examine the brake shoe linings. If
they’re thin or worn unevenly, they should be
replaced with new ones. ‘
11 Some drum brake models have an
inspection hole in the backing plate - remove
the plug (see illustration) and check the
brake shoe lining thickness by looking
through the hole. However, it’s a good idea
to remove the wheel to do a thorough
inspection. Refer to Chapter 6 for the wheel

6.12a On single-piston front calipers, pad
lining thickness (arrows) can be checked
without removing the caliper

6.12c On four-piston calipers, the front
pads (arrow) are inspected from
below and the rear pads are
inspected from above

removal procedure. If the linings are worn
unevenly or worn to the specified service
limit, they should be replaced with new ones.

Disc brake wear check

12 Front brake pad wear can be checked
without removing the calipers (see illustra-
tions). The brake pads should have at least
the specified minimum amount of lining mate-
rial remaining on the metal backing plate.

13 If the pads are worn excessively, they
must be replaced with hew ones (see Chap-
ter 6).

14 On 1979 through 1981 models, as well
as 2000 and later models, refer to Steps 12
and 13 above to inspect the rear brake (the
calipers are very similar). On 1982 through
1999 models, remove the calipers to exam-
ine the brake pads (see Chapter 6).

Rear disc brake pedal

15 Rear brake pedal position and play are
not adjustable. .

16 Operate the brake pedal and check for
excessive play. If you find this problem,

6.12b If the pads are allowed to wear to
this extent, you risk damage to the disc(s)

7.1 Automatic drive chain oiler (arrow)

bleed the brakes (see Chapter 6). If that
doesn’t help, overhaul the rear master cylin-
der and caliper (see Chapter 6).

1 Many 1970 through 1976 models are
equipped with an automatic rear drive chain
oiler (see illustration). The oiler is exposed
to the elements so it must be kept clean and
properly adjusted.

2  Loosen the locknut and turn the oiler
adjusting screw until it bottoms on the seat.
Note: Keep track of the number of turns
required to bottom the adjuster.

3  Completely unscrew the adjuster and
blow the orifice out with compressed air.

4 Install the adjusting screw and turn it in
until it bottoms, then back it out to its original
position (the same number of turns written
down in Step 2). The normal setting is 1/4-
turn open. Tighten the locknut.

5  The oiler should release two or three
drops of oil per minute. Turn the adjusting
screw in if less oil is desired; turn it out if
more oil is needed.
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1 Routine tire and wheel checks should
be made with the realization that your safety
depends to a great extent on their condition.
2  Check the tires carefully for cuts, tears,
embedded nails or other sharp objects and
excessive wear. Operation of the motorcycle
with excessively worn tires is extremely haz-
ardous, as traction and handling are directly
affected. Check the wear indicators molded
into the tire, referring to the illustration in
Daily (pre-ride) checks at the beginning of
this manual, and replace worn tires with new
ones when the indicators are worn away.
Note: /n the UK, tread depth must be at
least 1 mm over 3/4 of the tread breadth all
the way around the tire, with no bald
patches. Many riders, however, consider 2
mm tread depth minimum to be a safer limit.
German law requires a minimum of 1.6 mm.

3 Repair or replace punctured tires as
soon as damage is noted. Do not try to patch

a torn tire, as wheel balance and tire reliabil-
ity may be impaired.

4  Check the tire pressures when the tires
are cold and keep them properly inflated.
Proper air pressure will increase tire life and
provide maximum stability and ride comfort.
Keep in mind that low tire pressures may
cause the tire to slip on the rim or come off,
while high tire pressures will cause abnormal
tread wear and unsafe handiing.

Cast wheels.

5  The cast wheels used on some models
are virtually maintenance free, but they
should be kept clean and checked periodi-
cally for cracks and other damage. Never
attempt to repair damaged cast wheels; they
must be replaced with new ones.

6  Check the valve stem locknuts to make
sure they are tight. Also, make sure the valve
stem cap is in place and tight. If it is missing,
install a new one made of metal or hard plas-
tic.

Wire wheels
7  The wire wheels used on some models

Every 2,000 miles (3,200 km)

8.7 Check the tension of the spokes
periodically, but don’t over-tighten them

should be checked periodically for cracks,
bending, loose spokes and corrosion. Never
attempt to repair damaged wheels; they
must be replaced with new ones. Loose
spokes can be tightened with a spoke
wrench (see illustration), but be careful not
to overtighten and distort the wheel rim.

1 Consistent routine oil and filter changes
are the single most important maintenance
procedure you can perform on a motorcycle.
The oil not only lubricates the internal parts
of the engine, transmission and clutch, but it
also acts as a coolant, a cleaner, a sealant,

and a protectant. Because of these
demands, the oil takes a terrific amount of
abuse and should be replaced often with
new oil of the recommended grade and type.
Saving a little money on the difference in
cost between a good oil and a cheap oil
won’t pay off if the engine is damaged.

2 Before changing the oil and filter, warm
up the engine so the oil will drain easily. Be
careful when draining the oil, as the exhaust
pipes, the engine, and the oil itself can cause
severe burns.

3  Prop the motorcycle upright over a
clean drain pan. Remove the oil filler
cap/dipstick from the oil tank to act as a
reminder that there is no oil in the engine
(see Daily (pre-ride) checks at the front of this
manual for dipstick location if necessary).

4 Remove the oil tank drain plug (if
equipped) from the tank and allow the oil to
drain into the pan (see illustration). Discard

the sealing washer on the drain plug; it
should be replaced whenever the plug is
removed. On later models without an oil tank
drain plug, disconnect the oil tank drain hose
form the lug at the rear muffler mount and
lower the disconnected end of the hose into
the drain pan.

5  On early models, lift the oil filter out of
the tank after the oil has drained (see illus-
tration). The filter is housed in a cartridge and
can be removed after detaching the filter clip
and sealing washer from the upper end of the

9.4 Typical oil tank drain location (arrow)

cartridge tube. The filter element should be
replaced with a new one every time the oil is
changed. When replacing the element, make
sure the O-ring is positioned correctly on the
cartridge tube flange. The correct order of
assembly within the cartridge tube is: tube
seal, spring, lower filter retainer, filter ele- -
ment, sealing washer and spring clip.

6 = On later models, the oil filter is a con-
ventional external spin-on type, mounted on
a bracket between the engine -and oil tank,
on the lower left front engine bracket or

9.5 On early models, lift the filter
cartridge out of the oil tank
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9.6 The external oil filter is attached to
the frame or engine, depending on year
(1980-1981 model shown)

directly on the front of the engine (see illus-
tration). Unscrew the filter with a filter
wrench or strap wrench.

7 If additional maintenance is planned for
this time period, check or service another
component while the oit is allowed to drain
completely.

8  Check the condition of the drain plug
threads (if equipped with a drain piug).
Replace the plug if they’re damaged. Slip a
new sealing washer over the drain plug, then
install and tighten the plug to the torque
listed in this Chapter’s Specifications. Avoid
overtightening, as damage to the oil tank will
result.

RNTY /f the motorcycle has a spin-on
filter, hold the filter with the
m open end upright and pour

about four fl oz (120 cc) of
clean engine oil into the filter. This will
reduce the time required for the oil
pressure light to go out.

9  If the motorcycle has a spin-on filter,
wipe any remaining oil off the filter sealing
area of the crankcase. Coat the gasket on a
new filter with clean engine oil (see illustra-
tion). Install the filter and tighten it to the
amount listed in this Chapter’s Specifications.

YT Before refilling the oil tank,
check the old oil carefully. If
- the oil was drained into a clean
pan, small pieces of metal or
other material can be easily detected. If
the oil is very metallic colored, then the
engine is experiencing wear from break-
in (new engine) or from insufficient
lubrication. If there are flakes or chips of
metal in the oil, then something is
drastically wrong internally and the
engine will have to be disassembled for
inspection and repair.
10  If the inspection of the oil turns up noth-
ing unusual, refill the oil tank to the proper
level with the recommended oil and install
the filler cap. Start the engine and let it run
for two or three minutes. Shut it off, wait a
few minutes, then check the oil level. If nec-
essary, add more oil to bring the level up to

9.9 Smear a film of clean oil onto the
gasket surface

the Maximum mark. Check around the drain
plug and filter housing for ieaks.

11 The old oil drained from the engine can-
not be reused in its present state and shouid
be disposed of. Check with your local refuse
disposal company, disposal facility or envi-
ronmental agency to see whether they will
accept the oil for recycling. Don’t pour used
oil into drains or onto the ground. After the oil
has cooled, it can be drained into a suitable
container (capped plastic jugs, topped bot-
tles, milk cartons, etc.) for transport to one of
these disposal sites.

1 The valve clearances must be checked
and adjusted with the engine cold.

2 Remove the spark plugs so the engine
is easier to turn over.

3 Push down on the pushrod cover spring
retainer and remove the keeper from the
upper end to gain access to the lifters (see
illustration).

4 The valve clearances are checked with
the valves closed. This can be determined by
turning the engine over by hand. Put the
transmission in gear and turn the rear wheei
forward while watching the lifters/pushrods
for one particular cylinder - when the lifters
move down in the bores and remain there,
the valves for that cylinder are closed.

5  Hold the lower lifter cover up, out of the
way (see illustration).

6 Loosen the locknut on the lifter adjust-
ing screw.

7 Turn the adjusting screw into the lifter
body until the pushrod can be moved up-
and-down.

8  Slowly turn the adjusting screw out until
the play between the adjusting screw and
pushrod is nearly gone.

9 Tighten the locknut on the adjusting
screw securely and check the pushrod.
There should be no noticeable up-and-down
play, but you should be able to rotate it with-

10.3 Push down on the spring retainer (1)
and pull out the keeper (2). ..

out any binding.

10 Adjust the remaining valve clearances in
the same manner.

11 When all of the clearances are correct,
install the pushrod covers. Installation is the
reverse of removal - be sure the ends of the
covers are seated properly against the wash-
ers.

1 If the contact breaker points are badly
burned, pitted or worn, they should be
replaced with a new set. This also applies if
the fiber heel that rides on the breaker cam is
badly worn.

2 Detach the point cover (see illustra-
tion). Prior to removal, mark the base plate in
relation to the distributor body or engine side
cover with a scribe or permanent feit-tip
marker so the plate can be reinstalled in the
same position. This will eliminate the need to
retime the ignition after reassembly.

3  On 1970 models only, remove the two
screws that secure the base plate to the dis-
tributor body. When the condenser wire and

10.5 ... so the pushrod cover can be
lifted up to get at the lifters
(Shovelhead engine only)
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11.2 The breaker point cover is retained
by two screws

the external primary wire have been discon-
nected, the moving contact point will no
longer be attached at the far end by its return
spring so it can be lifted out of position. The
fixed point can be detached by removing the
screw that attaches it to the base plate. Note
the arrangement of the various washers and
insulators; if they’re installed wrong, the
points could short out, causing failure of the
ignition system.

4 On 1971 and later models, remove the
base plate mounting screws, lift out the base
plate and disconnect the primary wire (see
illustration).

5  Pull the condenser wire off the terminal
post, unhooking the moving contact point
return spring at the same time. Lift off the
moving contact point and release the fixed
contact by removing the single retaining
screw through the base. Note the arrange-
ment of the insulators and other washers to
prevent them from being installed in the
wrong order.

6 Installation is the reverse of the removal

11.4 Detach the primary wire from the
terminal (arrow), then remove the base
plate with the points attached

steps. Make sure the insulators are installed
in the correct positions. It's a good idea to
place a small amount of distributor cam lube
on the pivot pin before installing the moving
contact arm.

7  Adjust the point gap with a feeler gauge
when the points are completely opened by
one of the cam lobes (see illustration).

8 Loosen the iock screw at the base of
the fixed contact point and move the point
by inserting a screwdriver into the adjusting
slot and turning it (see illustration). Adjust
the points until the specified gap is obtained,
then retighten the lock screw and recheck
the gap.

9  Turn the engine over until the points are
completely opened by the other cam lobe
and check the gap. The gap should be
exactly the same for both cam lobes. If it
isn’'t, the cam is worn and must be replaced
with a new one.

Every 2,500 miles (4,000 km)

11.7 Check the point gap with a feeler
gauge - if the gap is correct, the feeler
gauge will just slide between the
contacts with a slight amount of drag

11.8 Lockscrew (1) and breaker point
adjusting slot (2) locations

Check

1 Drive belt tension should be checked,
and adjusted if necessary before every ride
as described in Daily (pre-ride) checks at the
beginning of this manual, as well as at the
specified maintenance intervals.

2 The tension should be checked and
adjusted with the bike on the ground and
weight equivalent to the rider on the seat.
The belt shouid be cold, so don’t check ten-
sion or make the adjustment right after the
bike has been ridden.

3  Harley-Davidson recommends using a

tension gauge to prevent the belt from being
set too loose. This can allow the belt to jump
one or more sprocket teeth, which will dam-
age the belt.

4  To check belt tension, apply 10 Ibs.
(4.54 kg) upward pressure on the center of
the lower belt run (at the point of the viewing
window if equipped) and measure the
amount the belt moves. Write this measure-
ment down.

5  Roll the bike to change the belt position
and repeat the measurement along every few
inches of the belt. Do this along the entire
belt until you locate the tightest point (where
the belt moves least). At this point, compare
the measurement to the range listed in this
Chapter’s Specifications.

6  If the belt is not within the specified
range, adjust it.

Adjustment

7  Pull the cotter pin out of the axle nut,
then ioosen the nut.

8  Turn the belt adjuster bolts (at the rear
of the swingarm, one on each side of the
bike) in equal amounts until the belt tension
is correct, then tighten the locknuts. Be sure
to tighten or loosen the adjusters evenly so
the rear wheel isn’t cocked sideways.

9  Check the belt tension.

10 Tighten the rear axle locknut to the ini-
tial torque listed in this Chapter’s Specifica-
tions, then install the cotter pin. If necessary,
tighten the nut just enough to align the holes
s0 the cotter pin can be installed, but don’t
exceed the maximum torque listed in this
Chapter’s Specifications.
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12.11 Check the drive belt for wear
and damage

A)  Hairline cracks and minor chipping in
the internal areas of the teeth (not the
outer surface) are acceptable, but
check the belt often

B)  Cracks or other damage to the tooth
surfaces require belt replacement

C) Frayed edges or a beveled outer edge
are acceptable, but check the belt
often

D)  Stone damage in the center of the

belt is acceptable, but replace the belt

if stone damage is on the edge

Warning: Overtightening the nut
could cause the rear wheel
bearings to seize, resuiting in
loss of control of the motorcycle.

Inspection

11 Place the transmission in neutral and
support the bike with the rear wheel off the
ground. Rotate the rear wheel slowly and
check each belt and sprocket tooth for wear
or damage (see illustration). The foliowing
conditions don’t require belt replacement,
but the belt should be given frequent, com-
plete inspections:

a) Hairline cracks in the internal portion of
the belt teeth (if the cracks don’t pene-
trate the outer layer of the tooth - the
layer that contacts the sprocket)

b) Minor chips in the internal tooth material
at the ends of teeth

¢) Frayed fabric along the edges, with
strands of cord exposed

d) Bevel wear of the outer edge of the belft

&) Stone damage in the middle of the belt

12 The following conditions require belt
replacement:

a) Cracks that penetrate the outer layer of
a tooth

b) Missing teeth

¢) Hook (uneven) wear of teeth

d) Outer layer of testh worn through

e) Stone damage on the edge of the belt

13 Check the sprocket teeth for chips and
other damage, especially if the damaged
area has sharp edges. If the damage is
severe enough that it has left a pattern on the
belt, replace the belt and sprockets.

14 If teeth are missing or heavily damaged,

13.13a Slide back the rubber boots for
access to the throttle cable adjusters

replace the belt and sprockets.

15 Check the chrome surface of the
sprockets for wear. If you can’t tell whether
the chrome has worn off, drag a sharp tool
(knife tip or nail) across the surface in the val-
ley between two teeth. If the chrome is good,
it won’t be visibly scratched by the tool. If the
chrome has worn away and the aluminum is
exposed, the tool will leave a shiny scratch.
In this case, replace the belt and sprockets.

1 With the engine stopped, make sure the
throttle grip rotates easily from fully closed to
fully open with the front wheel turned at vari-
ous angles. The grip should return automati-
cally from fully open to fully closed when
released. If the throttle sticks, check the
throttle cables for cracks or kinks in the
housings. Also, make sure the inner cables
are clean and well-lubricated.

2 Check for a small amount of freeplay at
the grip and compare the freeplay to the
value listed in this Chapter’s Specifications.

Adjustment

Spiral throttle control

3  Early models use a spiral-type throttle
control with a single throttie cable. It can be
identified by the screw in the end of the grip
(drum type throttle controls have an end cap,
rather than an end screw).

4 When turned by hand and released, the
throttle grip must return to the closed (idle)
position. There should be 1/4-inch between
the carburetor control clip and throttle control
coil with the throttle closed. If not, or if the grip
turns stiffly, the grip should be disassembled,
cleaned and inspected (see Chapter 3).

Single cable, drum type throttle
control
5  When turned by hand and released, the

13.13b Loosen the locknuts (right arrows)
and turn the adjusters (left arrows)

throttle grip must return to the closed (idle)
position. If it doesn’t return freely, back off
the friction screw until it does.

6  if the throttle grip turns stiffly, or if back-
ing off the friction screw doesn’t cause it to
return freely, it should be disassembled,
cleaned and inspected (see Chapter 3).

7 Locate the throttle cable’s connection at
the carburetor. Watch it while turning the han-
diebars all the way from full left to full right
lock. The inner cable should not pull on the
carburetor lever as the handlebars are turned.
8 If it does, loosen the knurled round
locknut on the cable adjuster (not the hex
locknut on the elbow fitting). Turn the
adjuster to change the cable’s effective
length, then tighten the locknut. Recheck as
described in Step 7.

9  Center the front wheel in the straight-
ahead position and open the throttle ail the
way. The carburetor throttle lever should
reach the full-open position as the grip
reaches the end of its travel. If not, adjust the
stop screw on the underside of the grip with
a 2 mm Allen wrench. Don't allow the grip to
have remaining travel when the carburetor is
all the way open, or the cable will be dam-
aged by the strain.

Dual cables (1981 and later models)

Note: These motorcycles use two throttle
cables - a throttle (pull) cable and an idle
(push) cable.

10 Start freeplay adjustments at the throt-
tle end of the cables. Loosen the locknut on
each cable where it leaves the handiebar.
Turn the adjusters to eliminate all throttle grip
play, but leave the locknuts loose: for the
time being.

11 While holding the throttle wide open,
make sure the cam on the throttie pulley just
touches its stop. If necessary, turn the
adjuster on the throttle cable to change the
position of the throttle pulley cam. Once this
is done, tighten the throttle cable locknut.

12 Release the throttle grip and turn the
handlebars all the way to full right lock.

13 Turn the idle cable adjuster at the han-
diebar while watching the cable housing at
the carburetor or throttle body (see illustra-
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tions). The adjustment is correct when the
cable housing just touches the spring inside
the cable tube on the cable bracket.

14 Make sure the throttle pulley returns to
idle when the throttle grip is in the closed
throttie position.

Warning: Turn the handlebars

all the way through their travel

with the engine idling. Idle

speed should not change. If it
does, the cables may be routed
incorrectly. Correct this condition before
riding the bike.

o

1 Inspect the choke knob and cable. The
choke should puil out easily and stay out by
itself.

2 If the knob doesn’t operate correctly,
loosen the hex nut behind the mounting
bracket. Hold the cable with a wrench on the
cable flats and adjust the knob’s tension with
the plastic knurled nut behind the knob. If
this doesn’t help, check the plunger bushing
for wear or damage and replace as neces-
sary. Don't jubricate the cable.

,‘ 11:5‘ Fuel ‘Sy‘s,f(em -:chAéC,k -

v

Warning: Gasoline is extremely
flammable, so take extra
precautions when you work on
any part of the fuel system.
Don’t smoke or allow open flames or bare
light bulbs near the work area, and don’t
work in a garage where a gas-type
appliance (such as a water heater or
clothes dryer) is present. If you spill any
fuel on your skin, rinse it off inmediately
with soap and water. When you perform

15.1 Check the fuel lines to make sure

they’re secure and in good condition -
replace leaking and deteriorated
ones immediately!

any kind of work on the fuel system, wear
safety glasses and have a fire
extinguisher suitable for a class B type
fire (flammable liquids) on hand.

1 Check the fuel tank, the fuel supply
valve on the underside of the fuel tank, the
lines and the carburetor for leaks and evi-
dence of damage (see illustration).

2 If carburetor gaskets are leaking, the
carburetor(s) should be disassembled and
rebuilt by referring to Chapter 3.

3 If the fuel supply valve is leaking at the
lever, the valve should be disassembled and
repaired or replaced with a new one.

4 If the fuel lines are cracked or otherwise
deteriorated, replace them with new ones.

16 Evaporative emission
~_control system (California
~ models only) -check

i

1 This system, installed on California
models to conform to stringent emission
control standards, routes fuel vapors from
the fuel system into the engine to be burned,
instead of letting them evaporate into the
atmosphere. When the engine isn’t running,
vapors are stored in a carbon canister.

Hoses

2  To begin the inspection of the system,
remove the seat and fuel tank (see Chap-
ters 3 and 7 if necessary). Inspect the hoses
from the fuel tank, carburetor and air cleaner
housing to the canister for cracking, kinks or
other signs of deterioration.

Component inspection

3 Label and disconnect the hoses, then
remove the canister from the machine (see
Chapter 3).

4 Inspect the canister for cracks or other
signs of damage. Tip the canister so the noz-
zles point down. If fuel runs out of the canis-
ter, the liquid/vapor separator is probably
bad. The fuel inside the canister has proba-
bly caused damage, so it would be a good
idea to replace it.

19.3 Check the top of the battery, the
cable ends and the terminals for
corrosion or dirt

1 Follow the external lines from the oil
tank to the engine and check them for leaks.
2 If the bike is equipped with rubber
hoses, replace them if they’re cracked or
deteriorated. Use new hose clamps.

.

1 Since vibration of the machine tends to
loosen fasteners, all nuts, bolts, screws, etc.
should be periodically checked for proper
tightness.
2 Pay particular attention to the following:

Spark plugs

Engine and transmission oil drain plugs

Oil filter

Gearshift lever

Footpegs and sidestand

Engine mount bolts

Shock absorber mount bolts

Front axle and clamp bolt(s)

Rear axle nut
3  If a torque wrench is available, use it
along with the torque specifications at the
beginning of this, or other, Chapters.

19 Battery - inspection

v

Warning: Be extremely careful

when handling or working

around the battery. The

electrolyte is very caustic and
an explosive gas (hydrogen) is given off
when the battery is charging.

Maintenance free battery

1 1997 and later models use a mainte-
nance free battery. Do not open the cell caps
at any time. If the electrolyte level is low,
replace the battery.

2  Remove the seat (see Chapter 7).

3  Check the top of the battery for dirt,
electrolyte and the white material that indi-
cates oxidation (see illustration). If any of
these are found, remove and clean the bat-
tery (see Chapter 8).

4 Check the terminals and cable ends for
corrosion and damage. Clean or replace
damaged parts. Make sure the cable ends
are tight.

5 Check the battery case for damage,
including cracks, warpage and leaks.
Replace the battery if any of these problems
are found.
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Fillable battery

Warning: Be extremely careful
when handling or working
around the battery. The
electrolyte is very caustic and
an explosive gas (hydrogen) is given off
when the battery is charging.
6  This procedure applies to fillable batter-
ies, installed as original equipment on 1970
through 1996 models. The maintenance-free
batteries used on later models do not require
periodic checks of the electrolyte level.
7 On early models, where the battery is
visible on the right side in front of the oil tank,
remove the right side cover from above the
battery.
8 Unbolt and move aside any electrical
components mounted near the battery that
obstruct battery removal, then unbolt the
battery retainer and lift it off (see Chapter 8, if
necessary). Note the position of the battery
vent tube.
9  Remove the bolts securing the battery
cables to the battery terminals (remove the
negative cable first, positive cable last). Lift
the battery out. The electrolyte level will now
be visible through the translucent battery
case - it should be between the Upper and
Lower level marks,
10 If it is low, remove the celi caps and fill
each cell to the upper level mark with dis-
tilled water. Do not use tap water (except in
an emergency), and do not overfill. The cell
holes are quite small, so it may help to use a
plastic squeeze bottle with a small spout to
add the water. If the level is within the marks
on the case, additional water is not neces-
sary.
11 Next, check the specific gravity of the
electrolyte in each cell with a smail hydrome-

19.12 On fillable batteries, check the
specific gravity with a hydrometer

ter made especially for motorcycle batteries.
These are available from most dealer parts
departments or motorcycle accessory
stores.

12 Remove the caps, draw some elec-
trolyte from the first cell into the hydrometer
(see illustration) and note the specific grav-
ity. Compare the reading to the Specifica-
tions listed in this Chapter. Note: Add 0.004
points to the reading for every 10-degrees F
above 68-degrees F (20-degrees C) - sub-
tract 0.004 points from the reading for every
10-degrees below 68-degrees F (20-degrees
C). Return the electrolyte to the appropriate
cell and repeat the check for the remaining
cells. When the check is compilete, rinse the
hydrometer thoroughly with clean water.

13 If the specific gravity of the electrolyte
in each cell is as specified, the battery is in
good condition and is apparently being
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charged by the machine’s charging system.
14 If the specific gravity is low, the battery
is not fully charged. This may be due to cor-
roded battery terminals, a dirty battery case,
a malfunctioning charging system, or loose
or corroded wiring connections. On the other
hand, it may be that the battery is worn out,
especially if it is old, or that infrequent use of
the motorcycle prevents normal charging
from taking place.

15 Be sure to correct any problems and
charge the battery if necessary. Refer to
Chapter 8 for additional battery maintenance
and charging procedures.

16 Install the battery cell caps, tightening
them securely. Reconnect the cables to the
battery, attaching the positive cable first and
the negative cable last. Be very careful not to
pinch or otherwise restrict the battery vent
tube, as the battery may build up enough
internal pressure during normal charging
system operation to explode.

1 Turn on the lights and make sure all of
them work.

2 Operate the turn signals and make sure
all of them blink steadily.

3 Sound the horn.

4 With the key on, operate the brake
pedal and lever separately. Each of them
should illuminate the brake light.

5 Check the instruments and indicator
lamps for correct operation.

6  If any problems are found, repair them
(see Chapter 8).

21 Transmission and pri
- chaincase oil - ch

1 The transmission and primary chain-
case are lubricated by the same oil supply.
Before changing the oil, warm up the trans-
mission by riding the bike so the oil will drain
easily. Be careful when draining the oil, as
the exhaust pipes, the engine, and the oil
itself can cause severe burns.

2 Prop the motorcycle upright over a
clean drain pan. Remove the transmission/
chaincase oil level plug to act as a reminder
that there is no oil in the transmission.

3 Remove the transmission drain plug
from the bottom of the primary chaincase
and allow the oil to drain into the pan (see

illustration). Discard the sealing washer on
the drain plug; it should be replaced when-
ever the plug is removed.

4 Check the condition of the drain plug
threads.

5  Slip anew sealing washer over the drain
plug, then instalt and tighten the plug to the
torque listed in this Chapter’s Specifications.
Avoid overtightening, as damage to the
transmission will result.

6  Before refilling the oil, check the old oil
carefully. If the oil'was drained into a clean
pan, small pieces of metal or other material
can be easily detected. If the oil is very
metallic colored, then the transmission is
experiencing wear from break-in (new trans-
mission) or from insufficient lubrication. If
there are flakes or chips of metal in the oil,
then something is drastically wrong internally
and the transmission will have to be disas-

21.3 Remove the drain plug from the
bottom of the primary chaincase to
drain the transmission oil
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22.2 Remove the oil fill plug to check
primary chain tension

sembled for inspection and repair. Fiber par-
ticles in the oil indicate worn or damaged
clutch plates.

7  If the inspection of the oil turns up noth-
ing unusual, refill the transmission/chaincase
until oil just starts to flow out of the level
plug. Install the plug and tighten it securely.
8 The old oil drained from the transmis-
sion cannot be reused in its present state and
should be disposed of. Check with your local
refuse disposal company, disposal facility or
environmental agency to see whether they
will accept the oil for recycling. Don’t pour
used oil into drains or onto the ground. After
the oil has cooled, it can be drained into a
suitable container (capped plastic jugs,
topped bottles, milk cartons, etc.) for trans-
port to one of these disposal sites.

1 Support
upright.

2 Remove the oil fill plug from the primary
chaincase (see illustration).

3  Loosen the adjusting screw locknut at
the bottom of the chaincase, just in front of
the sidestand (see illustration).

4 Turn the adjusting screw in to tighten
the chain and out to loosen it. When the ten-
sion is set to the value listed in this Chapter’s
Specifications, tighten the locknut.

5 Install the oil fill plug in the chaincase.

6 If the chain can’t be adjusted tight
enough, it’s worn out or the adjuster is
defective. Replace the faulty component.

the motorcycle securely

1 Correct clutch freeplay is necessary to
ensure proper clutch operation and reason-

22.3 Primary chain adjusting screw
location (arrow)

able clutch service life. Freeplay normally
changes because of cable stretch and clutch
wear, so it should be checked and adjusted
periodically.

1970 models

2 Loosen the release mechanism locknut
located in the center of the sprocket cover
and back the adjusting screw out {counter-
clockwise).

3 The release lever inside the cover
should be heard to contact its stop when the
handlebar lever is in the “at rest” position.
Using the cable adjuster at the handlebar
end, adjust so that the release lever does not
quite return against its stop. ’

4 Turn the adjuster screw in the sprocket
cover clockwise until there is 1/8-inch (3 mm)
freeplay at the lever before the clutch comes
into operation. At this point hold the adjuster
screw steady while its locknut is tightened.

5 It is possible to adjust the spring ten-
sion of the clutch itself - refer to a Harley-
Davidson dealer for details. -

1971 through early 1984

6 Loosen the cable adjusting locknut
where it enters the primary chaincase (see
illustration). Turn the cable adjuster lever in
until the lever on the handiebar has plenty of
freeplay.

7 Remove the clutch access plug from
the primary chaincase, just behind the left
footpeg (see illustration).

8 Working through the opening in the
chaincase, loosen the locknut and turn the
adjusting screw clockwise until it becomes
difficult to turn. From this point, turn the
screw two more turns to be sure the clutch is
disengaged. )

9  Turn the cable adjuster out of the case
until there’s no freeplay in he cable. Don’t
put any tension on the cable. When there’s
no play at the hand lever, tighten the cable
adjuster locknut.

10 Back off the clutch adjusting screw until
it begins to turn easier (clutch is being
engaged). Turn the screw back in until

23.6 Loosen the clutch cable adjuster
locknut at the primary chaincase

there’s no freeplay. Back the adjusting screw
out 1/8 to 1/4 turn, then tighten the locknut
while holding the adjusting screw stationary.
This can be done with a Harley-Davidson
special tool or by inserting a screwdriver
through a deep socket with a hex head on its
upper end.

11 There should be 1/16 inch of freeplay
between the hand lever and the mounting
bracket. If necessary, adjust the cable until
the desired freeplay at the lever is obtained.

Late 1984 and later

12  On models through 1987 loosen the
cable adjusting locknut where it enters the pri-
mary chaincase (see illustration 23.6). Turn
the adjuster in until the handlebar lever has
plenty of play. The requirement is the same
for 1988 and later models, but use the inline
adjuster midway along the cable’s length.

13 On models through 1993, remove the
round access plug from the chaincase and
lift out the spring and adjusting screw iock-
plate (see illustrations). The procedure is
the same on 1994 and later models except

23.7 Remove the access plug from the
primary chaincase to adjust the clutch
1 Locknut
2 Adjusting screw
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23.13a Late 1984-on - remove the access
plug (shown) or outer cover and lift out
the spring .. .

that access is obtained by removing the four
Torx screws that secure the outer clutch
cover to the primary chaincase. Take the
cover off without dislodging its O-ring.

14 Turn the adjusting screw out (counter-
clockwise) until it starts to turn hard (all
freeplay removed).

15 Turn the adjusting screw in (1/4-turn
counterclockwise), then install the lockplate
and spring. If the lockplate hex doesn’t
match up with the recess in the chaincase
cover, turn the adjusting screw clockwise
slightly until it does. Install the access plug or
outer clutch cover, making sure the O-ring is
in its groove. Tighten the clutch cover Torx
screws evenly, in a criss-cross pattern, to the
torque listed in this Chapter’s Specifications.
16 Use the cable adjuster previously loos-
ened, to obtain 1/16-inch to 1/8-inch (1.5
to 3 mm) freeplay between the cable ferrule
and the lever butt at the handiebar.

2 Steermg head bearmgs -
lubncatlon ,

1 If the motorcycle is equipped with a
grease fitting on the steering head in the
frame, use it and a grease gun to lubricate
the steering head bearings (see illustration).
2 On all models, the steering head bear-
ings should be periodically removed and
repacked with grease (see Chapter 5).

1 Since the controls, cables and various
other components of a motorcycle are
exposed to the elements, they should be
lubricated periodically to ensure safe and
trouble-free operation.

2 The footpegs, clutch and brake lever
and sidestand pivot shouid be lubricated fre-

then withdraw the adjusting
screw lockplate

23.13b ...

quently. In order for the lubricant to be
applied where it will do the most good, the
component should be disassembied. How-
ever, if chain and cable lubricant is being
used, it can be applied to the pivot joint gaps
and will usually work its way into the areas
where friction occurs. If motor oil or light
grease is being used, apply it sparingly as it
may attract dirt (which could cause the con-
trols to bind or wear at an accelerated rate).
Note: One of the best lubricants for the con-
trol lever pivots is a dry-film lubricant (avail-
able from many sources by different names).
3 The clutch cable should be separated
from the handlebar lever and bracket before
it is lubricated (see Chapter 2). This is a con-
venient time to inspect the bushing at the
end of the cable. The cable shouid be
treated with motor oil or a commercially
available cable lubricant which is specially
formulated for use on motorcycle control
cables. Small adapters for pressure lubricat-
ing the cables with spray can lubricants are
available and ensure that the cable is lubri-
cated along its entire length (see illustra-
tion). If motor oil is being used, tape a fun-
nei-shaped piece of heavy paper or plastic to
the end of the cable, then pour oil.into the
funnel and suspend the end of the cable
upright. Leave it until the oil runs down into
the cable and out the other end. When
attaching the cable to the lever, be sure to
lubricate the barrel-shaped fitting at the end
with high-temperature grease. Note: While
you’re lubricating, check the barrel end of the
cable for fraying. Replace frayed cables.

4 To lubricate the throttie cables, discon-
nect the cables at the lower end, then lubri-
cate the cable with a pressure lube adapter
(see illustration 26.3a).

5 The speedometer and tachometer
cables (if equipped) should be removed from
its housing and lubricated with motor oil or
cable lubricant.

6  Refer to Chapter 5 for the swingarm bear-
ing lubrication procedure where applicable.

7 Remove the brake pedal and lubricate
the shaft with a light coat of Harley-Davidson
Wheel Bearing Grease or equivalent.

24.1 Steering grease nipple location -
later models

26 Sp rk plugs - mspectlon
and replacement ‘

XN

RENT) Stripped plug threads in the
cylinder head can be repaired
m with a Heli-Coil thread insert -

see ‘Tools and Workshop Tips’
in the Reference section.
1 Disconnect the spark plug caps from
the spark plugs (see illustration). If avail-
able, use compressed air to blow any accu-
mulated debris from around the spark plugs.
Remove the plugs with a spark plug socket.
2 Inspect the electrodes for wear. Both
the center and side electrodes should have
square edges and the side electrode should
be of uniform thickness. Look for excessive
deposits and evidence of a cracked or
chipped insulator around the center elec-
trode. Compare your spark plugs to the color
spark plug reading chart. Check the threads,
the washer and the ceramic insulator body
for cracks and other damage.
3  If the electrodes are not excessively
worn, and if the deposits can be easily
removed with electrical contact cleaner, the

25.3 Lubricating a cable with a pressure
lube adapter (make sure the tool seats
around the inner cable)
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26.1 Detach the plug wires (A) to remove
" the spark plugs

plugs can be regapped and reused (if no
cracks or chips are visible in the insulator). If
in doubt concerning the condition of the
plugs, replace them with new ones, as the
expense is minimal. )

4  If you're going to reuse the piugs, use a
fine file to square the edges of the elec-
trodes.

5  Before installing new plugs, make sure
they are the correct type and heat range.
Check the gap between the electrodes, as
they are not preset. For best results, use a
wire-type gauge rather than a flat gauge to
check the gap (see illustration). If the gap
must be adjusted, bend the side electrode
only and be very careful not to chip or crack
the insulator nose (see illustration). Make
sure the washer is in place before installing
each plug.

6  Since the cylinder heads are made of
aluminum, which is soft and easily damaged,
thread the plugs into the heads by hand.
Since the plugs are quite recessed, slip a
short length of hose over the end of the plug
to use as a tool to thread it into place. The
hose will grip the plug well enough to turn it,
but will start to slip if the plug begins to

27.5a The throttie stop screw (arrow) is
turned to change the idle speed (on the
~ early model shown here, a stubby

screwdriver will be required to reach it)

26.5a Spark plug manufacturers
recommend using a wire type gauge
when checking the gap - if the wire
doesn’t slide between the electrodes with
a slight drag, adjustment is required

cross-thread in the hole - this will prevent
damaged threads and the accompanying
repair costs.

7  Once the plugs are finger tight, the job
can be finished with a socket. If a torque
wrench is available, tighten the spark plugs
to the torque listed in this Chapter’s Specifi-
cations. If you do not have a torque wrench,
tighten the plugs finger tight (until the wash-
ers bottom on the cylinder head) then use a
wrench to tighten them an additional 1/4
turn. Regardless of the method used, do not
over-tighten them.

8  Reconnect the spark plug caps.

1 The idie speed should be checked and
adjusted at the specified maintenance inter-
vals and when it is obviously too high or too

27.5b The idle speed screw on Keihin CV
carburetors (arrow) can be reached
with a long screwdriver

26.5b To change the gap, bend the side
electrode only, as indicated by the
arrows, and be very careful not to crack
or chip the ceramic insulator surrounding
the center electrode

low. Before adjusting the idle speed, make
sure the spark plug gaps are correct. Also,
turn the handlebars back-and-forth and see
if the idle speed changes as this is done. If it
does, the accelerator cable may not be
adjusted correctly, or it may be worn out. Be
sure to correct this problem before proceed-
ing.

2  The engine should be at normal operat-
ing temperature, which is usually reached
after 10 to 15 minutes of stop and go riding.
Prop the motorcycle securely upright. Make
sure the transmission is in Neutral.

3  Connect a tune-up tachometer to the
negative terminal of the ignition coil.

4  Start the engine and let it idle. Make
sure the choke knob is pushed all the way in.
5  Turn the idle speed screw (see illustra-
tions) until the idle speed listed in this Chap-
ter’s Specifications is obtained.

6  Snap the throttle open and shut a few
times, then recheck the idle speed. If neces-
sary, repeat the adjustment procedure.

7 If a smooth, steady idle can’t be
achieved, the fuel/air mixture may be incor-
rect. Refer to Chapter 3 for additional carbu-
retor information.

1 A timing light is the best and most
accurate way to check the ignition timing,
since it is done with the engine running. The
timing light leads should be attached to the
front spark plug wire (initially) and the battery
terminals. It’s a good idea to replace the plug
in the crankcase (left side on 1970
through 1990 modeis or right side on 1991
and later models) with the special clear plas-
tic factory Timing Mark View Plug (part no.
HD-96295 for 1970 through 1990 models,
HD-96295-65D for 1991 and later models)
(see illustrations). This will prevent oil spray
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in the timing inspection hole (arrow)
here’s the design used through 1990 . ..

o g e

28.1b ... on 1991 and later models,
the hole is on the right side of
the engine (arrow)

while the engine is running. Make sure the
plug doesn’t touch the flywheel.

2 Run the engine at the timing speed
listed in this Chapter’s Specifications and
observe the timing marks through the
crankcase opening (see illustrations). The
front cylinder timing mark should appear sta-
tionary in the opening. As the engine is
revved up, the advance timing mark should
move into view.

28.4a On later models with electronic
ignition, drill out the rivet heads and
remove the outer screw. ..

28.2a Here are the 1970
through 1978 timing
marks - they should be
centered in the opening

2534-1-28.02 HAYNES

28.2b Timing marks
(late 1979 and later)

A Front cylinder advance mark
(late 1979 through early 1980)
or front cylinder TDC mark (late
1980-on)

B Front cylinder TDC mark(late
1979 through early 1980)

C Front cylinder advance mark
{late 1980 through 1994 all;
1995 US)

D “Lazy 8” rear cylinder advance
mark (some models)

E Front cylinder advance mark
(1995 international; 1996-on all)

3 On 1970 models, the timing can be
changed by turning the distributor body
slightly after loosening the clamp. On other
models with contact points, remove the point
cover as described in Section 11 to get at
the breaker point base plate.

4 On later models with electronic ignition,
drill out the rivet heads (see illustration),
and detach the outer cover, then remove the
screws and take off the inner cover and gas-
ket to get at the sensor plate (see illustra-
tion). Mark the sensor plate and cover with a
felt-tip pen or scribe to ensure the sensor
plate (ignition timing) can be returned to its
original position if desired.

5  Adjustments can be made by loosening
the contact breaker point base plate or elec-
tronic ignition sensor plate screws and rotat-
ing the plate very carefully, in small incre-

28.4b ... then remove the screws
(arrows) and detach the inner cover and
gasket to get at the sensor plate

ments, with a screwdriver inserted in the slot
(see illustration). The ignition timing will
change as the plate is moved. Note: When
checking the ignition advance on later mod-
els, be sure to check the vacuum operated
electric switch (VOES) also. With the engine
idling, unplug the VOES hose from the carbu-
retor and plug the carburetor fitting. The tim-
ing should retard - the engine speed should
decrease. When the hose is reattached to the
carburetor, the engine speed should increase
(the timing should advance). If it doesn’t,
check the VOES wire connection at the igni-
tion module and the VOES ground wire con-
nection. If they appear to be OK, the VOES
may be defective and should be replaced
with a new one.

28.5 Mark the sensor plate (arrow}), then
loosen the screws (A) and insert a
screwdriver into the slot (B} to change the
position of the plate - move the plate a
little at a time and recheck the timing
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Every 10,000 miles (16,000 km)

1 Periodically check all of the exhaust
system joints for leaks and loose fasteners. If
tightening the clamp bolts fails to stop any
leaks, replace the gaskets with new ones (a
procedure which requires disassembly of the
system).

2  The exhaust pipe flange nuts at the
cylinder heads are especially prone to loos-
ening, which could cause damage to the
head. Check them frequently and keep them
tight.

1  The steering head in these motorcycles
is equipped with ball bearings (1970
through 1974) or tapered roller steering head
bearings (1975 and later) which can become
dented, rough or loose during normal use of
the machine. In extreme cases, worn or
loose steering head bearings can cause
steering wobble that is potentially danger-
ous.

2 To check the bearings, support the
motorcycle securely upright. Block the
machine so the front wheel is raised off the
ground.

3  Point the wheel straight ahead and
slowly move the handiebars from side-to-
side. Dents or roughness in the bearing
races will be felt and the bars will not move
smoothly.

4  Next, grasp the fork legs and try to
move the wheel forward and backward. Any
looseness in the steering head bearings will
be felt. If play is felt in the bearings, adjust
them as described in Chapter 5.

31.3 Check above and below the fork
seals (arrows) for signs of leakage

Ty Make sure you are not
mistaking any movement
between the bike and stand, or
between the stand and the
ground, for freeplay in the bearings. Do
not pull or push the forks too hard - a
gentle movement is all that is needed.
Freeplay between the fork slider and the
fork tube due to worn bushings can also
be misinterpreted as steering head
bearing play - don’t confuse the two.

1  The suspension components must be
maintained in top operating condition to
ensure rider safety. Loose, worn or damaged
suspension parts decrease the vehicle’s sta-
bility and control.

2 While standing alongside the motorcy-
cle, lock the front brake and push on the
handlebars to compress the forks several
times. See if they move up-and-down
smoothly without binding. If binding is felt,
the forks should be disassembled and
inspected as described in Chapter 5.

3 Carefully inspect the area around the
fork seals for any signs of fork oil leakage
(see illustration). If ieakage is evident, the
seals must be replaced as described in
Chapter 5.

4  Check the tightness of ail suspension
nuts and bolts to be sure none have worked
loose.

5 Inspect the rear shock absorbers for
fluid leakage and tightness of the mounting
nuts. If leakage is found, the shocks should
be replaced. Replace both shocks as a pair.

6  Prop the bike securely upright. Grab the
swingarm on each side, just ahead of the
axle. Rock the swingarm from side to side -
there should be no discernible movement at

33.4 Unscrew the fuel valve from the tank

the rear. If there’s a little movement or a
slight clicking can be heard, make sure the
pivot shaft nuts are tight. if the pivot nuts are
tight but movement is still noticeable, the
swingarm will have to be removed and the
bearings replaced as described in Chapter 5.

1 The front wheel bearings should be
removed, cleaned and repacked with grease
{(see Chapter 6).
2 The swingarm bearings should be
removed, cleaned and repacked with grease
(see Chapter 5).

1 Make sure the fuel control valve is in the
Off position. Disconnect the hose from the
fuel outlet fitting, then connect a length of
hose to the fitting and place the end in an
approved gasoline container.

2 Turn the fuel valve handle to reserve.

3  Disconnect the hose from the vacuum
fitting and attach a vacuum pump to the fit-
ting. Apply vacuum (1 to 10 inches Hg) to the
fitting, which will allow the gasoline from the
tank to flow into the drain hose.

Caution: Don’t apply any more vacuum
than necessary to make the gasoline

flow.

4 Unscrew the hex nut on the bottom of
the fuel tank, then remove the valve and filter
screen (see illustration).

5 Thoroughly clean the filter. It can be
removed from the valve to be cleaned or
replaced if it's damaged.

6  If the fuel valve leaks, it's impractical to
attempt to repair it. The complete unit should
be replaced with a new one.

7 Apply thread sealant (Loctite Pipe
Sealant with Teflon or equivalent) to the
threads before installing the valve on the fuel
tank.

1  This procedure applies to the damper
rod forks used on all except Sportster 1200S
(Sport) models. Changing the fork oil on car-
tridge forks (used on the Sportster 1200S
models) requires partial disassembly of the
fork (see Chapter 5).

2  Prop the motorcycle securely upright.
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Position a jack with a biock of wood on the
jack head under the engine to support the
motorcycle when the fork caps are removed.

Warning: Do not rely on the jack
alone to support the
motorcycle. Be sure it is
securely braced.

3  Unscrew the fork tube caps, taking care
to release the spring pressure slowly (see
illustration).

4  Place a pan beneath the drain screw at
the bottom of the fork leg, then remove the
drain screw and washet.

Warning: Do not allow the fork
oil to contact the brake disc
and pads (if equipped) or tire. If
it does, clean the disc with
brake system cleaner, wipe off the tire,
and replace the pads with new ones
before riding the motorcycle.
5  After most of the oil has drained, slowly
compress and release the forks to pump out
the remaining oil. An assistant will most likely
be required to do this procedure.
6  Check the drain screw gasket for dam-
age and replace it if necessary. Clean the
threads of the drain screw with solvent and
let it dry, then install the screw and gasket,

34.3 Unscrew the cap from the
top of the fork leg

tightening it securely. ,

7  Pour the type and amount of fork oil,
listed in this Chapter’s Specifications, into
the fork tube through the opening at the top
(see illustration). Remove the jack from
under the engine and slowly pump the forks
a few times to purge the air from the upper
and lower chambers.

8  Check the plug seal and replace it if it's

34.7 Fill the fork legs with the specified
amount of fork oil (a baby bottle or
measuring cup will make it easier)

damaged or deteriorated. Install the cap,
push it down against the spring pressure,
and tighten it to the torque listed in this
Chapter’s Specifications.

9  Repeat the procedure on the other fork.
Note that it is essential that the oil quantity
and level is identical in each fork.
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Engine - removal and installation............cc.ccorvenicnicncennerenseeienen. 6 Recommended break-in procedure........c..cccomeeereaervenrccrenrannncns 24
Engine disassembly and reassembly - general information.......... 7 Top Dead Center (TDC) - 10Cating ....c.contcreemimsimensrrcrnsininenscssneccnns 8
External oil lines (Shovelhead engine) - removal, inspection Valves/valve seats/valve guides - SErviCing.........ceccccvenerinnccsnsnnnne 1
and installation ... 9
Degrees of difficulty
Easy, suitable for % Fairly easy, suitable %, | Fairly difficult, suit- 2, | Difficult, suitable % Very difficult, §
novice with little Y | for beginner with % able for competent % for experienced A | suitable for expert  AQ
experience % some experience § DIY mechanic § DIY mechanic § DIY or professional §

Specifications

General

ENGINE tYPR ..ottt s e e e
Bore
RO ToTe e 7 O OO
1972 through 1985 ..o ereerieceerre e st e s see s e nne e s
1986 and later
883 ccengine ......cceeccrecricennecnnnnnns
1100 cc engine ...
1200 cc engine ...
SEOKE c.ereriercenieesteenritrre e e ree s e st e s eese s e s saesteesaessaesne e e e nne e s ansnesbeesnabaenne

45-degree V-twin, four-stroke

3.00 inches (76.2 mm)
3.188 inches (81.0 mm)

3.00 inches (76.2 mm)
3.350 inches (85.09 mm)
3.498 inches (88.85 mm)
3.812 inches (96.8 mm)
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General (continued)

Displacement
1970 @NA 1977 it re e e n e et aa s
1972 through 1985
1986 and 1987 ......ccoeeeevecveeeeenee,
1988 And 1ater ....ovveieieeccie et
Oil pressure
Shovelhead engine

Evolution engine (1986 through 1990)
Measured at adapter between tappet guide blocks
AL 2500 DMt eteie e seessssies e s see s e seesaeesessaeessesseesenassnneeee
ATIAIE .t eneere e
Evolution engine (1991 and later)
Measured at oil pressure switch union
At 2500 IPM.cciiiiiicicrireie e et crrannna e ererereraeeant e s e rtaeans
AL 1000 FPM.ciriiirrenriierircerereeseesieesa e seraesseesees e essssseensessrenssssnsasees

Shovelhead engine

Valves and related components
Valve-to-guide clearance
Standard
101221 (= OO

Valve spring free length
Standard
1970 through early 1983

Service limit
1970 through early 1983

Rocker arm shaft-to-rocker box bushing clearance
Standard..........coi e e ee e

Valve timing (identical for both cylinders)
1970 through 1979
Intake valve opens
Intake valve closes
Exhaust valve opens
Exhaust valve ClOSES........cccvveieieceriecerecce e
1980-on
INtake ValVe OPENS .....cceveecrecieseree ettt
INtake ValVe ClOSES.....ccvviire et
Exhaust vaive opens.. .
Exhaust valve CloSES.....cccouvcriirieeseccie e

883 cc (53.9 cubic inches)
997.5 cc (60.9 cubic inches)

883 cc (53.9 cubic inches) /1100 cc (67.2 cubic inches)
883 cc (53.9 cubic inches)/1200 cc (73.3 cubic inches)

4 to 15 psi (0.27 to 1.04 Bars)
4 to 7 psi (0.27 to 0.48 Bars)

5 to 30 psi (0.35 to 2.07 Bars)
1to 7 psi (0.07 to 0.48 Bars)

10 to 17 psi (0.69 to 1.17 Bars)
7 to 12 psi (0.48 to 0.82 Bars)

0.0015 to 0.0035 inch (0.038 to 0.088 mm)
0.0025 to 0.0045 inch (0.063 to 0.114 mm)

0.006 inch (0.152 mm)
0.007 inch (0.178 mm)

1-23/64 inch (34.54 mm)
1-1/2 inch (38.1 mm)

1-11/32 inch (34.13 mm)
1-9/16 inch (39.69 mm)

1-19/64 inch (32.94 mm)
1-7/16 inch (36.51 mm)

1-5/16 inch (33.34mm)
1-1/2 inch (38.1 mm)

0.001 to 0.0025 inch(0.025 to 0.063 mm)
0.0035 inch (0.089 mm)

35.4 +/- 3-degrees BTDC
41.2 +/- 3-degrees ABDC
443 +/- 4-degrees BBDC
20.2 +/- 4-degrees ATDC

7.5 +/- 3-degrees BTDC
42.5 +/-3-degrees ABDC
36.0 +/- 4-degrees BBDC
8.0 +/- 4-degrees ATDC
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Lifters
Fit in cam follower guide
] £= (g To =1 £ RSO U OV RPN
Service limit
Roller fit
SEANAAIG ...t aeeaan
Service limit
Roller end clearance
S e= 1o F=1 (o S OO
Service limit.......coou.....
Valve clearance (COLD engine

=

Pistons

Piston-to-cylinder clearance
Standard
Late 1985 ONIY ..c.eiieeeeeceesecr et
All others
Service limit
Late 1985 ONIY ...uiieiieeec ettt et
All others
Piston ring side clearance
1970 through 1982.......e ittt
1983 and later
Piston ring end gap
Standard
1970 through 1978......eeieeecee et
1979 through 1982......ccecccricirrrnerreeeer e
19883 and later (compression rings)
1983 and later (oil control FiNG) v..c.eeeveeeeeveieeeeceeeeeeeeeeee
Service limit
1970 through 1982 (Compression fNGs) c.....ecveeeeeeveeeine e
1870 through 1982 (0il control MNg)......ccvvrureeeeeecerereeeee s
1983 and later (top compression riNg) .....cccveeereveeeeerecrcisensn e
1983 and later (second compression ring) . .
1983 and later (0il CONtrol riNG) ....covvoevicrinrncieeeceeceeecesree s

Crankshaft and connecting rods
Maximum flywhee! rUNOUL........cvcvvrree et
Maximum shaft FUNOUL........c.cccviirrcrcii et e
Connecting rod end play
1870 through 1978 ..ot et
TOTG-0N ottt ettt e

Camshafts
tdler gear shaft-to-bushing Clearance ..........ovcceccersrieece e secesenans
Camshaft-to-bushing clearance
Camshaft bearing clearance........coocvvecieeeveeveieeeeseeeee e
Camshaft end play
1870 through 1876 ...t et
1977 and 1978 (except rear intake)...
1979-on (except rear intake) .........
Rear intake camshaft ..............
Camshaft gear backlash........cccocvmiiviciienceeiet et

Torque specifications

Gear Shaft NUL.........cce ettt
Sprocket shaft nut.
Crankpin NUES ..ottt er e

0.0005 to 0.001 inch (0.013 to 0.025 mm)
0.002 inch (0.05 mm)

0.0005 to 0.001 inch (0.013 to 0.025 mm)
0.0012 inch (0.03 mm)

0.008 to 0.010 inch (0.23 to 0.25 mm)
0.012 inch {0.03 mm)
See Chapter 1

0.0025 to 0.0035 inch {0.06 to 0.09 mm)
0.003 to 0.004 inch (0.076 to 0.101 mm)

0.0055 inch {0.14 mm)
0.006 inch (0.15 mm)

0.0035 to 0.06 inch (0.088 to 0.15 mm)
0.004 to 0.006 inch (0.10 to 0.15 mm)

0.015 to 0.025 inch (0.38 to 0.63 mm)
0.010 inch {0.254 mm)

0.008 inch (0.20 mm)

0.015 inch (0.38 mm)

0.031 inch (0.78 mm)
0.050 inch (1.27 mm)
0.022 inch (0.56 mm)
0.030 inch (0.76 mm)
0.055 inch (1.40 mm)

0.006 inch (0.15 mm) at rim
0.002 inch (0.051 mm)

0.005 to 0.015 inch (0.127 to 0.381 mm)
0.005 to 0.030 inch (0.127 to 0.76 mm)

0.0005 to 0.003 inch (0.013 to 0.076 mm)
0.0005 to 0.003 inch (0.013 to 0.076 mm)
0.0005 to 0.003 inch (0.013 to 0.076 mm)

0.001 to 0.005 inch (0.025 to 0.127 mm)
0.0005 to 0.012 inch {0.127 to 0.305 mm)
0.005 to 0.025 inch {0.127 to 0.635 mm)
0.004 to 0.010 inch (0.102 to 0.254 mm)
0.0000 to 0.0005 inch (0.00 to 0.0127 mm)

100 to 120 ft-lbs (136 to 163 Nm)
100 to 120 ft-ibs (136 to 163 Nm)
150 to 175 ft-lbs (203 to 237 Nm)
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Shovelhead engine

Torque specifications (continued)

Crankshaft gear nut (right end of crankshaft)

Through 1978......c ottt ree s

1979 and later ........
Cylinder head bolts......
Cylinder base nuts.......
Rocker arm cover bolts ...
Lifter adjusting locknut ..........
Rear engine mount bolt/nut...
Clutch center NUt ......coeveceeveeceeeeeereeenen,

Compensating sprocket threaded collar ............cce.......
Primary drive (engine sprocket) bolt...........cccceueeun...n.

Final drive sprocket nut.........ccec......
Transmission access cover bolts .
Primary chaincase drain plug........
Primary chain tensioner stud nut..

Primary chaincase COVer SCreWS........couceveenrereescnsiennes

Alternator stator mounting screws

12-point socket head/slotted ........ccovvreevrcnrcenninnnn.
TOX head .....ccoovireiriicercir it ssne e

Lower front mount to engine...
Lower front mount to frame ...

Top center 1o engine ........ccccvcvrvrerreecrcsreenrenreesensens
Top center to frame......cccccceeceecirerccreeeeeecceeeereanenes

Upper front bracket to engine

Upper front bracket to frame ........ccccoueeiricrccecnnnneenn.

Evolution engine

Valves and related components
Valve seat width

Valve-to-guide clearance
Standard

Valve spring free length
Standard

OUter SPING .vevvrceereerrecrerresencasssesrevsenseevasseressens
INNEY SPIING c.vrvvriceerrerrreeerrrceaseeseasieessecseessaerenssens

Service limit

OULEr SPHNG «cevveereerrireeseesreenersresseecsessrssnersssssessanen

INNEY SPIING c.ceveecrcererreseesreerissneeessaesesssesraesenen
Rocker arm shaft-to-rocker arm bushing clearance

Standard..... ..ot e a s eereaae

Rocker arm end play
Standard.....

Service lIMit......coocireeccreeererr e cseeesrearecrsreeesssnens

Rocker arm shaft-to-cover clearance

Standard........cccceeemiinineirrcee e, Teerereesesassnnnreanaen

Valve stem protrusion (measured from spring pocket in head)
Standard........cccoveeeererienrenieenreseennieeereessnerersnesnesseas

50 ft-lbs (68 Nm)

35 to 45 ft-bs (47 to 61 Nm)

55 to 65 ft-lbs (75 to 88 Nm)

25 to 35 ft-lbs (34 to 47 Nm)

14 to19 ft-lbs (19 to 26 Nm)

6 to 11 ft-lbs (8 to 15 Nm)

16 to 24 ft-Ibs (22 to 33 Nm)

110 to 150 ft-lbs (149 to 203 Nm)
Tighten securely

150 to 165 ft-Ibs (203 to 224 Nm)
35 to 65 ft-bs (47 to 88 Nm)

13 to 15 ft-Ibs (18 to 20 Nm)

14 to 21 ft-Ibs (19 to 28 ft-Ibs)
81to 12 ft-lbs (11 to 16 Nm)

80 to 110 inch-Ibs (3 to 12 Nm)

20 to 35 inch-lbs (2.3 to 4 Nm)
30 to 40 inch-lbs (3.4 to 5 Nm)

Not specified
Not specified
Not specified
25 to 30 ft-lbs (34 to 41 Nm)
30 to 35 ft-lbs (41 to 47 Nm)
25 to 30 ft-lbs (34 to 41 Nm)
30 to 35 ft-lbs (41 to 47 Nm)

0.040 to 0.062 inch (1.02 to 1.57 mm)
0.090 inch (2.29 mm)

1.975 t0 2.011 inch (50.17 to 51.08 mm)
2.031 inch (51.59 mm)

0.0008 to 0.0026 inch (0.020 to 0.066 mm)
0.0015 to 0.0033 inch (0.038 to 0.084 mm)
0.0035 inch (0.09 mm)

0.0040 inch (0.10 mm)

2.105 to 2.177 inch (63.47 to 55.30 mm)
1.926 to 1.996 inch (48.92 to 50.70 mm)

2.105 inch (53.47 mm)
1.926 inch (48.92 mm)

0.0005 to 0.002 inch (0.0127 to 0.050 mm)
0.0035 inch (0.089 mm)

0.003 to 0.013 inch (0.076 to 0.33 mm)
0.025 inch (0.635 mm)

0.0007 to 0.0022 inch (0.018 to 0.056 mm)
0.0035 inch (0.09 mm)
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Lifters
Fit in guide
3 £ g Lo =1 o R TT R TPO
Service limit..
Roller fit ......ccuveunieen.
Roller end clearance.........ccccccveeennen.
Cylinder head warpage lMit ..........cccovcrreecrennnnieeeees e saessaeenes

Cylinders

Bore
Diameter (standard - +/- 0.0002 inch)

Taper limit
OUt-Of-roUNd lIMit ....cocverieeiccsierre e s s
Gasket surface warpage limit
Top (cylinder head)
BASE ... e

Pistons
Piston ring end gap
Standard
Compression rings
883 ANd 1100 ...t errenecreries e ssssssssseesesssessrrssassesssens

Oil control ring
883 aNnd 1100.......eiiiieiiriereereerere e s e e ae s s e sne e e ene e vesaeans

Service limit
COMPIESSION MNGS..c.vevirecaerrrnrerraeseesenessessrsrissssessesssessessssesrases
O CONLIOI FING coviuvivriircee et et cirr e e s e seesi s ene e s
Piston ring side clearance
Standard
Compression rings
883 and 1100......ccciiinii it s e e e e ene e srestenne
1200 (top ring).....
1200 (SECONM FiNQG) «..ereereerrermreraressirarreereeseessesressesessessasesssesesssnseanens
Oil control ring
883 aNd 1100.....c.uiieeiiceinerenrensresreirer e e esssaseeeeseesseessesessessns

Service limit
COMPrESSION MNGS ..c.vivureiecrieinrrie st emsresrese s s e s se e sbasesee s
Oil controi ring

Crankshaft and connecting rods

Maximum flywheel rUNOUL...........covciirnrercere et
Maximum shaft runout..............
Connecting rod side clearance.
Crankshaft end play......cccoeererrincre et

Camshafts
Camshaft-to-bushing clearance.........c.eecereerrecrernninrecieeece e
Camshaft end play service limits
Rear intake ONlY ..ottt
AlLOLNEIS ...ttt ettt a e b et es e e nean

Primary drive side bearing

OUter race-t0-CraNKCASE .....ccueeueeeeereereiniieiicceee e eeee et e esseeeeeaneseeaaesenantas
INNEr race-t0-Shaft........cieeeeieereceee ettt e et eaeeeenan

0.0008 to 0.0023 inch (0.020 to 0.058 mm)
0.003 inch (0.076 mm)

0.0006 to 0.0013 inch (0.015 to 0.033 mm)
0.010 to 0.014 inch (0.25 to 0.36 mm)
0.006 inch (0.152 mm)

3.0005 inch (76.213 mm)
3.3505 inch (85.103 mm)
3.4978 inch (88.844 mm)
0.002 inch (0.05 mm)
0.008 inch (0.076 mm)

0.006 inch (0.15 mm)
0.008 inch (0.20 mm)

0.010 to 0.023 inch (0.254 to 0.58 mm)
0.007 to 0.020 inch (0.178 to 0.508 mm)

0.010 to 0.058 inch (0.25 to 1.35 mm)
0.009 to 0.052 inch (0.15 to 1.32 mm)

0.032 inch (0.81 mm)
0.065 inch (1.65 mm)

0.002 to 0.0045 inch (0.05 to 0.11 mm)
0.002 to 0.0045 inch (0.05 to O.11 mm)
0.0016 to 0.0041 inch (0.04 to 0.10 mm)

0.0014 to 0.0074 inch (0.036 to 0.188 mm)
0.0016 to 0.0076 inch (0.04 to 0.193 mm)

0.0065 inch (0.165 mm)
0.0094 inch (0.24 mm)

0.010 inch (0.25 mm) at rim

0.002 inch (0.051 mm)

0.030 inch (0.127 mm) maximum

0.001 to 0.005 inch (0.025 to 0.127 mm)

0.0007 to 0.003 inch (0.018 to 0.076 mm)

0.040 inch (1.02 mm) maximum
0.025 inch (0.64 mm) maximum

0.0004 to 0.0024 inch (0.010 to 0.061 mm)
0.0002 to 0.0015 inch (0.005 to 0.038 mm)
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Evolution engine {continued)

Torque specifications

Crankpin nuts .......cccceeeueee.

Crankshaft timing gear nut
Cylinder head bolts
Step 1....
Step 2....

1/4-INCh ceeerieecvercaenns

Rocker arm cover bolts (1991-on)

1/4-inch Allen head ...
1/4-inch hex head .....

5/16-INCh ...

Lifter tockpin cover screw (1991-0N) ....ccccovieriiivnieeniieersierceee e enes ‘

Pushrod retaining plate screw (1991-0n).....c.cccooeniiiiiinieccncce e ccne s
Final drive sprocket nut and IoCkSCrew(s) .....c.ccvccevrevcirecicrrecieeeecceecrenaes
Engine mounting boits/nuts (tighten in order listed)

Lower front mount to engine...
Lower front mount to frame ....
Top center to engine.....
Top center to frame......
Upper front bracket to engine....

Upper front bracket to frame ......cccoveecceicccniececee e,

150 to 185 ft-lbs (203 to 250 Nm)
35 to 45 ft-lbs (47 to 61 Nm)

7 to 9 ft-bs (9 to 12 Nm)
12 to 14 ft-lbs (16 to 19 Nm)
Tighten an additional 90-degrees (1/4 turn)

10 to 13 ft-Ibs (14 to 18 ft-Ibs)
15 to 18 ft-Ibs (20 to 24 Nm)

90 to 120 inch-lbs (10 to 14 Nm)
10 to 13 ft-Ibs (14 to 18 Nm)

15 to 18 ft-Ibs (20 to 24 Nm)

86 to 110 inch-Ibs (3 to 12 Nm)
15 to 18 ft-Ibs (20 to 24 Nm)
See Chapter 5 text

25 to 30 ft-lbs (34 to 41 Nm)
25 to 30 ft-lbs (34 to 41 Nm)
30 to 35 ft-lbs (41 to 47 Nm)
25 to 30 ft-Ibs (34 to 41 Nm)
30 to 35 ft-lbs (41 to 47 Nm)
25 to 30 ft-Ibs (34 to 41 Nm)
30 to 35 ft-lbs (41 to 47 Nm)
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The engine/transmission unit on all
models is an air-cooled V-twin, with a 45-
degree angle between the cylinders. The
valves are operated- by four separate
camshafts (one for each valve), pushrods and
rocker arms. The camshafts are gear driven
off the crankshaft. The engine/transmission
assembly is constructed from aluminum
alloy. The crankcase is divided vertically.

The engine used in 1970 through 1985
models has cast iron cylinder heads and
cylinders, and is popularly known as the
Shovelhead due to the shape of the cylinder
heads. The 1986 and later engine, called the
Evolution, is basically the Shovelhead engine
with aluminum cylinders and heads.

The crankcase incorporates a dry
sump, pressure-fed lubrication system which
uses an external oil tank, dual-rotor oil pump,
oil filter, relief valve and oil pressure switch.
The oil pump, which has separate rotors for
scavenging and pressure feed, is driven
directly by the crankshaft.

Power from the crankshaft is routed to
the transmission via the primary drive chain
and clutch. The clutch on 1970 models is a
dry type, with coil springs. The clutch on
later models is of the wet, multi-plate type.
The transmission is a four- or five-speed,
constant-mesh unit. The clutch and primary
drive chain are contained in the primary drive
housing on the left side of the engine. The
transmission is mounted on the back of the
engine. Service procedures for the clutch,
primary drive and transmission are covered
in Part B of this Chapter.

1 Among other things, poor engine per-
formance may be caused by leaking valves,
incorrect valve clearances, a leaking head
gasket, or worn pistons, rings and/or cylinder
wallls. A cylinder compression check will help
pinpoint these conditions and can also indi-
cate the presence of excessive carbon
deposits in the cylinder heads.

2 The only tools required are a compres-
sion gauge and a spark plug wrench.
Depending on the outcome of the initial test,
a squirt-type oil can may also be needed.

3  Run the engine until it reaches normai
operating temperature. Place the motorcycle
on the sidestand or prop it securely upright.
Remove the spark plugs (see Chapter 1, if
necessary). Note: Remove only one plug
from each cylinder on twin-plug models.
Work carefully - don’t strip the spark plug
hole threads and don’t burn your hands.

4  Disable the ignition by unplugging the

primary wires from the coils (see Chapter 4).
Be sure to mark the locations of the wires
before detaching them.

5 Install the compression gauge in one of
the spark plug holes (see illustration). Hold
or block the throttle wide open.

6  Crank the engine over for five to seven
revolutions (or until the gauge reading stops
increasing) and observe the initial movement
of the compression gauge needle as well as
the final total gauge reading. Repeat the pro-
cedure for the other cylinder and compare
the results to the value listed in this Chap-
ter's Specifications.

7  If the compression in both cylinders
built up quickly and evenly to the specified
amount, you can assume the engine upper
end is in reasonably good mechanical condi-
tion. Worn or sticking piston rings and worn
cylinders will produce very little initial move-
ment of the gauge needle, but compression
will tend to build up gradually as the engine
spins over. Valve and valve seat leakage, or
head gasket leakage, is indicated by low ini-
tial compression which does not tend to
build up.

8  To further confirm your findings, add a
small amount of engine oil to each cylinder
by inserting the nozzle of a squirt-type oil
can through the spark plug holes. The oil will
tend to seal the piston rings if they are leak-
ing. Repeat the test for the other cylinder.

9 If the compression increases signifi-
cantly after the addition of the oil, the piston
rings and/or cylinders are definitely worn. If
the compression does not increase, the pres-
sure is leaking past the valves or the head
gasket. Leakage past the valves may be due
to insufficient valve clearances, burned,
warped or cracked valves or vaive seats, or
valves that are hanging up in the guides.

10 If compression readings are consider-
ably higher than specified, the combustion
chambers are probably coated with exces-
sive carbon deposits. It is possible (but not
very likely) for carbon deposits to raise the
compression enough to compensate for the
effects of leakage past rings or valves.
Remove the cylinder heads and carefully

decarbonize the combustion chambers (see
Section 14).

The components and assemblies listed
below can be removed without having to
remove the engine from the frame. If, how-
ever, a number of areas require attention at
the same time, removal of the engine is rec-
ommended.

Clutch, primary drive and transmission
(see Part B of this Chapter)

Rocker arms, pushrods and lifters*

Cylinder head and valves

Cylinders and pistons

Cam gears and camshafts

Oil pump

Starter motor

Generator or alternator

*On Shovelhead engines, the rear cylinder
rocker box must be removed as a unit with
the cylinder head if the engine is in the
motorcycle.

1 It is necessary to remove the engine/
transmission assembly from the frame and
separate the crankcase halves to gain
access to the following components:

Crankshaft, connecting rods and bear-
ings

1 It is not always easy to determine when

2.5 A compression
gauge with a
threaded fitting for
the spark plug hole is
preferred over the
type that requires
hand pressure to
retain the seal
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or if an engine should be completely over-
hauled, as a number of factors must be con-
sidered.

2  High mileage is not necessarily an indi-
cation that an overhaul is needed, while low
mileage, on the other hand, does not pre-
clude the need for an overhaul. Frequency of
servicing is probably the single most impor-
tant consideration. An engine that has regu-
lar and frequent oil and filter changes, as well
as other required maintenance, will most
likely give many miles of reliable service.
Conversely, a neglected engine, or one
which has not been broken in properly, may
require an overhaul very early in its life.

3  Exhaust smoke and excessive oil con-
sumption are both indications that piston
rings and/or valve guides are in need of
attention. Make sure oil leaks are not respon-
sible before deciding that the rings and
guides are bad. Refer to Section 2 and per-
form a cylinder compression check to deter-
mine for certain the nature and extent of the
work required.

4 If the engine is making obvious knock-
ing or rumbling noises, the connecting rod
and/or main bearings are probably at fault.

5 Loss of power, rough running, exces-
sive valve train noise and high fuel consump-
tion rates may also point to the need for an
overhaul, especially if they are all present at
the same time. If a complete tune-up does
not remedy the situation, major mechanical
work is the only solution.

6  An engine overhaul generally involves
restoring the internal parts to the specifica-
tions of a new engine. During an overhaul the
piston rings are replaced and the cylinder
walls are bored and/or honed. If a rebore is
done, then new pistons are also required.
The crankshaft and connecting rods are
replaced as a complete assembly if prob-
lems are found with any of them. Generally
the valves are serviced as well, since they
are usually in less than perfect condition at
this point. While the engine is being over-
hauled, other components such as the car-
buretor (if equipped) and starter motor can

6.1 Location of the crankcase oil drain plug on early models

be rebuilt also. The end result should be a
like-new engine that will give as many trou-
ble-free miles as the original.

7  Before beginning the engine overhaul,
read through all of the related procedures to
familiarize yourself with the scope and
requirements of the. job. Overhauling an
engine is not all that difficult, but it is time
consuming. Plan on the motorcycle being
tied up for a minimum of two weeks. Check
on the availability of parts and make sure
that any necessary special tools, equipment
and supplies are obtained in advance.

8 Most work can be done with typical
shop hand tools, although a number of preci-
sion measuring tools are required for
inspecting parts to determine if they must be
replaced. Often a dealer service department
or motorcycle repair shop will handle the
inspection of parts and offer advice concern-
ing reconditioning and replacement. As a
general rule, time is the primary cost of an
overhaul so it doesn’t pay to install worn or
substandard parts.

9 As afinal note, to ensure maximum life
and minimum trouble from a rebuilt engine,
everything must be assembled with care in a
spotlessly clean environment.

Note: These engines use a number of
O-rings, some of them very close to each
other in size. Make sure O-rings are labeled
when you buy them, or else have the parts
supplier label them for you. Don’t remove the
labels until you’re ready to install the O-rings.

installation should be done with

the aid of at least one strong
assistant, though two are preferable, to
avoid damage or personal injury that
could occur if the engine is dropped. A

Warning: The engine is VERY
A heavy. Engine removal and

hydraulic floor jack should be used to

support and lower the engine if possible

(they can be rented at low cost).

HAYNES

m essential for engine removal,
such as the starter motoror -

alternator rotor, bear in mind that

although these do not weigh much by .

themselves, they add to the weight of the

engine, and anything that can be

removed to reduce the overall welght isa
bonus.

Where options are given for
removal of components not

Removal

1 Prop the motorcycle securely uprlght S0
it can’t be knocked over while you're loosen-
ing tight fasteners. Turn the fuel tank valve to
the Off position. Disconnect the battery (neg-
ative cabile first). Drain the oil from the oil tank
and primary chaincase (see Chapter 1). If
you’re working on an early model, remove the
crankcase drain plug as well as the oil tank
drain plug {see illustration).

2  Remove the seat (see Chapter 7).

3  Remove the fuel tank (see Chapter 3).

4  Label and disconnect the spark plug
and ignition coil primary wires. Remove the
ignition coil (see Chapter 4).

5 Remove the battery and battery box
(see Chapter 8).

6 Remove the air cleaner and exhaust
system (see Chapter 3).

7  Remove the oil tank (see Sectlon 19)

8  Disconnect the starter wires.’

9  If the vehicle has a rear drum brake, dis-
connect the brake linkage. If the vehicle has
a rear disc brake, detach the master cylinder
(leaving the brake line connected) and sup-
port it out of the way.

10 Remove the kickstarter
equipped) (see Chapter 2B).

11 If you're working on a 1970 model, dis-
connect the clutch cable at the engine (see
Chapter 2B).

12  If the bike has a mechanical speedome-
ter cable, disconnect it at the sprocket cover

lever (if

6.16 Disconnect the breather pipe from the base of
the circular housing
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6.23a Note how the bracket is bolted to
the head - early model shown

on the right-hand side of the engine.

13 Remove the sprocket cover from the
right-hand side of the engine (on later mod-
els, remove the right footpeg and brake
pedal at the same time). Remove the drive
chain or belt (see Chapter 5).

14- On early models, remove the right foot-
peg and brake pedal.

15 i the motorcyclie has a mechanical
tachometer, disconnect the drive cable (see
Chapter 8).

16 On early models, disconnect the
breather pipe union from the timing cover
(see illustration).

17 Disconnect the wire from the oil pres-
sure switch (at the base of the timing cover
on early models and on the filter housing on
later models).

18 Remove the carburetor and intake man-
ifold (see Chapter 3).

19 Remove the left footpeg. On 1970
through 1974 models remove the brake
pedal. On 1975 and later models, remove the
shift lever.

20 Remove the primary chaincase (see
Chapter 2B).

21 On 1970 through early 1984 modeis,
remove the generator (see Chapter 8).

22 Remove the following from the upper
engine steady bracket:

a) Horn (1970 through1992)

b). -Main key switch

¢} -Choke cable
23 Note the positions of the washers and
ground connections and remove the steady
bracket (see illustrations).
24" Disconnect the ignition module wiring
harriess and free it from any cable ties (see
Chapter 4 if necessary).
25 On late 1984 and later models, discon-
nect the alternator wires (see Chapter 8 if
necessary).
26 Support the engine. Note the positions
of any washers and ground wires and
remove the lower front engine mount (see
illustration). Place the bolts back in their
holes so they won’t be mixed up.

6.23b Note the arrangement of the
washers at the frame connections -
early model shown

27 Unbolt the rear engine mount from the
frame (see illustration).

28 Make sure no wires or hoses are still
attached to the engine.

29 With the help of at least one assistant,
slowly and carefully guide the engine out the
left side (1970 through 1985 models) or the
right side (1986 and later models). It’s a good
idea to have a third person hold the frame
steady as the engine is removed. Tilt the
engine as necessary to ease removal, but be
careful to control it so it doesn’t tip all the
way over.

Caution: Don’t lay an Evolution engine
down on the primary side or the clutch
cable adjusting screw or cable fitting will
be damaged.

Installation

30 Installation is the reverse of removal.
Note the following points:

a) Don’t tighten any of the engine mount-
ing bolts until they all have been
installed.

b) Use new gaskets at all exhaust pipe
connections.

¢} Tighten the engine mounting bolts to
the torque listed in this Chapter’s Spec-
ifications.

6.26 Bolt up the front...

d) Adjust the drive chain or belt, throttle
cables and clutch cable following the
procedures in Chapter 1.

e} Fill the oil tank and check the engine oil
level (see Chapter 1).

7 jEngme dlsassembiy and
. _reassembly - -general
; lnformatlon o

1 Before disassembling the engine, clean
the exterior with a degreaser and rinse it with
water. A clean engine will make the job eas-
ier and prevent the possibility of getting dirt
into the internal areas of the engine.

2 In addition to the precision measuring
tools mentioned earlier, you will need a
torque wrench, a valve spring compressor,
oil gallery brushes, a piston ring removal and
installation tool, a piston ring compressor.
Some new, clean engine oil of the correct -
grade and type, some engine assembly lube
(or moly-based grease) and a tube of RTV
(silicone) sealant will also be required.

3  An engine support stand made from
short lengths of 2 x 4’s bolted together will
facilitate the disassembly and reassembly

6.27 ... and the rear
engine mount
(early model shown)
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9.1 Note the rubber seal inside
the union nut

procedures. The perimeter of the mount
should be just big enough to accommodate
the engine crankcase. If you have an auto-
motive-type engine stand, an adapter plate
can be made from a piece of plate, some
angle iron and some nuts and bolts.

4 When disassembling the engine, keep
“mated” parts together (including gears,
cylinders, pistons, etc. that have been in
contact with each other during engine opera-
tion). These “mated” parts must be reused.or
replaced as an assembly.

5  Engine/transmission disassembly should
be done in the following general order with
reference to the appropriate Sections.

Remove the valve covers

Remove the breather

Remove the rocker arms, pushrods and
lifters '

Remove the cylinder heads

Remove the cylinders

Remove the pistons

Remove the camshafts

Remove the oil pump

Remove the primary drive housing (see
Chapter 2B) :

Remove the altemator rotor/stator coils
and starter jackshaft (see Chapter 8)

Separate the crankcase halves

Remove the balancer chain and shafts

Remove the crankshaft and connecting
rods )

Remove the shift drum/forks

6  Reassembly is accomplished by revers-
ing the general disassembly sequence.

1 - Various procedures in this manual
require placing one of the pistons at TDC on
its compression stroke.

2  Remove the spark plugs (see Chap-
ter 1).

3  Rotate the crankshaft as follows: With.

9.2 External oil lines (Shovelhead engine)
have a rubber seal under the union nut

the primary cover installed, support the bike
with the rear wheel off the ground. Place the
transmission in fourth or fifth gear and turn
the rear wheel in the forward direction.

4  Slip a screwdriver into the removal slot
of the spring cap retainer on the intake
pushrod (this is the pushrod closest to the
center of the engine, on either front or rear
cylinder). Push down on the screwdriver and
pry outward to remove the spring cap
retainer (see Section 10).

5  Lift the lower pushrod cover to expose
the intake lifter. Place a finger on the lifter so
you can feel it rise and fall, then rotate the
crankshaft as described above. Let the intake
lifter rise, then fall, indicating that the intake
valve has closed, which means the piston has
traveled downward on the intake stroke.

6  Place a finger over the spark plug hole
and turn the engine as described above. This
will cause air pressure to build up against your
finger as the piston rises on the compression
stroke. Keep turning until the pressure stops
building, then look into the spark piug hole
with ‘a flashlight. Turn the engine back and
forth slightly while watching the top of the pis-
ton, which-will go up and down slightly. Cen-
ter the piston at the top of its stroke.

1 Unscrew the fittings and remove the oil
lines, taking care not to damage them (see
illustration). ’

2 Install new rubber seals on the oil lines
(see illustration).

Caution: Be sure the seals seat correctly,
or oil flow to the cylinder heads may be
cut off.

3  Position the oil lines and tighten the fit-
ting nuts securely, but don’t overtighten
them and strip the threads.

4 Run the engine and check for leaks.

10.4. After the bolts are removed, detach
the rocker boxes (if they’re stuck,
dislodge them with a soft-faced hammer)

Removal

Shovelhead engine

Note: The rear cylinder rocker box must be
removed together with the cylinder head if
the engine is still in the motorcycle.

1 Support the bike securely upright.

2 Remove the external oil lines (see Sec-
tion 9).

3  Mark the rocker boxes for front or rear
cylinder. Make sure the valves for the cylin-
der you’re working on are closed (the cylin-
der is at TDC on the compression stroke)
(see Section 8).

4  Loosen the rocker box bolts evenly, 1/4-
turn at a time, until all seven are loose. Lift
the rocker box off the head (see illustra-
tion).

5  Mark the pushrods for location {front or
rear cylinder, intake or exhaust). Lift them out
of their tubes, then remove the pushrod tubes
as complete assemblies (see illustration).

6  To free the lifters, remove the single hex
bolt securing the guide block and remove it.
The guide block on 1970 through 1976 mod-
els is a press fit, as well as being bolted, so
you’ll need a small puller (Harley part no.
HD 95724-57 or equivalent). The puller jaws
need to engage the slots in the outside of the
guide block.

7  Loosen the four cylinder head bolts in a
criss-cross pattern, 1/8 turn at a time, until
they’re all loose, then unscrew them all the
way and lift off the head (see ilustration). If
the cylinder head won’t come off, tap it gen-
tly with a soft face hammer. Don't pry it off,
or fins will be broken. There’s no need to
mark the heads, since they won’t fit on the
wrong cylinder.

Evolution engine (1986 through
1990)
8 On 1986 through 1990 models, the
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10.5a Mark the pushrods during removal

- they must be installed in their
original locations

pushrod tubes are collapsible and are
removed before the rocker boxes or heads.
Push down on the front pushrod tube spring
retainer, then remove the keeper and pull the
upper tube out of the recess in the underside
of the cylinder head (it’s a good idea to start
with the front head).

9  Repeat the procedure for the remaining
pushrod tube.

10 To free the lifters, remove the single hex
bolt securing the guide block and remove it.

All Evolution engines ,

11 On all Evolution models, remove the
Allen screws and washers from the upper
rocker arm cover, then detach the cover (see
illustration). If the cover is stuck, tap it gen-
tly with a soft-face hammer to break the gas-
ket seal.

12 Remove the middle rocker arm cover
{see illustration). Remove and discard all
rocker cover gaskets and use new ones dur-
ing assembly.

10.12 ... then lift off the middle rocker arm cover and

gasket (arrow)

10.5b Remove the pushrod tubes
as an assembly

13 Place the cylinder you’re working on at
TDC compression (see Section 8).

14 Remove the large bolts retaining the
lower rocker arm cover (see illustration).

1986 through 1990 Evolution
engines

15 On 1986 through 1990 models, carefully
tap the rocker arm shafts out of the lower
rocker arm cover from the left side, then lift
out the rocker arms and remove the
pushrods and tubes. Be sure to mark all
parts so they aren’t mixed up.

All Evolution engines

16 On all Evolution models, remove the
lower rocker arm cover-to-cylinder head
bolts. There are two Allen bolts and three hex
bolts.

17 = Detach the lower rocker arm cover and
gaskets. Discard the gaskets and use new
ones during reassembly.

10.14 Remove the large boits {arrows) {the two on the right

10.7 DO NOT pry the cylinder head off the
barrel - damage could result

10.11 Remove the four Alien screws and
detach the upper rocker cover
{Evolution engine} . . .

retain the rocker shafts), then, with the valves closed, drive out
the shafts from the left side to free the rocker arms
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1 3
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FRONT CYLINDER

REAR CYLINDER

2534-22-10.18 HAYNES

10.18 Cylinder head bolt
tightening/loosening sequence
(Evolution engine)

18 Loosen the cylinder head bolts in the
specified sequence, 1/8 turn at a time, until
they’re all loose (see illustration). Remove
the boilts and any washers installed under
them (on 1988 and later models, washers
aren’t used).

19 Carefully lift off the cylinder head, then
remove the gasket and the O-rings around
the dowel sleeves (see illustration). Discard
the gasket and O-rings and use new one
during installation.

1991 and later Evolution engines

20 Lift the pushrods and tubes out of the
crankcase and label them (front or rear cylin-
der, intake or exhaust).

21 On 1991 and later models, the rocker
shafts can be removed from the lower rocker
cover at this stage. Tap them out from the
left side, then lift out the rocker arms.

22 To free the lifters on 1991 and later
models, remove the triangular cover at the
center of the pushrod bores and pull out the

10.19 On Evolution engines, place the
0-rings (arrows) over the dowels, then
install the head gasket and make
sure it’s aligned correctly

tappet retaining pin, using pliers if necessary.
Lift the lifters out of their bores and mark
them so they don’t get mixed up.

Inspection

Pushrods

23 Check the ends of the pushrods where
they ride in the tappets and the rocker arms
(see illustration). Check for distortion by
rolling them on a flat surface such as a pane
of glass. If wear or distortion is evident, new
pushrods should be installed.

Rocker arms

24 To disassemble a rocker box on Shov-
elhead engines, unscrew the rocker arm
shaft end caps found on the right-hand side
of each rocker box (see illustrations).

25 Check the rocker arm bushings and the
shafts for evidence of excessive wear and
damage (see illustrations).

26 Measure the outside diameter of the
shaft (where it rides in the bushings) and the
inside diameter of the rocker arm bushings.
Subtract the diameter from the bushing
diameter to obtain the clearance. If it’s
excessive, install new parts or have the
bushings in the rocker arm(s} replaced by a

10.24b ... unscrew the acorn nut from
the other end

10.25a Check the rocker arm bushings,
pushrod recesses and valve stem pads
for wear and damage (arrows)

10.23 Check the pushrod ends for wear
and make sure the oil holes (Evolution
engine) are clear

10.24a On Shovelhead engines, remove
the rocker arm shaftend cap and ...

dealer service department or other qualified
shop.

27 Check each rocker arm where it.con-
tacts the pushrod and valve stem. If cracks,
scuffing or breakthrough in the case hard-
ened surface are evident, install a new rocker
arm.

Lifters

28 Make sure the rollers on the lifters turn
freely, with no play on their pins (see illus-
tration). If you find either problem, replace

10.25b Check the rocker shafts for wear
on the friction surfaces - the Evolution
engine shafts have a cutout (arrow) for
the bolt to pass through
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10.28 Check the lifters and guides
carefully for wear - install a new O-ring
{arrow) on each guide

the lifter.

29 Measure the diameter of the lifters and
lifter bores, using a micrometer and bore
gauge. Calculate the difference and compare
it to the value listed in this Chapter’s Specifi-
cations. If it's beyond the specified range,
replace the lifters or the crankcase,
whichever is worn.

30 Check the iifters for worn pushrod
sockets. Make sure the plunger inside the
lifter is fully in contact with the lifter C-clip.
Operate the plunger inside the lifter and
make sure it moves freely. Replace the lifter
if problems are found.

31 Piace the lifters in clean engine oil and
keep them in a covered container until
they’re reinstalled.

Installation

Shovelhead engine

32 Turn the adjustment screw assembly
into the tappet body.

33 Install a new O-ring on the tappet guide
and coat it with grease. Carefully push the
lifter into the guide from below. Coat the lifter
with fresh engine oil; be sure to apply plenty
of oil to the roller needles.

34 Hold the lifter as high as possible in the
lifter guide and position the assembly over

10.40a Reassemble the pushrod tubes
using new seals

the gearcase. Turn the lifter guide so the
mounting hole is aligned with the hole in the
case, then turn the lifter so its roller is cor-
rectly aligned with the cam.

Caution: If the lifter roller isn’t correctly
aligned (crosswise to the camshafi}
serious engine damage could occur.

35 Carefully press the lifter guide assembly
into the crankcase. The guides are made of
aluminum, so care must be taken not to
damage them.

36 install the guide retaining bolts and
tighten them securely. On some earlier mod-
els, the rear bolt is also used to secure the
starter motor retaining strap. On these mod-
els, the bolt can’t be installed until the starter
motor is installed.

37 Check the lifters for freedom of move-
ment in the guide.

38 Place a new head gasket on top of each
cylinder, without any sealant. Be sure the oil
return holes in the gasket line up with the
drain holes in the head.

39 Rotate the crankshaft until the lifters are
at their lowest position.

40 Install the pushrod tubes in their bores,
referring to the labels made during removal
{see illustrations). Use new seals on the
tubes.

41 Carefully set the cylinder head in posi-

10.4G¢ Be sure the pushrods engage in
the lifters

10.49 Make sure the O-ring for each
pushrod tube (arrow) is in place

each lifter housing

tion over the oil lines and the pushrod
assemblies.

42 Install the cylinder head mounting bolts
finger-tight.

43 Install the pushrods in their original
locations, referring to the labels made during
removal.

44 I the other cylinder head was removed,
install it following the same procedure.

45 Attach the intake manifold to the cylin-
der heads (see Chapter 3).

46 Tighten the head bolts in three stages,
in a criss-cross pattern, to the torque listed
in this Chapter’s Specifications.

47 Coat the rocker shafts with clean
engine oil and install new O-rings on the right
end, behind the acorn nuts. Install the rocker
components in their original locations.

48 Rotate the crankshaft until both valves
in the head being assembled are closed (tap-
pets on camshaft base circles). This will pre-
vent stress on the rocker box casting as it’s
bolted down.

49 Place new O-rings in each of the .
pushrod tube recesses (see illustration).

50 Place a new rocker box gasket on top
of the head without sealant. Carefully install
the rocker box on the cylinder head (see
ilustration). Be sure the pushrods engage

10.50 Instalt the rocker box when the
lifters are on the camshaft base circles,
not the lobes (valve closed position)
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10.62 Clean and lubricate the threads
and the underside of each head bolt
(arrows) before installation

correctly with the ends of the rocker arms.
51 Tighten the rocker box retaining bolts in
a criss-cross pattern, in three stages, to the
torque listed in this Chapter’'s Specifications.
The valves must be closed as this is done.
52 Reinstall the external oil lines (see Sec-
tion 9).

53 Adjust the lifters (see Chapter 1).

Evolution engine
Note: Before beginning this procedure, clean
the cylinder head bolt threads, then lubricate
them with a small amount of clean engine oil
and thread the bolts onto the studs to maker
sure they don'’t bind.

1986 through 1990 Evolution engine

54 Install a new O-ring on the tappet guide
and coat it with grease. Carefully push the
lifter into the guide from below. Coat the lifter
with fresh engine oil; be sure to apply plenty
of oil to the rolier needles.

55 Hold the lifter as high as possible in the
lifter guide and position the assembly over
the gearcase. Turn the lifter guide so the
mounting hole is aligned with the hole in the
case, then turn the lifter so its roller is cor-
rectly aligned with the cam.

Caution: If the lifter roller isn’t correctly
aligned (crosswise to the camshatft)
serious engine damage could occur.

56 Carefully press the lifter guide assembly
into the crankcase. The guides are made of
aluminum, so care must be taken not to
damage them.

57 Install the guide retaining bolts and
tighten them securely.

58 Check the lifters for freedom of move-
ment in the guide.

59 Rotate the crankshaft until the lifters are
at their lowest position.

All Evolution engines

60 Install new O-rings over the dowel
sleeves, then position the new head gasket
on the cylinder barrel. No sealant is required
on the head gaskets.

61 Make sure the bolt holes in the head are
clean, then carefully lower it onto the cylinder

10.66 After the head bolts are all at the

specified torque, make a mark on each

bolt head flange and extend it onto the
head (arrow)

- the dowel sleeves must enter the holes and
align the head.

62 Lubricate the threads and the underside
of each bolt head with a small amount of
engine oil (see illustration).

63 Slip the washers (if used) over the
studs, then install the bolts finger-tight.

Caution: The procedure for tightening
the cylinder head bolts is extremely
critical to prevent gasket leaks, stud
failure and cylinder or head distortion.

64 Refer to the tightening sequence (see
illustration 10.18) and tighten the bolts to
the initial torque listed in this Chapter’s
Specifications.

65 Go through the tightening sequence
again, this time tightening the bolts to the
second torque setting listed in this Chapter’s
Specifications.

66 Mark each bolt and the cylinder head
with a felt-tip pen (see illustration).

67 Turn each bolt, in the specified
sequence, an additional 1/4-turn (see illus-
tration).

1986 through 1990 Evolution
engines

68 Install new rocker cover gaskets with
the sealant beads facing UP.

69 Install new seals and reassemble the
pushrod tubes, then slip the pushrods into
the tubes and install them in their original
locations. Make sure they’re seated in the
lifters.

Caution: The pushrods are color coded to
ensure correct installation. Don’t turn the
pushrods end-for-end; they must be
mated with the rocker arm or lifter just
like they were originally.

If the valves and seats were reconditioned,
or if valve train components were replaced
with new ones, the pushrod length require-
ments very likely will change. Since a special
gauge is required to determine the correct
length pushrod(s) to use, have a Harley-
Davidson dealer service department select

10.67 Turn each head bolt an additional
90-degrees (1/4-turn) in an uninterrupted
motion - this must be done exactly as
described to prevent head gasket leaks

the parts for you.

70 Make sure the tappets for the cylinder
being assembled are on the cam lobe base
circles, not the lobes (turn the crankshaft if
necessary to reposition them). Note: If you're
working on an early 1986 model, install the
lower rocker arm cover now, but don’t
tighten the bolts completely (just snug them
down). Don’t install the two large bolts that
retain the rocker arm shafts. Insert a 14-inch-
long piece of 0.050 to 0.060 inch wire
through the hollow pushrod and into the tap-
pet. Depress the check valve in the tappet by
pushing down on the wire, then push down
on the pushrod to bleed down the tappet.
Hold the pushrod down, pull out the wire and
install the rocker arm and shaft. Repeat the
procedure for the other valve and remaining
cylinder. Tighten the lower rocker arm cover
bolts to the torque listed in this Chapter’s
Specifications.

1991 and later Evolution engines

71 Before installing the tappets rotate the
engine so that the cam followers are on heir
base circle (as viewed from the tappet bore).
Liberally oil each tappet and insert so that its
flats face the front and rear of the engine.

72 Insert the retaining pins, followed by a
new O-ring and install the triangular plate.
Instali the washer and screw and tighten to
the specified torque.

73 Install a new seal over the top of the
pushrod tube and slide it down the tube
together with the retaining plate. Fit a new O-
ring on top of the tube and insert the tube
into its location in the cylinder head under-
side. Maneuver the bottom of the tube into
position and secure with the retaining plate
(fit over the pin in the casing); tighten its
screw to the specified torque. Install the
pushrods in their original bores and the origi-
nal way up.

All Evolution engines

74 Lubricate the rocker arm faces with
moly-base grease, assemble the rocker arms



Engine 2Ae15

and shafts in the lower rocker arm cover and
slip all the bolts through the holes. The
cutouts in the shafts must be positioned so
the bolts will pass through the cover and the
cutouts to retain the shafts.

75 Position the lower rocker arm cover on
the head and thread all the bolts into place
finger-tight. Make sure the pushrods are
engaged in the rocker arm sockets.

76 Tighten the bolts in 1/4-turn increments,
following a criss-cross pattern, to the speci-
fied torque. This will allow the tappets to
bleed down slowly.

77 Make sure the pushrods spin freely.

Caution: To avoid pushrod and rocker
arm damage, do not operate the starter
or turn the engine over by hand until both
pushrods can be turned with your fingers.
78 Position new gaskets in the lower
rocker arm cover, then install the middie
rocker arm cover and a new gasket. On
1991-on models check the condition of the
rubber umbrella valve in the middle rocker
cover and renew it if it shows signs of deteri-
oration. The valve is part of the crankcase
breather system, and vents vapors passed
up through the pushrod tubes into the intake
system, via hollow bolts which mount the air
cleaner to each cylinder.

79 Install the upper rocker arm cover and
screws. Tighten the screws after making sure
the middle rocker arm cover is positioned
evenly on all sides.

11 Valves/valve seats/valve
_guides - servicing -

HH#

1 Because of the complex nature of this
job and the special tools and equipment
required, servicing of the valves, the valve
seats and the valve guides (commonly known
as a valve job) is best left to a professional.

2 The home mechanic can, however,
remove and disassemble the head, do the
initial cleaning and inspection, then reassem-
ble and deliver the head to a dealer service
department or properly equipped motorcycle
repair shop for the actual valve servicing.
Refer to Section 12 for those procedures.

3 The dealer service department will
remove the valves and springs, recondition
or replace the valves and valve seats,
replace the valve guides, check and replace
the valve springs, spring retainers and keep-
ers (as necessary), replace the valve seals
with new ones and reassemble the valve
components.

4 After the valve job has been performed,
the head will be in like-new condition. When
the head is returned, be sure to clean it again
very thoroughly before installation on the
engine to remove any metal particles or
abrasive grit that may still be present from
the valve service operations. Use com-
pressed air, if available, to blow out all the
holes and passages.

12.7a Compress the springs with a valve
spring compressor, then remove the
keepers (arrows) with a magnet or
needie-nose pliers

12 Cylinder head and valves -
-disassembly, inspection.
and reassembly

N

4

1 As mentioned in the previous Section,
valve servicing and valve guide replacement
should be left to a dealer service department
or motorcycle repair shop. However, disas-
sembly, cleaning and inspection of the
valves and related components can be done
(if the necessary special tools are available)
by the home mechanic. This way no expense
is incurred if the inspection reveals that ser-
vice work is not required at this time.

2  To properly disassemble the valve com-
ponents without the risk of damaging them, a
valve spring compressor is absolutely neces-
sary. This special tool can usually be rented,
but if it's not available, have a dealer service
department or motorcycle repair shop han-
dle the entire process of disassembly,
inspection, service or repair (if required) and
reassembly of the valves.

Disassembly

3 Remove the cylinder head from the
engine (see Section 10).

4  Before the valves are removed, scrape
away any traces of gasket material from the
head gasket sealing surface. Work slowly
and do not nick or gouge the soft aluminum
of the head. Gasket removing solvents,
which work very well, are available at most
motorcycle shops and auto parts stores.

5  Carefully scrape ali carbon deposits out
of the combustion chamber area. A hand
held wire brush or a piece of fine emery cloth
can be used once the majority of deposits
have been scraped away. Do not use a wire
brush mounted in a drill motor, or one with
extremely stiff bristles, as the head material
is soft and may be eroded away or scratched
by the wire brush.

6  Before proceeding, arrange to label and
store the valves along with their related com-

Deburr

Keeper
Groove

2534-2A-12.7b HAYNES

12.7b If the valve binds in the guide,
deburr the area above the keeper groove

ponents so they can be kept separate and
reinstalled in the same valve guides they are
removed from (again, plastic bags work well
for this).

7  Compress the valve spring on the first
valve with a spring compressor, then remove
the keepers and the retainer from the valve
assembly (see illustration). Do not com-
press the springs any more than is absolutely
necessary. Garefully release the valve spring
compressor and remove the springs and the
vaive from the head. If the valve binds in the
guide (won’t pull through), push it back into
the head and deburr the area around the
keeper groove with a very fine file or whet-
stone (see illustration).

8  Repeat the procedure for the remaining
valves. Remember to keep the parts for each
valve together so they can be reinstalled in
the same location.

9  Once the valves have been removed
and labeled, pull off the valve stem seals with
pliers and discard them (the old seals should
never be reused), then remove the spring
seats.

10 Next, clean the cylinder head with sol-
vent and dry it thoroughly. Compressed air
will speed the drying process and ensure
that all holes and recessed areas are clean.
11 Clean all of the valve springs, keepers,
retainers and spring seats with solvent and
dry them thoroughly. Do the parts from one
valve at a time so that no mixing of parts
between valves occurs.

12 Scrape off any deposits that may have
formed on the valve, then use a motorized
wire brush to remove deposits from the valve
heads and stems. Again, make sure the
valves do not get mixed up.

Inspection

D] Refer to Tools and Worksh_op
Tips in the Reference section
m for details of how to read a

micrometer and dial gauges.
13 Inspect the head very carefully for
cracks and other damage. If cracks are
found, a new head will be required.
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12.14 Lay a precision straightedge across the cylinder head and
try to slide a feeler gauge of the specified thickness (equal

to the maximum allowable warpage) under it

12.15a Check the valve seats (arrows) in each head - look for
pits, cracks and burned areas

12.15b Measuring the valve seat width

14 Using a precision straightedge and a
feeler gauge, check the head gasket mating
surface for warpage. Lay the straightedge
lengthwise, across the head and diagonally
(corner-to-corner), intersecting the head bolt
holes. Try to slip a feeler gauge of the same
thickness as the warpage limit listed in this
Chapter’s Specifications under it, on either
side of the combustion chamber {see illus-
tration). If the feeler gauge can be inserted
between the head and the straightedge, the
head is warped and must either be machined
or, if warpage is excessive, replaced with a
new one.

15 Examine the valve seats {see illustra-
tion). If they are pitted, cracked or burned,
the head will require valve service that is
beyond the scope of the home mechanic.
Measure the valve seat width and compare it
to this Chapter’s Specifications {see illustra-
tion). If it is not within the specified range, or
if it varies around its circumference, valve
service work is required.

16 Clean the valve guides to remove any
carbon buildup, then measure the inside
diameters of the guides {at both ends and
the center of the guide) with a small hole

12.16a Measure the valve guide with a
small hole gauge.. ..

gauge and a 0-to-1-inch micrometer (see
illustrations). If the guides exceed the maxi-
mum value given in the Chapter’s Specifica-
tions, they must be replaced. The guides are
measured at the ends and at the center to
determine if they are worn in a bell-mouth

12.16b ... then measure the gauge
with a micrometer

pattern (more wear at the ends). If they are,
guide replacement is an absolute must.

17 Carefully inspect each valve face for
cracks, pits and burned spots (see illustra-
tion). Check the valve stem and the keeper
groove area for cracks {see illustration).

12.17a Check the valve face and margin
for wear and cracks

12.17b Look for wear on the end of the
valve stem and make sure the keeper
groove isn’t distorted in any way
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12.18 Measure the valve stem diameter
with a micrometer

Rotate the valve and check for any obvious
indication that it is bent. Check the end of
the stem for pitting and excessive wear. The
presence of any of the above conditions indi-
cates the need for valve servicing.

18 Measure the valve stem diameter and
replace if it exceeds the minimum value
listed in this Chapter’s Specifications (see
illustration). Also check the valve stem for
bending. Set the valve in a V-block with a
dial indicator touching the middie of the
stem. Rotate the valve and note the reading
on the gauge. If the stem runout exceeds the
value listed in this Chapter’s Specifications,
replace the valve.

19 Check the end of each valve spring for
wear and pitting. Measure the free length
(see illustration) and compare it to this
Chapter’s Specifications. Any springs that
are shorter than specified have sagged and
should not be reused. Stand the spring on a
flat surface and check it for squareness (see
illustration).

20 Check the spring retainers and keepers
for obvious wear and cracks. Any guestion-
able parts should not be reused, as exten-
sive damage will occur in the event of failure
during engine operation.

21 If the inspection indicates that no ser-

12.24a Rotate the lapping tool or hose
back-and-forth between the palms of
your hands

12.19a Measure the free length of the
valve springs

vice work is required, the valve components
can be reinstalled in the head.

Reassembly

22 Before installing the valves in the head,
they should be lapped (1970 through 2002
models only) to ensure a positive seal
between the valves and seats. The valves
on 2003 models should not be lapped, as
this will remove the interference fit (45-
degree valve seat and 46-degree valve face
angles). This procedure requires fine valve
lapping compound (available at auto parts
stores) and a valve lapping tool. If a lapping
tool is not available, a piece of rubber or
plastic hose can be slipped over the valve
stem (after the valve has been installed in the
guide) and used to turn the valve.

23 Apply a small amount of fine lapping
compound to the valve face (see illustra-
tion), then slip the valve into the guide. Note:
Make sure the valve is installed in the correct
guide and be careful not to get any lapping
compound on the valve stem.

24 Attach the lapping tool (or hose) to the
valve and rotate the tool between the palms
of your hands (see illustration). Use a back-
and-forth motion rather than a circular
motion. Lift the valve off the seat and turn it

12.24b Lift the tool and valve periodically
to redistribute the lapping compound on
the valve face and seat

12.19b Check the valve springs
for squareness

12.23 Apply the lapping compound very
sparingly, in small dabs, to the valve
face only (do not lap the valves
on 2003 models)

at regular intervals to distribute the lapping
compound properly (see illustration). Con-
tinue the lapping procedure until the valve
face and seat contact area is of uniform
width and unbroken around the entire cir-
cumference of the valve face and seat (see
illustrations).

12.24c After lapping, the valve face
should exhibit a uniform, unbroken
contact pattern (arrow). . .
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12.24d .. .and the seat should be the
specified width (arrow) with a smooth,
unbroken appearance

25 Carefully remove the valve from the
guide and wipe off all traces of lapping com-
pound. Use solvent to clean the valve and
wipe the seat area thoroughly with a solvent
soaked cloth. Repeat the procedure for the
remaining valves.

26 Lay the spring seats in place in the
cylinder head, then install new valve stem
seals on each of the guides. Use an appro-
priate size deep socket to push the seals into
place until they are properly seated. Don’t
twist or cock them, or they will not seal prop-
erly against the valve stems. Also, don’t
remove them again or they will be damaged.
27 Coat the valve stems with assembly
lube or moly-based grease, then install one
of them into its guide. Next, install the spring
seats, springs and retainers, compress the
springs and install the keepers. When com-
pressing the springs with the valve spring
compressor, depress them only as far as is
absolutely necessary to slip the keepers into
place. Apply a small amount of grease to the
keepers (see iilustration) to help hold them
in place as the pressure is released from the
springs. Make certain that the keepers are

13.3 Carefully lift off the cylinder (after

removing the base nuts on Shovelhead

engines) - don’t let the piston strike
the crankcase

12.27 A small dab of grease will help hold
the keepers in place on the valve spring
while the valve is released

securely locked in their retaining grooves.

28 Support the cylinder head on blocks so
the valves can’t contact the workbench top,
then very gently tap each of the valve stems
with a soft-faced hammer. This will help seat
the keepers in their grooves.

29 Once all of the valves have been
installed in the head, check for proper valve
sealing by pouring a small amount of solvent
into each of the valve ports. If the solvent
leaks past the valve(s) into the combustion
chamber area, disassemble the valve(s) and
repeat the lapping procedure, then reinstall
the valve(s) and repeat the check. Repeat the
procedure until a satisfactory seal is
obtained.

13 ‘Cyliﬁnders-:removal, o
~ inspection and installation

o

Removal

1 Before you start, obtain four six-inch
lengths of 1/2-inch inside diameter tubing for
each cylinder. You’ll need these to slip over
the studs.

i

13.5a Accurate bore measurements on
2001 and later models require a set of
torque plates to clamp the cylinder
(this is the JIMS tool)

2  Foliowing the procedure given in Sec-
tion 10, remove the cylinder head and
pushrods (the lifters don’t have to be
removed). Make sure the crankshaft is posi-
tioned at Top Dead Center (TDC) for the
cylinder you’re working on (see Section 8).

3 If you’re working on a Shovelhead
engine, remove the four cylinder base nuts.
On all models, lift the cylinder straight up just
until you can stuff clean shop towels around
the piston, in the space between the cylinder
and crankcase (see illustration). If the cylin-
der is stuck, tap around its perimeter with a
soft-faced hammer. Don’t attempt to pry
between the cylinder and the crankcase, as
you will ruin the sealing surfaces.

4 Lift the cylinder straight off the studs.
Remove the cylinder base gasket.

Inspection

Caution: Don’t attempt to separate the
liner from the cylinder.

5  Check the cylinder walls carefully for
scratches and score marks.

Note: On 20071 and later models, Harley-
Davidson recommends using torque plates
to compensate for cylinder distortion when
measuring the bore. These are heavy metal
plates that are attached to the top and bot-
tom of the cylinder by studs that go through
the cylinder stud passages. JIMS tools also
supplies an equivalent tool (see illustra-
tions). /f you don’t have these or the equiva-
lent, or the necessary bore gauge, have the
measurements done by a dealer service
department or other qualified shop.

6  Using the appropriate precision measur-
ing tools, check each cylinder’s diameter 1/2-
inch down from the top, halfway down the
ring travel area, and at the bottom of the ring
travel area, parallel to the crankshaft axis (see
illustrations). Next, measure each cylinder’s
diameter at the same three locations across
the crankshaft axis. Compare the results to
this Chapter’s Specifications. If the cylinder
walls are tapered, out-of-round, worn beyond
the specified limits, or badly scuffed or
scored, have them rebored and honed by a
dealer service department or a motorcycie

13.5b Lay one plate over the top
of the cylinder. ..
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13.5¢ ... and attach the other piate and
mounting base with the bolts, then
tighten the nuts

repair shop. If a rebore is done, oversize pis-
tons and rings will be required as weil. Over-
size pistons are listed in this Chapter’'s Speci-
fications. Remove the torque plates after tak-
ing the measurements.

7  lLay a straightedge across the cylinder
top surface and measure any gap between
the straightedge and surface with a feeler
gauge. Repeat the measurement on the
cylinder bottom gasket surface. If either sur-
face is warped beyond the limit listed in this
Chapter’s Specifications, replace the cylin-
der and piston.

8  if they are in reasonably good condition
and not worn to the outside of the limits, and
if the piston-to-cylinder clearances can be
maintained properly (see Section 14), then
the cylinders do not have to be rebored; hon-
ing is all that is necessary.

9 To perform the honing operation you
will need the proper size flexible hone with
fine stones, or a “bottle brush” type hone,
plenty of light oil or honing oil, some shop
towels and an electric drill motor. Harley-
Davidson recommends a bottle-brush type
hone with 240-grit stones. Hold the cylinder
block in a vise (cushioned with soft jaws or
wood blocks) when performing the honing
operation. Mount the hone in the drili motor,
compress the stones and slip the hone into
the cylinder. Lubricate the cylinder thor-
oughly, turn on the drill and move the hone
up and down in the cylinder at a pace which
will produce a fine crosshatch pattern on the
cylinder wall with the crosshatch lines inter-
secting at a 60-degree angle - the angle is
important to obtain good ring seating. Be
sure to use plenty of lubricant and do not
take off any more material than is absolutely
necessary to produce the desired effect. Do
not withdraw the hone from the cylinder
while it is running. Instead, shut off the drill
and continue moving the hone up and down
in the cylinder until it comes to a complete
stop, then compress the stones and with-
draw the hone. Wipe the oil out of the cylin-
der and repeat the procedure on the remain-
ing cylinder. Remember, do not remove too

13.6a Measure the cylinder bore with
a micrometer

much material from the cylinder wall. If you
do not have the tools, or do not desire to
perform the honing operation, a dealer ser-
vice department or motorcycle repair shop
will generally do it for a reasonable fee.

10 Next, the cylinders must be thoroughly
washed with warm soapy water to remove all
traces of the abrasive grit produced during
the honing operation. Be sure to run a brush
through the bolt holes and flush them with
running water. After rinsing, dry the cylinders
thoroughly and apply a coat of light, rust-
preventative oil to all machined surfaces.

Installation

11 Lubricate the cylinder bore, piston and
rings with plenty of clean engine oil.

12 Install the new cylinder base gasket on
the cylinder.

13 Slowly rotate the crankshaft until the
piston is at top dead center.

14 Attach a piston ring compressor to the
piston and compress the piston rings (see
illustration). A large hose clamp can be
used instead - just make sure it doesn’t
scratch the piston, and don’t tighten it too
much.

15 Install the cylinder over the piston and
carefully fower it down until the piston crown

13.14 A piston ring compressor. ..
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13.6b Measure the cylinder diameter in
two directions, at the top, center and
bottom of travel

fits into the cyiinder liner (see illustration).
Push down on the cylinder, making sure the
piston doesn’t get cocked sideways, until the
bottom of the cylinder liner slides down past
the piston rings. A wood or plastic hammer
handle can be used to gently tap the cylinder
down, but don’t use too much force or the
piston will be damaged.

16 Remove the piston ring compressor or
hose clamp, being careful not to scratch the
piston. Raise the piston enough to remove
the support tool.

17 The remainder of instailation is the
reverse of removal. If you’re working on a
Shovelhead, tighten the cylinder base nuts to
the torque listed in this Chapter’s Specifica-
tions.

14 Pistons - removal,
inspection and installation

I

1 The pistons are attached to the con-
necting rods with piston pins that are a slip
fit in the pistons and rods.

2 Before removing the pistons from the

13.15 ... makes instaliation of the
cylinders much easier
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14.3a Using a sharp scribe, scratch the
cylinder position (front or rear) into the
piston crowns - if there isn’t an arrow
mark pointing to the front, make one

rods, stuff a clean shop towel into each
crankcase hole, around the connecting rod.
This will prevent the circlips from falling into
the crankcase if they are inadvertently
dropped.

Removal

3  Using a sharp scribe, scratch the posi-
tion of each piston (front or rear cylinder) into
its crown. Each piston should also have an
arrow pointing toward the front of the engine
(see illustration). If not, scribe an arrow into
the piston crown before removal. Support
the piston and remove the circlip with nee-
dle-nose pliers or a pointed tool (see illus-
tration). Push the piston pin out with fingers
(see illustration). If the pin won’t come out,
fabricate a piston pin removal tool from
threaded stock (stud), nuts, washers and a
piece of pipe (see illustration).

4 Push the piston pin out from the oppo-
site end to free the piston from the rod. You
may have to deburr the area around the
groove to enable the pin to slide out (use a
triangular file for this procedure). Repeat the
procedure for the other piston.

Inspection

5  Before the inspection process can be
carried out, the pistons must be cleaned and
the old piston rings removed.

6  Using a piston ring installation tool,
carefully remove the rings from the pistons
(see illustration). Do not nick or gouge the
pistons in the process.

7  Scrape all traces of carbon from the
tops of the pistons. A hand-held wire brush
or a piece of fine emery cloth can be used
once most of the deposits have been
scraped away. Do not, under any circum-
stances, use a wire brush mounted in a drill
motor to remove deposits from the pistons;
the piston material is soft and will be eroded
away by the wire brush.

8  Use a piston ring groove cleaning tool
to remove any carbon deposits from the ring
grooves. If a tool is not available, a piece

14.3b Wear eye protection and pry the
circlip out of the groove with a
pointed tool

14.3c Push the piston pin part-way out,
then puil it the rest of the way

Piston
Washer

Washer

Padding
Pipe

Nut

Bolt

A e
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14.6 Remove the piston rings with a ring
removal and installation tool

broken off the old ring will do the job. Be very
careful to remove only the carbon deposits.
Do not remove any metal and do not nick or
gouge the sides of the ring grooves.

9  Once the deposits have been removed,
clean the pistons with solvent and dry them
thoroughly. Make sure the oil return holes
below the oil ring grooves are clear.

10 If the pistons are not damaged or worn
excessively and if the cylinders are not

" 14.3d The piston should come out with hand pressure - if it doesn’t, this tool can be
fabricated from readily available parts

14.11 Check the piston pin bore and the
piston skirt for wear, and make sure the
internal holes are clear

rebored, new pistons will not be necessary.
Normal piston wear appears as even, vertical
wear on the thrust surfaces of the piston and
slight looseness of the top ring in its groove.
New piston rings, on the other hand, shouid
always be used when an engine is rebuilt.

11 Carefully inspect each piston for cracks
around the skirt, at the pin bosses and at the
ring lands (see illustration).
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14.13 Measure the piston ring-to-groove ciearance

with a feeler gauge

14.16 Slip the piston into the rod and try
to rock it back-and-forth to check
for looseness

12 Look for scoring and scuffing on the
thrust faces of the skirt, holes in the piston
crown and burned areas at the edge of the
crown. If the skirt is scored or scuffed, the
engine may have been suffering from over-
heating and/or abnormal combustion, which
caused excessively high operating tempera-
tures. The oit pump should be checked thor-
oughly. A hole in the piston crown, an
extreme to be sure, is an indication that
abnormal combustion (pre-ignition) was
occurring. Burned areas at the edge of the
piston crown are usually evidence of spark
knock (detonation). if any of the above prob-
lems exist, the causes must be corrected or
the damage will occur again.

13 Measure the piston ring-to-groove
clearance by laying a new piston ring in the
ring groove and slipping a feeler gauge in
beside it (see illustration). Check the clear-
ance at three or four locations around the
groove. Be sure to use the correct ring for
each groove; they are different. If the clear-
ance is greater than specified, new pistons
will have to be used when the engine is
reassembled.

14 Check the piston-to-bore clearance by
measuring the bore (see Section 13) and the

14.18 Make sure both piston pin circlips
are securely seated in the piston grooves

piston diameter. Make sure that the pistons
and cylinders are correctly matched. On 1970
through 2002 models, measure the piston
across the skirt on the thrust faces at a 90-
degree angle to the piston pin, about 1/2-inch
(13 mm} up from the bottom of the skirt (see
illustration). On 2003 models, measure at
the two small openings in the piston skirt
(where the bare aluminum is exposed).
These openings are very small, so you’ll
need anvil adapters for the micrometer. Sub-
tract the piston diameter from the bore diam-
eter to obtain the clearance. If it is greater
than specified, the cylinders will have to be
rebored and new oversized pistons and rings
installed. If the appropriate precision mea-
suring tools are not available, the piston-to-
cylinder clearances can be obtained, though
not quite as accurately, using feeler gauge
stock. Feeler gauge stock comes in 12-inch
lengths and various thicknesses and is gen-
erally available at auto parts stores. To check
the clearance, select a piece of feeler gauge
stock equal to the piston-to-cylinder clear-
ance listed in this Chapter’s Specifications.
Slip the gauge into the cylinder alongside of
the piston. The cylinder should be upside
down and the piston must be positioned
exactly as it normally would be. Place the

14.14 Measure the piston diameter with a micrometer

feeler gauge between the piston and cylinder
on one of the thrust faces (90-degrees to the
piston pin bore). The piston should slip
through the cylinder (with the feeler gauge in
place) with moderate pressure. If it falls
through, or slides through easily, the clear-
ance is excessive and a new piston will be
required. If the piston binds at the lower end
of the cylinder and is loose toward the top,
the cylinder is tapered, and if tight spots are
encountered as the feeler gauge is placed at
different points around the cylinder, the
cylinder is out-of-round. Repeat the proce-
dure for the remaining piston and cylinder.
Be sure to have the cylinders and pistons
checked by a dealer service department or a
motorcycle repair shop to confirm your find-
ings before purchasing new parts.

15 Apply clean engine oil to the pin, insert
it into the piston and check for freeplay by
rocking the pin back-and-forth If the pin is
loose, new pistons and pins must be
installed.

16 Repeat Step 15, this time inserting the
pin into the connecting rod (see illustration).
If the pin is loose, measure the pin diameter
and the pin bushing bore in the connecting
rod (or have this done by a dealer service
department or machine shop). Replace the
piston and pin if the pin is worn; have the pin
bushing pressed out and a new one pressed
in if it’s worn.

17 Refer to Section 17 and install the rings
on the pistons.

Installation

18 Install the piston in its original location
(front or rear cylinder) with the arrow pointing
to the front of the engine. Lubricate the pin
and the rod bore with clean engine oil. Install
a new circlip in the piston groove on one side
of the piston (don’t reuse the old circlips).
Push the pin into position from the opposite
side and install a new circlip. Compress the
circlips only enough for them to fit in the pis-
ton. Make sure the circlips are properly
seated in the grooves (see illustration).

19 Repeat the procedure to install the
other piston.
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15 Piston rings - installation

1 Before installing the new piston rings,
the ring end gaps must be checked.

2 Lay out the pistons and the new ring
sets so the rings will be matched with the
same piston and cylinder during the end gap
measurement procedure and engine assem-
bly.

3 Insert the top (No. 1) ring into the bot-
tom of the cylinder and square it up with the
cylinder walls by pushing it in with the top of
the piston (see illustration). The ring shouid
be about one inch above the bottom edge of
the cylinder. To measure the end gap, slip a
feeler gauge between the ends of the ring
and compare the measurement to the Speci-
fications.

4  If the gap is larger or smaller than spec-
ified, double check to make sure that you
have the correct rings before proceeding.

5 If the gap is too small, it must be
enlarged or the ring ends may come in con-
tact with each other during engine operation,
which can cause serious damage. The end
gap can be increased by filing the ring ends
very carefully with a fine file (see illustra-
tion). When performing this operation, file
only from the outside in.

6  Excess end gap is not critical unless it
is greater than 0.040 in (1 mm). Again, dou-
ble check to make sure you have the correct
rings for your engine.

7 Repeat the procedure for each ring that
will be installed in the first cylinder and for
each ring in the remaining cylinder. Remem-
ber to keep the rings, pistons and cylinders
matched up.

8 Once the ring end gaps have been
checked/corrected, the rings can be installed
on the pistons.

9  The oil control ring (lowest on the pis-

15.3 Check the piston ring end gap with
a feeler gauge - measure at the bottom
of the ring travel area if the cylinder
looks worn

ton) is installed first. It is composed of three
separate components. Slip the expander into
the groove, then install the upper side rail
(see illustrations). Do not use a piston ring
installation tool on the oil ring side rails as
they may be damaged. Instead, place one
end of the side rail into the groove between
the spacer expander and the ring land. Hold
it firmly in place and slide a finger around the
piston while pushing the rail into the groove.
Next, install the lower side rail in the same
manner.

10  After the three oil ring components have
been installed, check to make sure that both
the upper and lower side rails can be turned
smoothly in the ring groove.

11 Install the second compression ring
(middie ring) next. Do not mix the top and
middle rings.

12 To avoid breaking the ring, use a piston
ring installation tool and make sure that the
identification mark is facing up. Fit the ring
into the middle groove on the piston. Do not

expand the ring any more than is necessary
to slide it into place.

13 Finally, install the top compression ring
in the same manner. Make sure the identify-
ing mark is facing up.

14 Repeat the procedure for the remaining
piston and rings. Be very careful not to con-
fuse the middle and top rings.

15 Once the rings have been properly
installed, stagger the end gaps, including
those of the oil ring side rails (see illustra-
tion 15.9).

16 Camshafts and tsmmg
~ gears - removal, mspectlon
and mstallatnon .

‘ffw?i

Removal

Caution: If the timing cover is not being
removed as part of a general engine
overhaul procedure, valve train pressure
on the camshafts must be relieved (by
removing the pushrods and tappets)
before the timing cover or camshafts are
disturbed.

1 If the engine is in the frame, drain the
engine oil and remove any components
which might prevent removal of the timing
cover, such as the exhaust system and foot-
pegs.

2  Camshaft end play should be checked
before removing the timing cover. Rotate the
engine by hand until the lobe of the first
camshaft is visible in the tappet guide hole.
Using a flat-bladed screwdriver, push the
camshaft towards the timing cover and using
a feeler blade, measure the clearance
between the crankcase and the camshaft
shouider. Repeat on the other three
camshafts and make a note of any which
have excessive end play.

3 Remove the ignition components as
described in Chapter 4.

15.5 If the end gap is too small, clamp a file in a vise and file the
ring ends (from the outside in only) to enlarge the gap slightly

f Front of engine
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15.9 When installed, the piston ring gaps should be positioned
as shown (120-degrees apart, and no closer than 10-degrees
to the piston thrust surface)
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16.4a Lift the cover off gently - don’t pry it off

4 Place an oil drain tray beneath the tim-
ing cover. Remove all screws and bolts from
the cover and withdraw it from the crankcase
(see illustration). It may require a few taps
from a soft-faced hammer around its periph-
ery to release the gasket seal - don’t pry the
cover free otherwise damage will result. On
models with a rear chain oil feed, you may
have to disconnect or bend the oil line to
enable timing cover removal. Take care as
the cover is withdrawn to spot any shims
which have come detached from their shafts
(see illustration).

5 Note the exact location of any shims on
the shaft ends and inspect the camshaft
gears and crankshaft gear for alignment
marks (see illustrations). If the marks are
faint, highlight them with a felt marker. Also
check the camshafts for identification marks
denoting their orientation; again if none are
found make your own. When this information
has been recorded, withdraw the camshafts.
On models through early 1984, free the gen-
erator and remove its idler gear from the
crankcase. Note the location of any washers
or bearing retainer plates on the crankcase
side; keep them with their respective shafts
or mark them to ensure correct reassembly.
6 On early models, simply pull the

16.5b The camshaft gears are marked for
correct valve timing (arrows) - be sure the
marks align properly on assembly

crankshaft gear off the shaft, followed by the
oil pump drive gear (see illustrations). On
later models, bend back the tab washer
(models through 1987) and remove the nut
(lock the crankshaft while it is loosened), fol-
lowed by the crankshaft gear and oil pump
drive gear. Note that a square-section key
locates the oil pump and crankshaft gears on
the shaft from 1988-on.

7  Where a shim is fitted below the oil
pump drive gear, the oil pump body and gear
shaft must be withdrawn before it can be
removed (see illustration).

Inspection

Note: On all models, it is important when
selecting a replacement timing cover, bush-
ings, camshafts or timing gear, that the
advice of a Harley-Davidson dealer is sought.
Unless the replacement gears installed are
suitably matched. and certain gears replaced
in matched pairs, excessive gear noise and a
pronounced wear rate will result.

8  The timing gears are unlikely to require
attention unless the engine has very high
mileage or if there has been a lubrication fail-
ure. Wear will be evident in the form of
excessive backlash between the individual
gears, with a characteristic “clacking” noise.

16.6 The crankshaft gear can be pried off
the shaft, along with the oil pump worm
drive gear (early models only - on later
models the gear is held on the
shaft by a nut)

16.4b Note the shims on the camshaft gears

9  The cam lobes should be checked for
wear and damage in the form of pit marks,
scuffing or flaking of the case hardened sur-
faces. Wear will be particularly evident on the
flanks of the lobes, at the point where they
begin to lift the tappet. If there’s any doubt
about the condition of the cam lobes, the
camshafts should be replaced as a precau-
tion.

10 If the cams are worn or damaged, more
than likely the tappets will require attention,

16.5a Note the locations of the shims and
bearing retainer plates under
the cam gears

16.7 The large shim can’t be removed
until the oil pump is removed
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16.16 Remove the Allen-head plug from
the left side of the crankcase

too (see Section 10).

11 Check the end of the tappet which
bears on the pushrod; wear of its hardened
surface will necessitate tappet replacement.
Similarly check the pushrod ends as
described in Section 10.

12 The needie roller bearings in the timing
case should be replaced if there’s any play
evident or if there ‘s any sign of roughness.
This also applies to any plain bushings.
Replacement of the bearings shouid be done
by a dealer service department, especially in
the case of bushings, which may have to be
reamed to size. Don't forget the timing cover,
which has bushings also. The bushings are
pegged in position and require expert atten-
tion when replacement is necessary.

13 On Shovelhead engines a figure is given
for acceptable camshaft backlash (see
Specifications). Backlash can be measured
with a dial indicator. If there’s excessive
backlash between the gears, larger rear
exhaust and front intake cam gears can be
installed. If an increase of two or more color
codes is required, a larger crankshaft gear
should be installed also.

14 On Shovelhead engines, cam gear color
codes can be used to provide information on
the correct replacement part (see a Harley-

16.17c Seat the crankshaft gear in front
of the oil pump gear

16.17a Rotate the crankshaft until the
TDC mark is in position

Davidson dealer for details). Each gear must
be measured across opposite pins using a
micrometer.

15 On Evolution engines, cam and timing
gear replacement must be done by careful
selection according to the color code of the
individual gears or stamped letter, and the
color code marking on the inside face of the
timing cover, next to the shaft bushing loca-
tions. It is advised that the motorcycle or
labeled component parts be taken to a
Hariey-Davidson dealer for inspection. If
there's excessive backiash between the
gears, larger rear exhaust and front intake
cam gears can be installed. If an increase of
two or more color codes is required, a larger
crankshaft gear should be installed also.

Crankcase breather - timing
(1976 and earlier models only)

16 Before the gear can be installed on the
crankshaft, you’ll have to time the crankcase
breather, which forms part of the oil pump
assembly. Proceed by removing the Allen-
head piug in the left crankcase {see illustra-
tion). It’s located above the primary chain-
case, between the two cylinders. When
removed it will permit the edge of the

16.22 Make sure the bearing retainers
and shims are in position

16.17b If the breather is timed correctly,
the hole in the gear boss wiil be
in this position

crankshaft flywheel to be seen.

17 Rotate the crankshaft until the TDC
mark is exactly in the center of the hole {see
illustration). Slide the oil pump spiral gear
over the splines on the right-hand end of the
crankshaft with the marked side facing out.
The oil pump gear that meshes with the spi-
ral gear shouid be arranged so when the spi-
ral gear is seated on the crankshaft, the tim-
ing hole in the oil pump/breather sleeve drive
is facing forward (see illustration). Make
sure alf the parts mentioned are in correct
alignment, then install the crankshaft gear in
front of the spiral gear, making sure it’'s com-
pletely seated.

18 Check the position of the gear on the
end of the crankshaft. The gear outer face
must be 5/16-inch from the timing cover
mating surface.

19 Install the piug in the left crankcase.

Camshafts - installation

20 Install any shims originally fitted to the
crankshaft end, followed by the oil pump
drive gear and crankshaft gear; on 1988-on
models the gears must locate with the
shaft’s key. If the oil pump body was with-
drawn, this can now be installed. Note: Refer
to the procedure above for timing the
crankcase breather on models through 1976.
21 Secure the crankshaft gear with its
retaining nut on later models. Note that on
models through 1987 a new lock washer must
be fitted under the nut. On 1988 through 1990
models apply a drop of Loctite 242 (blue) to
the nut threads, and on 1991-on models
apply a drop of Loctite 262 (red) to the nut
threads. Tighten the nut to the specified
torque and on models through 1987 secure
with one of the lockwasher tabs.

22 Before the camshafts can be installed,
you’ll have to replace the bearing retainers
and shims. These components shouid be
marked to ensure they are replaced in their
correct locations {see illustration). Remem-
ber to apply a liberal coat of oil to the needle
rolier bearings and bushings before installing
the camshafts.
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16.25 The oil line to the final drive chain
(if equipped) must be securely connected

23 The gears on the camshafts are clearly
marked and should be instailed with all of the
timing marks aligned (see illustration 16.5b).
24 Make sure all of the gears are exactly in
register to ensure the valve timing is correct.
Note that the idler gear is not marked - its
position isn’t important. Install the rear chain
oiler oil line and gland nut (if equipped); it’s
easier to install these components before the
timing cover is installed.

25 Make sure the oil line on the back of the
timing cover (models with automatic chain

17.2c Note how this gear is keyed
to the shaft

=

17.2d The second part of the body can
now be detached

17.2a Remove the base plate to expose
the scavenge pump gears

oiler) is securely attached and in good condi-
tion (see illustration).

26 If the check performed before removing
the timing cover confirmed camshaft end
play to be within the limits, refit any shims
present in their original positions. Seek the
advice of a Harley-Davidson dealer if adjust-
ment needs to be made.

27 Instail a new oil seal in the timing cover,
make sure both gasket surfaces are clean
and dry, then using a new cover gasket install
the timing cover. Install all screws and bolts
and tighten evenly in a criss-cross pattern.
28 Refit the ignition components as
described in Chapter 4. If the engine is in the
frame, refit all removed components and fill
the engine oil tank (see Chapter 1).

17 Oil pump - removal,
~ inspection and installatic)n ~

Y

1970 through 1976 models

1 The oil pump should not be removed
unless absolutely necessary. To remove it,
drain the oil tank first and unscrew the
crankcase drain plug. Detach the oil pres-
sure switch by unscrewing it from the front of
the oil pump housing, after the wire has been

17.3a The feed pump idler gear will
remain attached to the shaft

17.2b Remove the circlip securing the oil
pump drive gear

removed. Disconnect the main oil feed line
and remove the five nuts and washers that
retain the oil pump on the studs that project
from the crankcase. The pump will probably
separate into three sections as it's with-
drawn, although the upper two sections can-
not be separated without further disassem-
bly.

2  The base plate will lift off, exposing the
two scavenge pump gears (see illustration).
The idler gear will lift out; the drive gear is
retained by two half rings or a circlip, which
will have to be pried out of position first (see
illustration). It’s keyed in position; don’t lose
the small Woodruff key (see illustration).
The second part of the body can now be
detached and the oil pump pressure switch
mount unscrewed to release the check valve
spring and ball bearing (see illustration).
The feed pump idler gear will remain in the
top half of the housing, together with its
small detachable shaft.

3  The feed pump drive gear will probably
remain attached to the breather vaive gear
and shaft, within the upper portion of the
pump assembly (see illustration). Before the
breather valve gear and shaft can be lifted
out, it will be necessary to lift off the feed
pump drive gear and withdraw the small pin
that transfers the drive from the shaft to the
gear (see illustration). Note there’s a small

17.3b The pin through the shaft transmits
the drive to the gear



2A*26 Engine

17.5 Examine the check valve spring,
ball and seat

wire screen around the breather vaive, which
should be cleaned prior to reassembly of the
pump.

4  Damage is most likely to occur if some
engine component has broken up and parti-
cles of metal have found their way into the
pump. This will damage the oil pump gears,
which will be obvious. Replacement gears
will have to be obtained; the originals cannot
be reused.

5 Unscrew the check valve assembiy
from the front of the oil pump body (see
illustration). Examine the check valve spring
and ball bearing for wear. The free length of
the spring should be 1-15/16 inch. If there’s
any doubt about the condition of either com-
ponent, replace them with new ones.

6  Examine the ball valve seat. If only
minor damage is evident, such as pit marks
or dents, the seat can often be repaired by
inserting the ball and giving it a sharp blow
with a punch and hammer when it’s resting
on its seat. If damage is bad, a new pump
body will be required. A badly seating check
valve will cause oil to .drain into the
crankcase from the oil tank, making starting
difficult and permitting the discharge of oil
from the crankcase breather pipe.

7  Reassemble the pump by reversing the
disassembly procedure using new gaskets
and a new oil seal (see illustration) and cir-
clip. All parts must be thoroughly cleaned
with solvent and lightly oiled prior to
reassembly. It’s particularly important that
each gasket is checked to.ensure it does not
mask off any oilways or obstruct the free
movement of the pump gears. Don’t use
gasket cement at any of the joints. Tighten
the pump mounting nuts a little at a time dur-
ing reassembly and make sure it revolves
freely at each stage. Keep checking to make
sure the pump revolves freely, as uneven
tension may cause it to misalign. Even a
badly cut gasket can cause the gears to bind
by fouling them during rotation. Note that
during reassembly you’ll have to remove the
timing cover so the breather valve can be
timed correctly, as described in Section 16.
This is important.

17.7 Note the small oil seal in this part of
the oil pump body

8  Reconnect the oil line and install a new
clamp. Check the line first, to ensure it isn’t
split or kinked.

1977 through 1990 models

9  The oil pump can be removed from the
engine with the engine still in the frame.
Label the oil lines to assist in reassembly,
then disconnect them.

10 On early models, disconnect the wire
from the oil pressure switch; on later models
the switch is mounted on the oil filter
adapter.

11 Remove the screws that secure the oil
pump to the crankcase. Pull the oil pump
away from the engine and throw away the
old gasket.

12 Separate the cover from the body of the
oil pump and remove the O-ring.

13 Lift the lower gerotor set off the gear
shaft and pull the pin out of the gear shaft
with needle-nose pliers. ’

14 Withdraw the outer plate, the plate seal,
the spring washer, the inner plate and the
outer gerotor (from the return set) from the
gear shaft.

15 Remove the circlip from the gear shaft
and lift the inner gerotor off the shaft.

16 Pull the remaining pin from the gear
shaft and withdraw the shaft from the oil
pump body.

17 On early models, press the check valve
out the bottom of the pump housing by
inserting a 5/16-inch pin punch through the
oil pump outlet opening. Remove the O-rings
from the check valve. On later models the
check valve is installed in the oil filter.

18 Remove the oil seal from the outer plate
and replace it with a new seal.

19 Check the spring loaded cup inside the
check valve for binding and make sure it
closes completely. Replace the valve if
there’s any doubt about it working properly.
20 Check the spring washer for damage
such as broken or cracked fingers.

21 Clean all of the parts with solvent and
dry them- thoroughly. If available, use com-
pressed air to blow out all of the passages.
22 Check the entire pump body and cover

for cracks and evidence of wear. Look
closely for ridge wear on the gerotors and
where the gerotors ride on the pump hous-
ing.

23 Place the inner gerotors inside of the
outer gerotors and check the clearances with
a feeler gauge. There should be no more
than 0.004-inch clearance between the inner
and outer gerotors.

24 Measure the thickness of the feed
(lower) gerotors with a micrometer. If the
thicknesses vary they must be replaced as a
set.

25 Install the feed gerotors inside the cover
and place a straightedge over the compo-
nents. Insert a feeler gauge between the
straightedge and the gerotor components. If
the inner and outer gerotors aren’t the same
height, the cover is warped and must be
replaced. The gerotors should extend out of
the cover between 0.001 and 0.011-inch. If
they extend less than 0.001-inch, the cover
must be sanded down until the required
measurements are obtained. To do the cover
modification, place a piece of 280-grit sand-
paper on a flat surface, such as a pane of
glass, and invert the cover on the piece of
sandpaper. Move the cover in a circular
motion until the desired dimension is
obtained. Finish the ridge of the cover
with 400-grit sandpaper. Thoroughly clean
the cover with solvent to prevent sand from
getting into the oil. If the gerotors extend out
of the cover more than 0.011-inch, the cover
must be replaced with a new one.

26 Measure the clearances between the
gear shaft and the two gear shaft bushings. it
must be 0.005-inch. If the bushings are
scored, damaged or worn, replace them.

27 The gear shaft bushings must be
pressed into position. The bushing in the
pump housing must be installed 0.100-inch
below the surf ace, while the bushing in the
cover must be installed 0.120-inch below the
surface.

28 Inspect the teeth on the gear shaft for
wear or damage and replace the shaft if nec-
essary.

29 Assembly of the oil pump is essentially
the reverse of disassembly. Be sure to lubri-
cate all moving parts and the seals and O-
rings with clean oil during assembly.

30 Place the new seal in the outer plate
with the lip of the seal facing the feed (lower)
gerotors. Secure the seal in the outer plate
with Loctite Lock N’ Seal Adhesive. )

31 Install the spring plate with the fingers
away from the inner plate.

32 When installing the outer plate, align the
slot with the pin in the pump housing. Be
sure the seal side faces in.

33 Install new O-rings on the check valve
and the cover.

34 Place the new oil pump gasket in posi-
tion with non-hardening gasket sealant.

1991 and later models

35 The oil pump can be removed with the
engine in the frame, but first drain the engine
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oil (see Chapter 1).

36 Disconnect the oil lines from the pump,
labeling them FEED, RETURN and VENT to
aid installation. Remove the two long Allen
screws (those without washers) to free the
complete pump from the crankcase. Peel off
the gasket; a new one must be used on
installation.

37 To disassemble the pump, remove the
remaining two Allen screws (shorter) from its
cover and lift the cover and its O-ring off the
body. Slide the feed gerotor set (thinner),
separator plate, and return gerotor set
(thicker) off the gear shaft.

38 To remove the gear shaft from the
pump body, remove the circlip and washer,
and withdraw the gear shaft from the other
side.

39 Clean all parts with solvent and dry
thoroughly. If available, use compressed air
to blow out all oil passages.

40 Inspect the gerotors for signs of exces-
sive wear and scoring; replace if wear is
excessive. Mesh each set of gerotors together
and using a feeler blade, measure the clear-
ance between their tips. If either set exceeds
the service limit of 0.004 inches (0.10 mm)
replace the rotors.

41 Using a micrometer, measure the thick-
ness of the feed (thinner) gerotors; they must
be exactly the same thickness.

42 The oil pump must be reassembled in
clean conditions, using only new engine oil
on the moving components. Slide the gear
shaft into the body, instali the washer and
insert the circlip in its groove.

43 Lubricate and fit the inner return gerotor
over the gear shaft, followed by its outer
gerotor. Install the separator plate, aligning
its cutouts with those of the body. Finally,
install the feed gerotor set over the gear
shaft end.

44 Using a new O-ring install the pump
cover and secure with the two shorter
screws, not forgetting their washers; tighten
to 125 to 150 inch-lbs (14 to 17 Nm).

45 Using a new gasket install the pump on
the crankcase, making sure that its gear
engages correctly. Install the two long screws
and tighten to 125 to 150 in-lbs (14 to 17 Nm).
Reconnect the oil lines to their unions using
new clamps.

46 Refill the oil tank and check for leaks.
Check that oil pressure builds up to the cor-
rect level. ‘

1 The oil filter adapter on the front of the
crankcase houses the pressure regulator
valve (1991 models only), check valve and oit
pressure switch.

2 To gain access to the check valve,
unscrew the oil filter and then unscrew the
threaded boss from the center of the
adapter. Lift out the ball and 'spring behind it

20.4 The right-hand crankcase will lift off
the left-hand case (note the needle roller
main bearing used on 1970 through
1976 modeils)

(see iliustration 17.5).

3 The regulator valve can only be
accessed after the gearcase has been
removed. Unscrew its end plug, then remove
the spring and valve. )

4 Installation is the reverse of the removal
steps.

1 Drain the oil tank (see Chapter 1).

2 Remove the seat. Where necessary for
access, remove the inner rear fender (see
Chapter 7). .

3 Remove the rear exhaust pipe (see
Chapter 3). .

4 Disconnect the oil lines from the tank.

5  Remove the oil tank mounting nut and
bolt. .

6  Remove the oil tank from the right side
of the bike.

7  Installation is the reverse of the removal
steps, with the following addition: Fill the oil
tank and check oil level (see Chapter 1).

1 On early models with a compensating
sprocket attached to the crankshaft, remove
the sprocket shaft extension. Use a screw-
driver to pry it off the crankshaft while tap-
ping lightly around the outside with a soft-
face hammer (see Chapter 2B). Don’t use
excessive force or drive the screwdriver into
the gap between the coliar and the
crankcase itself - it's too easy to damage the
bearing housing and oil seal located in front
of the main bearing.

2 On models through 1990 remove the
circlip (where fitted) from the crankshaft

20.6 Instali the rear engine mount
(on early models) before assembling
the crankcases

right-hand end. On 1991 and later models
detach the alternator stator from the left-
hand crankcase (if not already done), refer-
ring to Chapter 8 for details. Loosening them
evenly to avoid distortion, remove all
crankcase bolts and stud nuts. On early
modeis there will be five bolts and three stud
nuts on the right side, two bolts and one stud
nut on the left side and the engine rear
mount bolts. On later models there will be
three bolts and three nuts on the left side,
eight bolts on the right side and the engine
rear mount boits. Disconnect the tachometer
drive unit (if equipped). In all cases, two of
the fasteners mentioned above will also
secure the engine front mounting bracket.

3 On 1991 and later models, remove the
four Allen-head bolts, and five hex-head
bolts (two of these retain the engine front
mounting bracket) from the crankcase left
side.

4 With the engine resting on its left side
(primary case), lift off the right-hand halif to
leave the crankshaft in the left-hand
crankcase half (see illustration). if neces-
sary, tap the crankcase gently with a soft-
faced hammer to break the seal. Note: As
the crankcase leaves the right-hand main
bearing on early models the bearing rollers
will probably fall out of position; make sure
that none are lost.

5  If you have to remove the complete fly-
wheel/crankshaft assembly (to replace the
big-end bearings for example) the whole
assembly must be pressed out of the left-
hand crankcase with a special press. Don’t
hammer the flywheel assembly out of the
left-hand crankcase - it will upset the align-
ment of the flywheels.

6 When the crankcases are parted on
early models, it’s possible to remove the rear
engine mount (see illustration). It must be
installed before the crankcases are rejoined;
it cannot be installed afterwards.

7 If the flywheel assembly has been
removed from the left-hand crankcase, rein-
sert it through the left-hand main bearing
assembly, which requires special equipment.
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20.9 Assemble the right roller bearing
assembly on the crankshaft -
early uncaged type

This should be done by a Harley-Davidson
service department with the required service
tools to pull the crankshaft through the bear-
ing assembly without risk of damage. Install
the sprocket shaft extension on the left-hand
end of the crankshaft on early models so
equipped.

8  Before joining the right-hand crankcase,
make sure the mating surfaces are perfectly
clean and apply a thin coat of gasket sealant.
On all models through 1990, also make sure
the rear engine mount is included with the
parts for reassembly (see illustration 20.6).
It cannot be added after the crankcases are
rejoined and bolted together.

9  Reassemble the right-hand needle rolier
bearing on the crankshaft (on models without
caged bearings) (see illustration), rather
than in the crankcase bearing housing.
Grease can be used to retain the uncaged
rollers in place during reassembly.

10 Bolt the crankcases together, but
before final tightening, make sure the
crankshaft assembly revolves freely. Tighten
the fasteners, then recheck it. Where fitted,
replace the washer over the right-hand end
of the crankshaft and the circlip in front of it.

21 Crankcase components -
inspection and servicing

1 After thorough cleaning, the crankcases
should be examined for cracks and other
signs of damage that may ultimately cause
failure. Minor cracks can be repaired by
welding, but if more extensive damage is
apparent, replacement is recommended.

2 Note that crankcases are always sup-
plied as a matched pair and should never be
replaced any other way. This is important -
the crankcases are line bored in pairs, so the
bearing housings are aligned correctly.
Replacement of only one half will result in a
mismatch, which may cause the crankshaft
to run out of line and absorb a surprising

21.8a The crankshaft seal can be easily
pried out of position

amount of power.

3  Make sure the mating surfaces are
undamaged, otherwise oil leaks will be
inevitable after reassembly. If there’s any
doubt about their ability to seal, use a liquid
gasket sealer during reassembly.

4 Check the bearing housings to make
sure they’re undamaged. If they have worn
as the result of a bearing rotating, it’s possi-
ble to repair using a special bearing sealant
such as red Loctite during reassembly. This
can be used successfully only if the amount
of wear is small.

5 Now is the opportunity to retap any of
the threads, if they require attention. Most
damage is caused by over-tightening the
drain plugs. If necessary, threaded holes can
be repaired by installing Helicoil thread
inserts, which will permit the original drain
plug to be reused. Most dealers can perform
this type of repair.

Oil seals - inspection and
replacement

6  Even after very careful examination it’s
difficult to determine whether an oil seal can
be reused, especially if it has been disturbed
during disassembly. Because an oil seal fail-
ure will necessitate another teardown at a
fater date, it’s recommended that all the oil
seals be replaced with new ones during an
overhaul, as a precautionary measure.

7  Oil seals are very easily damaged dur-
ing reassembly. Always be very careful when
installing shafts and grease the lips of the
seals.

8  The most important oil seals are those
located around the drive side of the
crankshaft assembly and around the trans-
mission mainshaft behind the final drive
sprocket (Shovelhead engine). The former is
easily pried out of position {see illustra-
tions). The latter is retained by an oil seal
retainer, held to the outer face of the right-
hand crankcase with four screws and fock-
washers.

21.8b Install new seals carefully to avoid
damage that could cause oil ieaks

22 Crankshaft and connecting
rods - inspection

W

1 The crankshaft and connecting rods are
replaced as an assembly, even by dealer ser-
vice departments. Removing the crankshaft
from the left case half for crankshaft or bear-
ing replacement requires a press and several
special tools and should be done by a dealer
service department or other qualified shop.

2 Remove the engine and separate the
crankcase halves (see Sections 6 and 20).

3 Measure side clearance of the connect-
ing rods with a feeler gauge. If it’s not within
the limits listed in this Chapter’s Specifica-
tions, replace the crankshaft and connecting
rods as an assembly.

4 While an assistant supports the con-
necting rods, spin the crankshaft and check
for roughness, looseness or noise in the
bearings that support the left side. If prob-
lems are found, have the bearings replaced
by a dealer service department or other qual-
ified shop.

5 Installation is the reverse of the removal
steps.

23 Initial start-up after
overhaul

1 Make sure the engine oil level is correct,
then remove the spark plugs from the
engine. Place the engine STOP switch in the
Off position and disconnect the primary
wires from the ignition coil.

2 Turn on the key switch and crank the
engine over with the starter until the oil pres-
sure indicator light goes off (which indicates
that oil pressure exists). Reinstall the spark
plugs, connect the wires and turn the switch
to On. Note: /f the oil pressure light won’t go
out on models with a screw-on oil filter,
remove the filter (see Chapter 1). Hold the fil-
ter with the open end upright and pour oil
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into the center hole until the filter is full. Let
the oil settle, then top it off again (you may
need to do this twice). Reinstall the filter (a
small amount of oil may leak out when you
install it).

3  Make sure there is fuel in the tank, then
turn the fuel tap to the On position and oper-
ate the choke.

4  Start the engine and allow it to run at a
moderately fast idie until it reaches operating
temperature.

Warning: If the oil pressure
indicator light doesn’t go off, or
it comes on while the engine is
running, stop the engine
immediately.
5  Check carefully for oil leaks and make
sure the transmission and controls, espe-
cially the brakes, function properly before

road testing the machine. Refer to Sec-
tion 27 for the recommended break-in proce-
dure.

24 Reéommended break-in
_procedure

1 Any rebuilt engine needs time to break-
in, even if parts have been installed in their
original locations. For this reason, treat the
machine gently for the first few miles to make
sure oil has circulated throughout the engine
and any new parts installed have started to
seat.

2 Even greater care is necessary if the
engine has been rebored or a new crankshaft

has been installed. In the case of a rebore,
the engine will have to be broken in as if the
machine were new. This means greater use
of the transmission and a restraining hand on
the throttie until at least 500 miles (800 km)
have been covered. There’s no point in keep-
ing to any set speed limit - the main idea is to
keep from lugging the engine and to gradu-
ally increase performance until the 500 mile
(800 km) mark is reached. These recommen-
dations can be lessened to an extent when
only a new crankshaft is installed. Experi-
ence is the best guide, since it’s easy to tell
when an engine is running freely.

3 If a lubrication failure is suspected, stop
the engine immediately and try to find the
cause. If an engine is run without oil, even for
a short period of time, severe damage will
occur.
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Notes
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Chapter 2 Part B
Primary drive, clutch and transmission

Contents

Clutch and primary drive - removal, inspection and Shift pedal - removal and installation ...........cccceeniiiiiiiinnenes 7

INStallation ... e 3 Transmission components - iINSPECtioNn..........cceevirvrrerceeiiinneen, 5
Clutch cable - replacement .. . Transmission components - removal and installation .................. 4
General information .........ccccovvveeeennee .1 Transmission gear cluster - disassembly and reassembly........... 6

Kickstarter - removal and installation .............ccceceeeeciiiniriiicennes 8

Degrees of difficulty

Easy, suitable for % Fairly easy, suitable 3\, | Fairly difficult, suit- 2, | Difficult, suitable for % Very difficult,
novice with little XY | for beginner with % able for competent % experienced DIY ¥\ | suitable for expert
S & R

experience % some experience DIY mechanic mechanic DIY or professional

V4

Specifications

Clutch
Type
R4 O OO DS S ST Dry, multi-plate
R o o T OO Wet, multi-plate
Number of plates
70 et e an et e e saseesannebee et 7 plain, 7 friction

1971 through early 1984
Late 1984 through 1990

8 plain, 8 friction
6 plain, 7 friction

e o o T ROV 7 plain, 8 friction
Number of springs
TOT0 e ettt ee Six
1971 through early 1984 Two
Late 1984-0N ..ot sree ettt s s sae s One (diaphragm spring)
Spring adjustment .
TOT0 it e e e e s eeeneeanenns 3/16 in (5 mm) from inner surface of spring tension
adjusting plate-to-outer surface of spring cup flange
1971 through 1973 ...t et 11/32 in (9 mm) from outer surface of outer drive plate-
outer surface of releasing disc
1974 through €arly 1984 .......ooeeiccece et Fixed spacers; 1.53 in (39 mm)

Pushrod free play (1970 only) 0.095 t0 0.115 in (2.42 to 2.92 mm)
Clutch plate thickness (late 1984 through 1990)

Friction plate

3¢ (g To = o SR 0.150in (3.81 mm)

1110710 10 T 4T SO 0.130in (3.3 mm)
Plain (steel) plate

Standard 0.0629 in (1.60 mm)

Minimum . 0.060 in (1.52 mm)
Warpage limit 0.010 in (0.254 mm)
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Clutch (continued)

Clutch plate thickness (1991-on)
Friction plate
StANAAN ..o e e
Service limit (stacked together) .........c.coceccenesicvcciceceeeeee e
Plain (steel) plate
STANAAI ...t
Warpage limit

Transmission
Type
1970 through 1990
1991-on
Sprocket teeth
Engine (primary drive)
Clutch {primary drive)
Transmission {final drive)
1970 and 1971 (XLCH ONIY) c.eevieireeeececcvee e
1970 through 1972, e
1973 through 1992 (chain drive) ........coeeeeveeeecvrcre v eieeeiee
1991-on (belt drive 883)..............
1991-on (belt drive 1200) .......ccccevirrrereeccee e
Rear wheel (final drive)
1970 through 1987 ...ttt st
1982 through 1992 {(chain drive) .
1991-on (belt drive)......ccccoerunnee.
Transmission Oil CAPACIEY vvcvvvvreverrieieteeeeeeee ettt
Primary chain

Mainshaft clearances and wear limits {1970 through 1985)
Clutch gear bearing-t0-gear........cccorvicevercvinnncrnes s s
Clutch gear bearing-to-cover........
Clutch gear bushing-to-mainshaft ........cc.ceceieeveivceciceceeeeercnene
Roller bearing assembly {right side)
1970 through 1978.......ceiiieecr e e

End play
Without axial play (Minimum) ........ccccrrnicin e
With axial play (1979 through early 1984 only) .....c.cceeeevveueeernnnne
Late 1984-on
MINIMUM et e r e s sr s anenne

Third gear end play
Third gear-to-shaft
Countershaft clearances and wear limits (1970 through 1985)
Bearing clearance (shaft ends)......c.cc.coccurmmreniinieeiescsiieese e
Second gear-to-shaft .......c...cccerrinirinnecinnnnncciecee,
First gear-to-shaft ......
First gear end play........cocoececnnmniicnie s crrcrrcrcere s e e
Drive gear-to-shaft ........cooevrveinincneiecni s
Drive gear end play ....
Countershaft end play......c.corvreevieniriienececieceec s
Clearance between gear faces (1970 through 1978)
Countershaft First and Third gear .........ccceceveeeveececreceseeeeiececene
Countershaft Second and Third gear......c.ccceveeevereeeieeree e
Mainshaft Second and Third gear.......c.ccocevcrierieevcrcesseveecisenen.
Mainshaft Second and Fourth gear.........cccccvvecvenennen. e
Clearance between gear faces {1979 through 1985)
Countershaft First and Third gear .........ccoevieveevieveinimnreeceeseeseerees
Countershaft Second and Third gear
Mainshaft Second and Third gear.......cccccrevivieccincr v
Mainshaft Second and Fourth gear.........ccccevvcvveivccccceceeceesne
Shifter shaft end play (1970 through 1976) ......ccecvevicvceiveeeceesncrecesnens
Mainshaft clearances and wear limits (1986 through 1990)
Clutch gear bearing-10-gear.........cccooveiieeieece e
Clutch gear bearing-to-cover
Roller bearing assembly (right Sid€) ..........ccecveeecveveceeeeceeccerceees

0.0866 + 0.0031 in (2.20 + 0.079 mm)
0.661 in (16.79 mm)

0.0629 + 0.0020 in +(1.598 + 0.051 mm)
0.006 in {0.152 mm)

Four-speed constant mesh
Five-speed constant mesh

34 (4-speed), 35 (5-speed)
59 (4-speed), 56 (5-speed)

See Chapter 1
See Chapter 1

0.0009 in (0.023 mm) (tight)
0.001 to 0.0012 in {0.025 to 0.030 mm) (loose)
0.001 to 0.002 in {0.025 to 0.051 mm) {loose)

0.0006 to 0.0014 in {0.015 to 0.036 mm) (loose)
0.001 to 0.0034 in (0.025 to 0.086 mm) {loose)

0.003 inch (0.076 mm) min
0.020 in {0.51 mmy)

0.009 inch (0.229 mm)

0.015 inch {0.381 mm)

0.012 to 0.030 inch {0.25 to 0.76 mm)

0.002 to 0.003 inch (0.051 to 0.076 mm) {loose)

0.0005 to 0.003 in (0.013 to 0.076 mm) (loose)
0.001 to 0.0025 in {0.025 to 0.064 mm) {loose)
0.0005 to 0.0016 in (0.013 to 0.041 mm) (loose)
0.004 to 0.009 in (0.102 to 0.229 mm)

0.0005 to 0.003 in {0.013 to 0.076 mm) {loose)
0.004 to 0.009 in {0.102 to 0.229 mm)

0.004 to 0.015 in {0.102 to 0.381 mm)

0.965 to 1.473 mm)
0.965 to 1.473 mm)
1.092 to0 2.108 mm)
1.092 to 2.108 mm)

0.038 t0 0.058 in
0.038 t0 0.058 in
0.043 t0 0.083 in
0.043 10 0.083 in

0.028 to 0.058 in (0.71 to 1.473 mm)
0.028 t0 0.058 in (0.71 to 1.473 mm)
0.028 to 0.058 in (0.71 to 1.473 mm)
0.028 to 0.058 in (0.71 to 1.473 mm)
0.010 to 0.030 in (0.254 to 0.762 mm)

0.0009 in (0.023 mm) {tight)
0.001 to 0.0012 in {0.025 to 0.030 mm) {loose)
0.0004 to 0.0035 in (0.010 to 0.089 mm) {loose)
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End play
MINIMUM e et sn et
Maximum ..............
Third gear end play ....
Third gear-to-shaft .........cccevciricnnencr e
Countershaft clearances and wear limits (1986 through 1980)
Needle bearing journal diameter
ACGCESS dOOI ENU...cuiiiiriiecerree e e sre e s s e ans
Right crankcase end..........ccocuererrennnnneee.
Second gear-to-shaft.......c..ccccceevvvveveinvncennenns
First gear needle bearing journal diameter.
Countershaft end play.......ccceoeveerieeceesieerrccec e
Clearance between gear faces (1986 through 1990)
Countershaft First and Third gear.....c...cccocovcvvnrrircncrevesencenne
Countershaft Second and Third gear .........cccccvvveeeveeeeceeceeeeeenns
Mainshaft Second and Third gear .........ccccoeeeiiiiinvneccec s
Mainshaft Second and Fourth gear .......cccceeciecceiiriie e,
Transmission access cover bolts
FOUMSPEEA. ...ttt e
Five-speed
Shifter shaft NUES.....cco.coii i s
Primary chaincase oil drain plug.......c.coccveecercenerienienecinneeces s s
Primary chain tensioner locknut
Primary chaincase main COVEr SCrEWS ........covrervecreeneeieesesirneseeennsreneens
Primary chaincase outer cover screws (1995-0N) .....c.cccceeveeeererecivesrecnnns
Alternator stator screws
Primary drive (engine sprocket) Nut.......cccovveceveveicecceececece e
CIULCh NUE (199T-0N) 1.ttt be e neeneas

‘11‘ - Genek’ral;ihfotmatibn; .

Power from the engine crankshaft is 1

2 Clutch cable —~~replacémeht‘ -

Loosen the cable adjuster to provide as

0.006 in (0.152 mm)

0.020 in (0.011 mm)

0.006 to 0.020 in (0.152 to 0.011 mm)

0.0027 to 0.004 in {0.069 to 0.102 mm) (loose)

0.7490 in {19.02 mm) minimum

0.6865 in (17.44 mm) minimum

0.001 to 0.0025 in (0.025 to 0.064 mm) {loose)
0.6865 in (17.44 mm) minimum

0.004 to0 0.015 in {0.102 to 0.381 mm)

0.040 to 0.080 in {1.02 to 2.03 mm)
0.040 to 0.080 in (1.02 to 2.03 mm)
0.040 to 0.080 in (1.02 to 2.03 mm)
0.040 to 0.080 in (1.02 to 2.03 mm)

14 to 19 ft-Ibs (19 to 26 Nm)

13 to 17 ft-lbs (18 to 23 Nm)

90 to 110 inch-lbs (10 to 12 Nm)
14 to 21 ft-lbs (19 to 28 ft-Ibs)

20 to 25 ft-Ibs (27 to 34 Nm)

80 to 110 inch-lbs {9 to 12 Nm)
30 to 40 inch-lbs (3.3 to 4.5 Nm)
30 to 40 inch-lbs (3.3 to 4.5 Nm)
150 to 165 ft-lbs (203 to 224 Nm)
70 to 80 ft-Ibs {95 to 108 Nm)

drain the transmission oil {see Chapter 1).

4 If you’re working on an early modei
without a small round clutch inspection
cover in the primary chain case cover,
remove the primary chaincase cover (see
Section 3). If you're working on a motorcycle
that does have a clutch inspection cover,

I

transmitted through the primary chain to the
clutch, and then to the transmission. The
clutch, primary chain, its tensioner and the
compensating sprocket on the crankshaft (if
equipped) are located in the primary drive
housing, which is a removable unit located
on the left side of the engine.

The transmission is mounted in the rear
part of the engine crankcase casting. The
gears are mounted on a mainshaft (input
shaft) and countershaft {(output shaft). The
mainshaft is driven by the primary drive chain
through the compensating sprocket, while
the countershaft operates the rear wheel
drive chain or belt through the chain or belt
sprocket.

The transmission on models through
1990 has four forward gears; later models
have five.

The gears consist of five pairs, one pair
for each transmission ratio. Each pair is in
constant mesh with its mating gear. When a
particular ratio is selected, both gears for
that ratio are locked to their shaft. One gear
for each of the other ratios spins freely on its
shaft, so that only one ratio is engaged at a
time.

Shifting is accomplished by shift forks,
which are moved by a shifter cam mounted
in the transmission case.

much slack as possible in the cable (see
Chapter 1). .

2 Remove the snap-ring from the under-
side of the cable retaining pin at the handle-
bar lever, then pull out the pin and discon-
nect the upper end of the clutch cable from
the lever.

3  Remove the transmission dipstick and

2.5 Separate the clutch cable from the
operating arm inside the chaincase cover
- the early type can be maneuvered out of

the bracket...

remove it.

5  On early models, free the cable from the
bracket (see illustration).

6  On later models, you’ll need to disas-
semble the release mechanism {see illustra-
tion). Note the location of the gap in the
retaining ring so it can be reinstalled in the
same location, then remove the retaining
ring. Take the inner ramp and coupling out of

2.6 ... but the later type requires
disassembly of the mechanism to allow
cable disconnection
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the primary chaincase cover. Hold them
together as you remove them so the cou-
pling balls don't fall out.

7  Turn the inner ramp and disconnect the
coupling from it, then detach the end of the
cable from the coupling. Unscrew the cable
fitting from the transmission cover and
remove its O-ring.

8 Before removing the cable from the
bike, tape the lower end of the new cable to
the upper end of the old cable. Slowly pull
the lower end of the oid cable out, guiding
the new cable down into position. Using this
method will ensure the cable is routed cor-
rectly.

9  Installation is the reverse of the removal
steps, with the following additions:

a) Use a new O-ring on the clutch cable
threaded fitting.

b) Position the retaining ring gap as noted
during removal.

c) Use a new gasket on the clutch inspec-
tion cover (if equipped) and tighten its
bolts to the torque listed in this Chap-
ter’s Specifications.

d) Lubricate and adjust the clutch cable
{see Chapter 1).

3 Clutch and primary drive -
removal, inspection and
installation

Y

Removal

Primary chaincase cover

1 Loosen the primary chain adjuster lock-
nut and back off the adjuster a few turns (see
Chapter 1). On late 1984 and later models,
remove the small inspection cover to gain
access to the ciutch adjuster mechanism.
Lift out the spring and hex piece, then screw
the adjuster all the way in so the nut can be
withdrawn. On all models remove all of the
chaincase screws and lift the chaincase off
the crankcase (see illustration). The case
screws are of different lengths, so keep them
in a cardboard template of the cover (the old
gasket will do if it hasn’t been destroyed dur-

3.3a A large U-boit can be used to
unscrew the compensating sprocket
threaded coliar

ing removal) to ensure that they are returned
to their original locations. Note the thrust
washer on the starter shaft of 1970
through 1980 models (see iliustration). To
remove the cover completely you’ll need to
detach the clutch cable (see Section 2).

Primary chain, sprocket and ciutch
2 Because a triple row endless chain is
employed for the primary drive, the engine
and clutch sprockets have to be lifted off
together with the chain. This makes it neces-
sary to remove the clutch and the primary
drive sprocket (compensating sprocket on
modeis produced before 1976) first. To do
this, the transmission must be shifted into
gear (temporarily install the shift lever) and
the drive sprocket must be held with a chain
wrench or other tool to keep it from turning
as the nut/threaded collar is loosened. If the
engine is in the frame, shift the transmission
into gear and apply the rear brake with the
rear tire in firm contact with the ground.
Another way to lock the transmission, if the
cylinders and heads are still in place, is to
remove the spark plugs and rotate the
engine to top dead center. Back the engine
up about 1/8-revolution and fill the combus-
tion chamber with nylon cord inserted
through the spark plug hole until no more
cord can be fed in. Be sure the end of the
cord is still outside of the engine. On
some 1992 and later models, a lockplate

3.3b The compensating spring pressure
is released before the end of the
collar threads

3.1a The primary
chaincase cover can be
removed without
disconnecting the
clutch cable

3.4 The primary drive sprocket is retained

3.1b On pre-1981 electric start models,
the thrust washer on the starter
motor shaft extension (arrow)
is loose and easily fost

may be fitted over the sprocket nut; remove
its lock screw and lift the plate off the
sprocket nut before attempting nut removal.
3  On early models (with compensating
sprocket), if the Harley-Davidson service tool
is not available note that the threaded collar
can be foosened with a large U-bolt and
screwdriver or pry bar (see iflustration).

by a flanged nut on later models
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3.6 Heavy springs require a great deal of
caution when removing the release disc

Unscrew the collar and remove the spring,
outer collar and the splined sliding cam (see
illustration).

4 On later models, unscrew the sprocket
nut fully and remove it from the crankshaft
end (see illustration). Note: This nut is very
tight. Be sure that you have adequate means
of locking the engine to prevent rotation.

5 On all models the engine sprocket is
now free to be removed from the shaft, but
as stressed in Step 1, it must be withdrawn
as a unit with the clutch and chain. Refer to
the following procedures and remove the
clutch from the mainshaft.

1970 through early 1984

6  Special care is needed when removing
the clutch, as a very strong inner and outer
spring applies pressure to the release disc
(see illustration). Never loosen the six nuts
around the edge of the release disc without
first taking adequate precautions. If the
proper Harley-Davidson service tool isn’t
available, use a three-jaw gear puller to keep
the release disc from moving while the six
nuts are removed. The puller can then be
loosened slowly, to relieve the spring pres-
sure in a controlied fashion. Note that even

3.9 A metal “sprag” can be used to lock
the center of the clutch while the nut
is loosened

3.8a Remove the inner circlip to release
the clutch plates

when the nuts are removed, the spring still
exerts considerable pressure when the
release disc has passed beyond the limit of
the studs (see illustration).

7 The 1970 clutch, which is designed to
run dry, has a somewhat different arrange-
ment. In this instance you have to remove
the domed clutch cover, which acts as an ol
excluder, by removing the twelve screws
around its edge. Note that they’re linked in
pairs by a lock plate. The cover will then lift
off, exposing the gasket. This type of clutch
has six separate springs, which seat within
the thimbles inserted into the release disc.
Removal of the six retaining nuts (three long,
three short) will permit the release disc to be
removed without need for special precau-
tions or service tools.

8 When the release disc has been
removed, along with the internal circlip, the
clutch plates and release disc can be pulled
out of the clutch drum (see illustrations).
On 1970 models, take out the shouldered
clutch release rod.

9  The clutch center is retained by a large
nut, which is very tight. Bend back the tab
washer, then use a tight-fitting socket on the
nut, with a long extension, to jar the nut

3.10 Remove the chain tensioner (arrow)
to increase the slack in the chain

3.8b The clutch plates will pull out from
the center of the clutch

loose. Hoid the ciutch center to keep it from
turning as the nut is loosened (see illustra-
tion).

10 The clutch center will now come off. it
may be necessary to use a puller. Before
removing the engine sprocket, primary chain
and clutch sprocket as an assembly, detach
the chain tensioner (see illustration). They
will then come off easily. Slide the clutch
bushing off the end of the gear shaft sleeve.

Late 1984 and later

Note: the clutch can be removed from the
mainshaft as a complete unit as described
below. Disassembly of the clutch, however,
requires a Harley-Davidson serviced tool to
safely compress its diaphragm spring while
the large circlip is removed - no other means
of dismantling the clutch should be used. It is
recommended that the clutch be disassem-
bled by a dealer service department or other
qualified shop.

11 Remove the circlip from the clutch boss
and withdraw the adjuster assembly (com-
posed of the small circlip, guide/release
plate, bearing and adjuster screw) from the
pressure plate (see illustrations).

12 On models through 1990, remove the

3.11a Remove the circlip shown (not the
large diaphragm spring circlip) . . .
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3.11b ... and lift off the adjuster
assembly - 1991-on design shown

external circlip and spacer from the main-
shaft. On 1991 and later models remove the
mainshaft nut (noting that it has left-hand
threads and is loosened clockwise) and
remove the conical washer. On all models,
remove the clutch, engine sprocket and
chain from the crankshaft and mainshaft as a
single unit, noting that there will be some
magnetic resistance as the alternator rotor
and stator separate. On 1991 and later mod-
els, slide the spacer off the crankshaft end if
it is loose.

13 If the alternator rotor requires removal
from the rear of the clutch sprocket (models
through 1990) or engine sprocket (1991 and
later), refer to Chapter 8.

All models

14 Remove the primary sprocket, clutch
sprocket and primary chain as an assembly
(see illustration). If you're working on an
early model with a compensating sprocket,
tap the sprocket collar to loosen it and pry if
off the crankshaft (see illustrations).

Clutch components -
inspection

1970 through early 1984 models

15 Check the condition of the clutch
sprocket, to ensure none of the teeth are
chipped, broken or badly worn.

16 Clean the plates with solvent and make
sure they are not warped or distorted.
Remove all traces of clutch insert debris,
otherwise a gradual build-up will occur and
affect clutch action.

17 Visual inspection will reveal if the
tongues of the clutch plates have been
burred and whether corresponding indenta-
tions have formed in the slots in the clutch
drum. Burrs should be removed with a file,
which can also be used to dress the slots
square, provided the depth of the indenta-
tions is not too great.

18 Check the thickness of the friction
plates. When they have worn thin, they must
be replaced. Always replace them as a com-
plete set, irrespective of whether some may

not have reached the serviceable iimit. Worn
friction plates promote clutch slip.

19 Check the free length of the clutch
springs and compare it to the Specifications
Section of this Chapter. Do not stretch the
springs if they have compressed. They must
be replaced when the service limit has been
reached.

20 Check the clutch pushrod for straight-
ness, if necessary, by rolling it on a sheet of
glass. Heavy action is often caused by a bent
rod, which may hang up in its housing.
Check the action of the clutch actuating
mechanism that’s located on the inside of
the primary chaincase cover. It should give
no trouble if greased regularly.

21 The bearings in the center of the
pre-1971 clutch are needle roller type and a
press fit. To gain access when replacement
is necessary, remove the oil seal and rivets
from the center of the outer drum and press
out the bearing assembly, which includes
two separate needle roller races, a large
diameter washer of variable thickness and

the starter clutch.

22 When reassembling, press the first
bearing into place, pushing on the face on
which the bearing number is inscribed. Press
it in to a depth of 0.010 to 0.015-inch, mea-
sured from the clutch drum to the inner face

3.14b Tap the compensating sprocket
collar with a hammer to looseniit...

3.14a Remove the primary

drive sprocket, the primary

chain and the clutch drum
as an assembly

of the bearing, then press the other bearing
into position from the starter clutch side until
it's flush with the first bearing. Position the
roll pin and the large diameter washer, then
the variable size washer. Lay the kickstarter
ratchet on the back plate of the clutch and
press down on it while a feeler gauge is
inserted between it and the variable size
washer. Adjustments should be made with
different thicknesses of the variable size
washer until a measured clearance of
from 0.001 to 0.004-inch is obtained. Allow
approximately 0.001-inch for the puli of the
rivets. The rivets should not protrude more
than 0.010-inch above the face of the kick-
starter ratchet, after installing, and should be
sealed off with a solvent-proof sealant. Do
not forget to install the oil seal with the lip
facing in.

23 Post-1970 clutches have a much sim-
pler center bearing arrangement, composed
of a roller bearing retained by a circlip. This is
easily removed and replaced.

Late 1984-on models

Note: Access to the clutch components
requires disassembly of the clutch using the
Harley-Davidson service tool. Due to the
dangers involved in safely compressing the
diaphragm spring, it is advised that the task

3.14c .

. « then gently pull it off the end of
the crankshaft
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3.25 Friction plate thickness
measurement - 1991 and later models

be entrusted to a Harley-Davidson dealer.
With the clutch disassembled, its compo-
nents can be examined as follows.

24  Check the sprocket teeth on the clutch
sprocket, together with those of the engine
sprocket. Severe wear is best remedied by
replacement of both sprockets and chain.
Also check the teeth of the starter ring gear.

25 Check the plates as described in
Steps 2 to 4 of this Section, referring to the
Specifications for minimum limits. When
checking the friction piates for wear on 1991
and later models, wipe them free of oil then
stack them together without the steel plates
and spring plates and measure the overall
thickness of the pack (see illustration).

26 Note the position of the spring plate in
the pack of plates; on models through 1990
it’s between the 3rd and 4th friction plates
from the outer drum, whereas on 1991-on
models it’s between the 4th and 5th friction
plates from the outer drum (see illustration).
27 Inspect the diaphragm spring for signs
of cracking or bent tabs. Replace if either
condition is found.

28 Rotate the clutch outer drum on the
clutch center. If the bearing is excessively
noisy it must be replaced. First remove the

3.26 Check that the spring plate is
correctly positioned in the plate pack

circlip from the rear of the outer drum and
separate the clutch center from the outer
drum. Remove the circlip from the front of
the outer drum and press out the bearing.
Use new circlips on installation.

Primary drive components -
inspection

29 Examine the teeth on the crankshaft
and clutch drum sprockets. If any are
chipped, hooked, or broken the sprocket
must be replaced. It’s a good idea to replace
the clutch drum, the crankshaft sprocket and
the primary chain together as a matched set.
A-badly worn sprocket will cause the chain to
wear more rapidly and cause the engine to
lose power.

30 On earlier models equipped with a com-
pensating sprocket, check the condition of
the splines on the sliding cam and the
sprocket extension. If they are worn, the
components should be replaced as a
matched set. Although it’s unlikely the sliding
cam has worn to any great extent, it should
be checked where it makes contact with the
crankshaft sprocket.

31 The component most likely to wear on

3.34b

. and the threaded collar, which
must be tightened securely

3.35 Install the clutch center and tighten
the retaining nut to the specified torque

3.34a Install the compensating
sprocket cam, followed by the spring
and outer collar. ..

models with a compensating sprocket is the
sprocket spring, which will compress after
extended use. Increased cam action is a sure
sign that the spring is in need of replace-
ment.

Installation

1970 through early 1984 models

32 Install the compensating sprocket coliar
(if equipped) on the end of the crankshaft
(see illustration 3.14c).

33 Assemble the clutch outer drum and
sprocket, the engine sprocket and the pri-
mary chain, and attach them to their respec-
tive shafts as an assembly (see illustra-
tion 3.14a).

34 If the motorcycle has a compensating
sprocket, install the spring, then the
threaded collar (see illustrations). Lock the
engine and tighten the coilar or nut in a
clockwise direction, using the method
described in the removal procedure.

35 Install the clutch center, tab washer and
large retaining nut. install a new clutch
pushrod seal (1970 models only). Using the
same metal sprag used previously, tighten
the nut (see illustration) and bend over the
tab washer. The nut must be tight. Install the
final drive sprocket temporarily and place the
transmission in gear, locking the sprocket
with a chain wrench wrapped around it.
Reassembie the compensating sprocket and
tighten the threaded collar to the specified
torque while the engine is still locked.

36 The clutch can now be reassembled by
reversing the disassembly procedure. Note .
that the 1970 clutch must remain oil tight, so
a new gasket must be used under the domed
cover. Remember to replace the shouldered
clutch reiease rod before installing the pres-
sure plate. in the case of the 1971 and later
clutch, either the appropriate Harley-David-
son service tool or a three-jaw puller is
needed to compress the two clutch center
springs sufficiently for the release disc
retaining nuts to be started on their threads
(see illustrations).
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3.36a Make sure the spacers are in
position on the clutch studs . ..

37 Install and adjust the primary chain ten-
sioner, after checking to make sure it hasn’t
worn enough to require a new one (see
Chapter 1). The primary chain should have
the specified slack with the engine cold.
When the adjustment is correct, rotate the
crankshaft and check the slack at several
points. Tighten the adjuster locknut when the
correct adjustment has been obtained.
Remove any equipment used to prevent
engine rotation.

Late 1984-on models

Note: This procedure describes clutch instal-
lation as a complete unit. If the clutch has
been dismantled, it must be reassembled
using the Harley-Davidson service tool.

38 On 1991 and later models install the
spacer on the end of the crankshaft (if it
came off the shaft on removal). On all mod-
els, if the aiternator rotor was detached from
the clutch sprocket (models through 1990) or
engine sprocket (1991-on) it should be
installed as described in Chapter 8.

39 With the chain instalied on the engine
sprocket and clutch sprocket, install the
assembly on the crankshaft and mainshaft,

3.36d ... using a gear puller to compress
the springs and start the pressure
plate nuts

3.36b ... and the circlip is installed to
retain the clutch plates

being careful not to damage the stator coils
as the rotor is moved into position. On mod-
els through 1990 install the washer on the
mainshaft and secure with a new circlip.
On 1991 and later models, install the conical
washer on the mainshaft with the side
marked OUT facing outwards. Clean the nut
and shaft threads, apply a drop of Loctite 262
(red) to the shaft threads and tighten to the
specified torque, remembering that the nut
has a left-hand thread (see illustration).

40 Install the adjuster assembly in the
clutch pressure plate and secure with the cir-
clip. On 1891 and later models note that the
release plate ears must align with the cutouts
in the pressure plate.

41 Clean the crankshaft and engine
sprocket nut threads, then apply a drop of
Loctite 242 (blue) thread-locking compound
(Loctite 262 (red) on 1991-on models) to the
shaft threads. With the engine locked,
tighten the nut to the specified torque.
Where a lockplate is fitted, install the plate
over the nut and secure with the lockbolt.

42 Remove any equipment used to prevent
engine rotation. Adjust the chain tension and
clutch after the chaincase has been refitted.

3.39 Apply thread locking compound to
the clutch nut on 1991 and later modeis -
install the washer with the OUT mark
facing outwards

3.36¢c The springs and pressure plate are
installed last . ..

1 Transmission components can be
removed through the access cover in the left
crankcase half. Remove the clutch and pri-
mary drive components (Section 3) and on
late 1984 through 1990 models remove the
alternator stator from the access cover
(Chapter 8).

Removal

1970 through 1990 models
(4-speed)

2  To remove the transmission as a com-
plete unit, remove the four bolts around the
outside of the square shaped access cover in
the primary chaincase. The cover can then be
pulled out, bringing with it the complete gear
cluster and selector mechanism (see illustra-
tion). The right-hand needle roller bearing,
through which the mainshaft passes, will col-
lapse as the bearings are uncaged (see illus-
tration). Don’t lose any of them.

4.2a After the access cover bolts are
removed, the transmission can be
withdrawn from the case as an assembly
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4.2b The uncaged needle bearings will
collapse on removal

4.4 The small roilers on the selector fork
pins are easily lost

3 To release the cam plate assembly,
remove the single bolt that retains the
assembly to the access plate (see illustra-
tion). The assembly has two dowels to
locate the pawl carrier support and is
shimmed. Note how many shims are
installed and set them aside in a safe place
for reassembly (see illustration).

4.10 Five-speed transmission - remove
the gear shafts and shift drum as an
assembly with the access cover

4.3a Remove the bolt and tab washer to
free the selector mechanism

4 |t’s also easy to lose the rollers that slip
over the selector fork pins as they disengage
from the cam plate tracks (see illustration).
They should be taken off and kept in a safe
place until reassembly. The selector forks will
lift off the gears as the gear cluster is disas-
sembiled.

5 There’s no need to disassemble the
gear cluster unless examination shows obvi-
ous defects such as chipped or broken
teeth, rounded dogs or worn bushings. See

4.11 Special tools are required to remove
the mainshaft 5th gear from the casing

4.3b Note the arrangement and number
of shims installed

4.5 The complete four-
speed transmission
gear cluster

Section 6 for further information (see illus-
tration).

6 The foregoing information reiates
specifically to transmissions manufactured
after 1971. Earlier transmissions differ in cer-
tain minor respects, although the same basic
disassembly and reassembly techniques

apply.

1991-on models (5-speed)

7 If you intend to dismantle the gear
shafts, take this opportunity to loosen the
Torx-head screw in the countershaft end
while the shaft is locked in gear.

8  Release the detent lever spring from its
anchor pin, but do not remove the lever’s
pivot bolt.

9 The shifter shaft is retained to the
crankcase by two locknuts. Before removal,
verify the claw arm-to-pin setting as a guide
to reassembly. Release the spring clip from
the end of the shift drum and withdraw the
cam. Remove the two locknuts and washers
and pull the shifter shaft free of the casing
and drum pins.

10 Remove the five bolts from the access
cover, and very gently pry the cover off the
crankcase complete with gear shafts and
shift drum/forks (see illustration).

11 The mainshaft 5th gear will remain in
the right-hand crankcase (see illustration). It
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4.13a Remove the cotter pins and then
remove the guide pins from the forks

is a tight fit in its bearing and will require a
press to draw it out of the bearing. Harley-
Davidson has a service tool for this purpose
(Part No HD-35316A and HD-3531691)
which is essentially a long drawbolt that
bears across the casing aperture and passes
through the 5th gear, through a thick washer
with a OD larger than the 5th gear boss, and
then into a nut. As the nut is tightened
the 5th gear is drawn into the casing.
Caution: It is advised that the correct tool
is used due to the strain alternatives
might place on the casing. Before
attempting removal, first pry the blind
seal out of the gear'end and remove the
spacer and sealing ring from the
threaded portion. Qil seal removal is best
done with the shaft removed.

12 Examine the gear shafts as described
above and if necessary dismantle them as
described in Section 6.

13 To remove the gear shift drum, first
position the drum in neutral (roll pin in right-
hand end at 12 o’clock). Remove the cotter
pins from the forks and using a magnetic
rod, withdraw the shift guide pins from the
fork bores. Remove the nut from the detent
lever pivot bolt and lift out the reinforcing and
locking plates from the drum groove (you

4.13d Lift the shift drum and forks
off the gear shafts

4.13b Remove the nut (arrow), followed
by the reinforcing and locking plates . . .

may have to pull the drum out of position
slightly to clear the roll pin). Withdraw the
shift drum from the forks and, having made
note of their position, lift the forks off the
gear shafts (see illustrations).

Installation

1970 through 1990 models
(4-speed)

14 Turn the engine over so the left side
faces up. Make sure all the transmission
bearings are in position and the gear shift
shaft is located in its correct position. If the
gear cluster has been disassembled,
reassemble it by reversing the instructions in
Section 6.

15 Oil the bearings, then slide the access
cover and gear cluster into position making
sure the end of the gear shift shaft engages
correctly with the pawl carrier (see illustra-
tion). Install and tighten the four access
cover bolts to the specified torque (note that
the shorter bolt goes in the upper right hole).
Check that the shafts are able to revolve
freely.

16 On late 1984 through 1990 models, rein-
stall the stator on the transmission access
plate, referring to Chapter 8 for details.

4.15 The end of the gear shift shaft must
locate in the pawl carrier

. . » to allow removal of the detent
lever pivot boit

4.13¢

1991-on models (5-speed)

17 If the gear cluster shift drum/forks or
their bearings have been disassembled,
reassemble them as described in Section 6.
18 If the mainshaft 5th gear was removed
from the crankcase it must be pressed back
into its bearing until its shoulder contacts the
bearing inner race.

Caution: Use only the correct Harley-
Davidson service tool to install the 5th
gear, otherwise casing damage may
result.

Working from the sprocket side of the 5th
gear, insert a new blind seal in the end of the
gear (it must be recessed to a depth of 0.03
to 0.06 inches (0.76 to 1 .52 mm). Fit a new
sealing ring over the threaded part of the
gear, followed by the spacer (chamfered end
towards sealing ring). Lubricate the lips of
the new oil seat and press it squarely into the
casing until it is flush with the surface.

19 Insert the assembled access cover and
gear cluster into the casing, engaging the
mainshaft end in its 5th gear, and the coun-
tershaft and shifter drum ends in their
respective casings. The access cover should
fit flush with the crankcase; if not, remove
the shafts for investigation.

4.21 Insert the shifter shaft into its
crankcase bore and secure it
lightly with its nuts
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4.23 Install the cam correctly on the
shifter drum end and secure it with
a new retaining clip

20 Inspect the five access cover bolt
threads - if they show signs of having
stretched in use, replace them with new
ones. Apply a few drops of Loctite 242 (blue)
to the bolts and tighten them evenly to the
specified torque. Check that the shafts are
free to rotate when in neutral.

21 Engage the shifter shaft in its bore and
loosely install its washers and nuts, having
engaged the claw arm over the shifter drum
pins. Do not tighten the nuts at this stage
(see illustration).

22 Loop the detent lever spring over its
anchor pin.

23 Place the cam over the shifter drum
pins, aligning its blind hole with the corre-
sponding pin (see illustration). Secure the
cam with a new retaining clip.

24  The shifter shaft claw must be properly
aligned with the drum pins. To ensure this,
shift the transmission into 3rd gear and posi-
tion a No. 32 (0.116 inch ) drill bit through the
hole at the top of the cam and between the
top part of the claw and the drum pin (see
illustrations). At this point press down lightly
on the top of the shifter shaft crank to
remove all play between the claw and drill
bit. At the same time, tighten the bottom

4.24a Checking the shifter shaft
claw alignment

shifter shaft nut fully to the specified torque,
then tighten the top nut to the same torque.
Remove the drill bit.

25 If removed, install the Torx-head screw
and bearing retainer in the countershaft end.

5 Transmission components -
- inspection L

1 Give the transmission components a
close visual examination for signs of wear or
damage, such as chipped or broken teeth,
worn dogs or splines and bent shift forks. If
the transmission has shown a tendency to
jump out of gear look for worn dogs on the
back of the gears and wear in the shift mech-
anism; in the former case wear will be evi-
dent in the form of rounded corners or even a
wedge-shaped profile in extreme cases. On
models through 1990, the corners of the cam
plate tracks will wear first, being character-
ized by a brightly polished surface.

2 The selector arms usually wear across
the fork that engages with a gear, causing a
certain amount of sloppiness in the gear

6.1 Remove the mainshaft, leaving only
the sleeve gear in position

6.2 Note the needle bearing inside the
sleeve gear

4.24b Shifter shaft claw alignment
1 Shifter shaft claw
2 Drill bit
3 Cam

change movement. A bent selector will
immediately be obvious, especially if over-
heating has biued the surface.

3 All transmission components that are
worn or damaged must be replaced. There’s
no satisfactory method of repairing them.

4 Depending on the year of manufacture,
it is possible to determine the condition of
the gear shafts by direct measurement (see
Specifications).

6 Transmission gear cluster - %
disassembly and : Ay

£

reassembly : D
When disassembling the
transmission shafts, place the
components in order on a

long rod.

1970 through 1990 models
(4-speed)

1 Assuming the selector mechanism and
cam plate have been removed (as described
in Section 4), withdraw the mainshaft (see
illustration). Take off the tabbed thrust
washer from the right-hand end and remove
first gear. On the right-hand end of the main-
shaft is the needle roller bearing that seats in
the sleeve gear, a thrust washer and second
gear, which will pull off. Before third gear can
be released, remove and discard the snap-
ring. The washer below should be lifted off,
then the gear itself.

2  The sleeve gear will remain in position
through the main bearing in the access cover
and can be driven out if the access cover is
supported and the gear driven through
towards the inside of the cover. The bearing
itself is retained by two snap-rings, which will
have to be removed first (see illustration).
Warm the cover to simplify removal of the
bearing.
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3  The countershaft is disassembled by
removing the thrust washers (note their num-
ber and arrangement), first gear, another
washer and third gear (see illustration).
Reverting to the other (left-hand) end of the
shaft, press the drive gear off the splined end
of the countershaft. Remove the spacer, sec-
ond gear and the thrust washer.

4 If required, the cam plate assembly can
be disassembled by removing and discarding
the snap-ring on the outer end of the cam
plate shaft (see illustration). This will give
access to the pawl carrier and associated
parts, all of which can be checked for wear
(see illustration). Don’t forget the pawl carrier
support, which should be checked for surface
cracks (see illustration). Check the two pawl
carrier springs for damage caused by acids in
the oil. Note: On 7979 through 1985 models,
do not install cadmium-plated, 14-coil paw!
carrier springs. Use cadmium plated, 16-coil
springs or black phosphatized springs (14 or
16-coil) only.

5 Reassemble the shafts by reversing the
disassembly order. Be sure to install new
snap-rings and make sure all the shims and
thrust washers are replaced in their original
locations (see illustrations). The shafts and
gears must turn freely (see illustration).

6  Before installing the transmission, have
a Harley-Davidson dealer or a repair shop
check the gear spacing and shaft end play. If
it’s not as specified, new pawl carrier sup-
port shims, shift forks or thrust washers may
have to be installed. This is very important so
let a qualified Harley-Davidson technician
handle the job.

1991-on models (5-speed)

7  Disassembly of the transmission shafts
is as follows. Place each component in order
as it is removed as a guide to reassembly.

8 Remove the circlip from the end of the
countershaft and remove its 5th gear. Next
slide both the countershaft- and main-
shaft 2nd gears off their shafts, noting the
split bearing inside the countershaft gear.

9  Slide the thrust washer off the counter-
shaft and remove the circlip retaining the 3rd

6.4c Check the pawl carrier support body
for cracks

6.3 Note the arrangement of the
countershaft thrust washers

6.4a Remove the snap-ring so the cam
plate can be withdrawn

6.4b Access is nhow
available to the pawl
carrier and spring
assembly

gear; slide the 3rd gear off the shaft.

10 The mainshaft 3rd gear'is retained on
each side by a circlip-and thrust washer. First
displace the circlip between 3rd and 1st
gears from its groove and move it and the
thrust washer towards 1st gear. Then push
the 3rd gear back towards 1st gear to pro-
vide clearance to remove the circlip from its
front face. Slide the thrust washer, 3rd gear,

its split bearing and second thrust washer off
the mainshaft.

11 At this point, the shafts should be
pressed out of the access cover. Dealing first
with the countershaft, check that the Torx
screw and retainer plate have been removed
from its end. Place a support between the
4th and 1st gears and press on the end of
the countershaft (do not press on the inner

6.5a Reassemble by installing the shaft
gears, thrust washers and snap-rings in
the reverse order of disassembiy

6.5b The mainshaft thrust washer has a
projecting tab
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6.5¢ Install the cam plate plunger, then
check the action of the gear selector

7.1b If the bike has a forward-mounted shift pedal, remove the
footpeg pivot bolt and nut, then unbolt the footpeg bracket and
remove the pedal

A Footpeg pivot bolt

7.3 Pry out the seal (this can be done
with the shaft installed) and drive
in a new one

6.5d - All shafts should revolve freely
before installation

B Forward linkage adjuster

race of the bearing) to push it out of the
access cover.

12 Once clear of the access cover, slide
the angled spacer off its end, together with
the 4th gear. The 1st gear is retained on both
sides by a circlip and thrust washer; note its
split bearing when removing.

13 Turning to the mainshaft, slide its 1st
gear off the shaft. Place a support under
its 4th gear and press the shaft from the
access cover. Once free, remove the spacer,
4th gear and its split bearing. The remaining
thrust washer and a clip can be removed if
desired.

14 Reverse the disassembly sequence to
assemble the gear shafts.

1 Mark the position of the shift pedal on

7.1a -If the bike has a direct-mounted
shift pedal, remove the pinch bolt (arrow)
to detach the pedal

7.1c Loosen the pinch bolt {upper arrow) to remove the lever;
unbolt the rear adjuster (lower arrow) to adjust the linkage

the shaft (see illustrations).

2 Remove the pedal pinch boit and slide
the pedal off the shaft. If the bike is equipped
with a shift linkage, remove both pinch bolts
and remove the shift pedal, linkage rod and
shift lever.

3  Check the shift shaft seal for signs of oil
leakage (see illustration). If necessary, pry it
out of its bore and drive in a new one with a
socket the same diameter as the seal.

4 Installation is the reverse of the removal
steps.

Adjustment

5  Adjustment of the linkage on models so
equipped shouldn’t be necessary uniess
shifting becomes difficult. To make the
adjustment, disconnect one end of the shift
rod (see illustration 7.1c). Loosen the lock-
nuts on the shift rod ends and turn the
adjusters as needed to change shift rod
length. Tighten the locknuts and reconnect
the linkage.
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8 "'QKigkst'értér -removaland
~installation ﬁ

Removal

1 Remove the primary chaincase (see
Section 3).

2 Rotate the kickstarter crank gear so the
kickstarter ratchet gear can be lifted off the
transmission sleeve gear assembly.

3  Remove the nut from the end of the
kickstarter shaft (after bending back the tab
washer) and tap the end of the shaft so it’s
driven through the center of the kickstarter
crank gear. The kickstarter shaft can now be
withdrawn, together with the oil seal, shims
and thrust plate. Note the number of shims
used - all of them must be replaced during
reassembly.

Inspection
4 The kickstarter mechanism is extremely

rugged. The problems most likely to develop
are a broken kickstarter return spring, caus-
ing engagement of the mechanism while the
engine is running, or slipping under load.

5  The kickstarter return spring is on the
outside of the cover and is easily removed
and replaced after the kickstarter lever has
been removed. The spring is pre-tensioned,
so it will return the kickstarter to an upright
position when released.

6  Failure of the kickstarter mechanism to
disengage after the engine has started can
usually be traced to a bent kickstarter shaft,
worn shaft bearings or excessive shaft end
play, which should normaily be within 0.001
to 0.007-inch. Shims of varying thicknesses
are available to take up excess play.

7  Slippage is caused by worn or broken
teeth on the kickstarter crank gear or the
kickstarter ratchet gear with which it
engages. It may also be caused by worn
teeth on either the kickstarter ratchet found
on the back of the ciutch outer drum or on
the face of the kickstarter ratchet gear. In all
cases the worn parts are not repairable and

must be replaced. In the case of the kick-
starter ratchet, this will involve removing the
rivets to release the worn component and re-
riveting the replacement into position.

Installation

8 Install the kickstarter shaft. Grease the
shaft before it's installed and make sure the
thrust piate, shims and oil seals aren’t left
out.

9 Install the kickstarter crank gear and
tighten the center retaining nut, bending over
the tab washer to secure it. Instali the spring,
clutch sprocket spacer and kickstarter
ratchet gear (the ratchet teeth should face
out) over the transmission (input shaft) sleeve
gear. The kickstarter crank gear must be
located with the segment containing the
teeth in the 6 to 8 o’clock position. This will
permit the kickstarter ratchet gear to rest
against the metal plate that covers the
greater portion of the sprocket teeth.

10 The remainder of installation is the
reverse of the removal steps.
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Fuel and exhaust systems

3e1

Air cleaner - removal and installation..........c.c.cccevevinicciie e, 8 Evaporative emission control system - generai information......... 9
Carburetor - adjustments........cccovvceiroircercecrinn e 7 Exhaust system - removal and installation ..o, 12
Carburetor - disassembly, inspection and reassembly .. 6 Fuel control valve - removal and installation . . 3
Carburetor overhaul - general information.........cc.cc.coovvveeveviene, 5 Fuel system - general information ............cccoc i 1
Carburetor - removal and installation ..........cccoeveeivviceice e 4 Fuel tank - removal and installation ..........cccoeviciiini e, 2
Choke knob and cable - removal and installation ........c..c............ 11 Throttle cabie and grip - removal, installation and adjustment .... 10
Degrees of difficulty
Easy, suitable for % Fairly easy, suitable % Fairly difficult, suit- % | Difficult, suitable % Very difficult, §
novice with little X | for beginner with QY | able for competent % for experienced N, | suitable for expert &g
experience % some experience ft DIY mechanic § DIY mechanic ?ﬁ DIY or professional &
Specifications
Carburetor
Type

1970 and 1971
1972 through 1
1977 through 1
1988-on..........

Adjustments
Idle speed

976
987

Fast idle speed .

Float level

Main jet sizes

Tillotson ..........

1979 ...

1986 ..........

Tillotson
Bendix

Keihin non-CV
Keihin GV

See Chapter 1
See Chapter 1
See text

0.055, 0.057, 0.059, 0.061 and 0.063
90, 95, 100, 105, 110, 115, 120 and 125

1.60, 1.65, 1.70, 1.75, 1.80 and 1.85 mm
165
160
155

155
150

165
180
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Main jet sizes (continued)

All others
170
200
155
160
155
160
175
175
160
170
170
160
International
Switzerland (1995).......coiveriiiiicrieeee e 160
Switzerland (1996-0N) ......coccierrerierre e eerrrccr e 190
1200 (except 1998 and 1999 XL1200S)
L0211} (o] ¢ o1 [N O SO URPP PSPPI 185
49 states 170
International ........ccooeeriiiiii e 190
Through 1998 .....ccoiiii e 190
1999-on ....cccueeneee 200
Switzerland (1995)......ccccvevvcernnnen. 160
Switzerland (1996 through 1998)..... 190
Switzertand (1999-0n) ......ccceenvene. 200
1998 and 1999 XL1200S (@ll) ....c.ccrverrerrerrierrrecerresseeeeeseeeneeraenas 195
Slow jet sizes (1979 and later models only)
65
68
52
35
1989 through 1991
L0 1174 1= o o Y2 USRS 42
All others ....cocconenncennnne. 45
1992 through 1994 40
1995
US and SWitzerland.......c.ccccociicieieeeirire e e e e e e 40
INErNAtIoNal.........ce it s 42
1996 AN HAEET ..ciiiiiie et st 42
Torque specifications
Tillotson carburetor
Inlet needie valve SEat ........coccvcceirce e e 40 to 45 inch-lbs (4.5 to 5 Nm)
Diaphragm COVEr PIUQG ...cccceiriiiieee et rr e avae e eneesae e eae 23 to 28 inch-lbs (2.6 to 3 Nm)
Keihin carburetor (1977 through 1985)
Carburetor Mounting NUES .....ooeveeeveecercrecee e 19 ft-lbs (26 Nm)
Keihin carburetor (1986 and 1987)
Carburetor-to-intake manifold bOS ..o 15 to 17 ft-Ibs (20 to 23 Nm)
Intake manifold flange-to-cylinder head nuts/bolts........ccccouveeeiecennneen. 72 to 120 inch-lbs (8 to 14 Nm)
Air cleaner backplate
To engine bolts......ccoverrccireciiire e 120 to 144 inch-lbs (14 to 16 Nm)
To carburetor bolts.... 36 to 60 inch-Ibs (4 to 7 Nm)
Al ClEaNEr COVEI SCIEBWS.....ciicceieeeiieeceeirresteeressresscntesiesssersssssesesesescones 36 to 60 inch-lbs (4 to 7 Nm)
Keihin carburetor (1988-on)
Intake manifold flange-to-cylinder head nuts/bolts
Through 2007 ......ccireecreerieerceeraerersesrsreeseesesseseseeseesssaseasssessennsasses 72 t0 120 inch-Ibs (8 to 14 Nm)
A 002 T oo I - | £~ SO S 96 to 144 inch-lbs (10.9 to 16.3 Nm)

Carburetor Clamp SCIEW ..c..ceevceeeieeeeeieee et s s e ee s eirne s erren s 10to 15 inch-Ibs (1.1 to1.7 Nm)
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1 Fuel system general
mformatlon ‘

The fuel system consists of the fuel
tank, the control valve, the fuel line and the
carburetor. Gasoline is fed by gravity to the
carburetor through the control valve, which
contains a built-in filter. The control valve has
three positions; On, Off and Reserve. The
reserve position provides a small amount of
fuel after the main supply has run out, so the
engine will still run for a short time.

Three different makes of carburetors
were installed on the motorcycles covered
by this manual. Tillotson carburetors were
used on 1970 and 1971 models, Bendix car-
buretors were used on 1972 through 1976
models and Keihin carburetors were used on
1977 and later models. Beginning in 1988, a
constant velocity (CV) version of the Keihin
carburetor was standard equipment.

All carburetors have a butterfly throttle
(CV carburetors aiso have a slide, but it’s
vacuum operated and responds to throttle
butterfly movement) and incorporate an
accelerator pump. The Bendix and Keihin
carburetors have an integral float chamber.
Each carburetor has a manual choke to facil-
itate easy starting in low outside tempera-
tures.

A large capacity air cleaner is attached
to the carburetor intake on all models. Refer
to Chapter 1 for filter maintenance instruc-
tions.

All 1986 and later California models are
equipped with an evaporative emission con-
trol system to reduce air pollution that stems
from evaporation of gasoline in the fuel tank
when the motorcycle is parked.

Several fuel system routine mainte-
nance procedures are included in Chapter 1.

2 Fuel tank removal and"k'
mstaiiatlon ‘

Warning: Gasoline is extremely
flammable, so take extra
precautions when you work on
any part of the fuel system.
Don’t smoke or allow open flames or bare
light bulbs near the work area, and don’t
work in a garage where a gas-type
appliance (such as a water heater or
clothes dryer) is present. Since gasoline is
carcinogenic, wear fuel-resistant gloves
when there’s a possibility of being
exposed to fuel, and, if you spill any fuel
on your skin, rinse it off immediately with
soap and water. Mop up any spills
immediately and do not store fuel-soaked
rags where they could ignite. When you
perform any kind of work on the fuel
system, wear safety glasses and have a
fire extinguisher suitable for a Class B
type fire (flammable liquids) on hand.

2.5 On most models, the tank is held in
place by nuts/bolts at both ends

Removal

1 Turn the fuel control valve to the Off
position and disconnect the fuel line from the
carburetor. Some hose clamps installed at
the factory must be cut or pried off and can’t
be reused.

2 Insert the end of the fuel line into a
clean gasoline container and turn the fuel
valve to the Reserve position to drain the
tank. Use a funnel to direct the gasoline into
the container.

3 On some tanks, the crossover hose,
which connects the two lower portions of the
tank, must be disconnected from one of the
fittings. Release the clamp and slide it down
the hose. Some clamps have to be cut off
with wire cutters and can’t be reused - install
a worm-drive clamp when the hose is rein-
stalled.

4 On 1983 and later XLS models, remove
the three screws, disconnect the tachome-
ter, remove the gas tank cap and detach the
center panel.

5 On most models, the fuel tank is
attached to the upper frame rait at the front
and rear by a nut and bolt. The bolts pass
through flanges on the tank and lugs on the
frame (see illustration). On some models,
the rear of the tank is secured by a strap and
spring-loaded clip.

6  On some models, the front tank mount
is also used to secure the ignition coil and
horn with brackets and spacers (see illus-
tration). When the front mounting bolt is
removed, the coil assembly should be held in
place to prevent it from dropping down onto
the engine, possibly causing damage.

7 Remove the nuts/bolts securing the fuel
tank to the frame. Support the ignition coil, if
necessary. Lift the fuel tank away from the
frame and store it in a safe place, away from
sparks and flames. Note: On later models
with an evaporative emission system, the
vent hose must be detached from the fitting
on the tank.

Installation
8  When installing the tank, reverse the

2.6 The front fuel tank bolt also secures
the ignition coil on early models

removal procedure. Make sure the coil and
horn mounting brackets and spacers are
correctly reinstalled at the front fuel tank
mount. Don’t pinch the wiring harness
between the tank and frame. Position the
horn so it doesn’t touch the coil bracket or
frame.

Warning: Gasoline is extremely
flammable, so take extra
precautions when you work on
any part of the fuel system.
Don’t smoke or allow open flames or bare
light bulbs near the work area, and don’t
work in a garage where a gas-type
appliance (such as a water heater or
clothes dryer) is present. Since gasoline is
carcinogenic, wear fuel-resistant gloves
when there’s a possibility of being
exposed to fuel, and, if you spill any fuel
on your skin, rinse it off immediately with
soap and water. Mop up any spills
immediately and do not store fuel-soaked
rags where they could ignite. When you
perform any kind of work on the fuel
system, wear safely glasses and have a
fire extinguisher suitable for a Class B
type fire (flammable liquids) on hand.
1 If the control valve is leaking or the filter
must be cleaned, the valve must be
detached from the bottom of the tank. Drain
the fuel into a clean gasoline container first
(see Section 2), then detach the fuel line from
the valve. Most hose clamps installed at the
factory must be pried or cut off and can’t be
reused.
2 Unscrew the large nut and detach the
valve from the bottom of the fuel tank (see
illustration).
3 Refer to Chapter 1 for instructions on
cleaning and replacing the fuel filter.
4 If the valve leaks badly or doesn’t work
correctly, it must be replaced with a new
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3.2 Make sure the tank is empty, then
unscrew the fuel control valve with a
wrench on the large hex nut (arrow)

one. The control valve on later models can
be disassembled by removing the two
screws from each side of the lever.

5  The lever, spring and nylon valve can be
removed after the screws are removed.

6  Before installing the valve in the fuel
tank, apply Teflon tape or sealant that’s
resistant to gasoline to the tank threads.
On 1975 and later models, the valve has a
left-hand thread and the fitting on the bottom
of the fuel tank has a right-hand thread. As
the large nut is tightened, the fuel valve and
the tank are drawn together.

7 When the fuel valve is securely fastened
to the tank, connect the fuel line to it. Install a
new hose clamp if necessary.

4 Carburetor - removal and
installation

Warning: Gasoline is extremely
. flammable, so take extra
A N\ precautions when you work on
" any part of the fuel system.
Don’t smoke or allow open flames or bare
light bulbs near the work area, and don’t
work in a garage where a gas-type
appliance (such as a water heater or
clothes dryer) is present. Since gasoline is
carcinogenic, wear fuel-resistant gloves
when there’s a possibility of being
exposed to fuel, and, if you spill any fuel
on your skin, rinse it off inmediately with
soap and water. Mop up any spills
immediately and do not store fuel-soaked
rags where they could ignite. When you
perform any kind of work on the fuel
system, wear safety glasses and have a
fire extinguisher suitable for a Class B
type fire (flammable liquids) on hand.
Note: Although it isn’t absolutely necessary,
you probably will find it easier to remove the
carburetor if the fuel tank is removed first
(see Section 2).
1 Refer to Section 8 and remove the air
cleaner assembly.

2  Turn the fuel control valve to the Off
position and disconnect the fuel line from the
carburetor. Most hose clamps installed at
the factory must be pried or cut off and can’t
be reused.

3 Disconnect the throttle cable(s) from the
carburetor. Tillotson and Bendix carburetors
use set screws to secure the throttle cable.
To disconnect the cable(s) from a Keihin car-
buretor, turn the throttle valve open by hand
and pull the cable ferrule out of the hole in
the throttle lever. On 1981 and later models,
there are two cables attached to the throttie
lever.

4 Disconnect the choke cable from the
carburetor - it’s attached with a set screw on
all carburetors. Note: The CV carburetor
used on 1988 and later models doesn’t have
a choke. It has an enrichener valve that’s
cable-operated just like the choke. To detach
it, unscrew the fitting and pull the valve out of
the left (rear) side of the carburetor. Be care-
ful not to damage the end of the valve while
it’s exposed.

5 Disconnect the vacuum and EVAP
(emission) system hose(s) from the carbure-
tor (some later California models only).

6  On all but 1988 and later models (CV
carburetor), remove the nuts and bolts that
secure the carburetor to the intake manifold.
Note: On 1983 and later models, remove the
nut and washer and detach the VOES
bracket from the carburetor mounting stud.
Remove the stud and lower bolt. Carefully
separate the carburetor from the intake man-
ifold. On 1977 and 1978 Keihin carburetors,
an O-ring seal is installed between the carbu-
retor and intake manifold. All other models
have a gasket.

7 On 1988 and later models, simply
loosen the hose clamp and pull the carbure-
tor out of the intake manifold.

8 Installation is the reverse of the removal
procedure, but be sure to install a new gas-
ket or O-ring between the intake manifold
and carburetor.

9 Replace the gasket between the air
cleaner baseplate and the carburetor with a
new one.

5 ..Carburetor overhaul -
general information

1 Poor engine performance, hesitation
and little or no engine response to idle
fuel/air mixture adjustments are all signs that
major carburetor maintenance is required.

2  Keep in mind that many so-called car-
buretor probliems are really not carburetor
problems at all, but mechanical problems in
the engine or ignition system faults. Establish
for certain that the carburetor needs mainte-
nance before assuming an overhaul is nec-
essary.

3  For example, fuel starvation is often
mistaken for a carburetor problem. Make
sure the fuel filter, the fuel line and the gas

tank cap vent hole are not plugged before
blaming the carburetor for this relatively
common malfunction.

4 Most carburetor problems are caused
by dirt particles, varnish and other deposits
which build up in and block the fuel and air
passages. Also, in time, gaskets and O-rings
shrink and cause fuel and air leaks which
lead to poor performance.

5 When the carburetor is overhauled, it's
generally disassembled completely and the
metal components are soaked in carburetor
cleaner (which dissolves gasoline deposits,
varnish, dirt and sludge).

Caution: Don’t soak any rubber parts
(especially the vacuum piston diaphragm
on the CV carburetor) in carburetor
cleaning solvents. They will be damaged
if you do.

The parts are then rinsed thoroughly with
solvent and dried with compressed air. The
fuel and air passages are also blown out with
compressed air to force out any dirt that may
have been loosened but not removed by the
carburetor cleaner. Once the cleaning
process is complete, the carburetor is
reassembled using new gaskets, O-rings,
diaphragms and, generally, a new inlet nee-
dle and seat.

6 Before taking the carburetor apart,
make sure you have all of the necessary O-
rings and other parts, some carburetor
cleaner, solvent, a supply of rags, some
means of blowing out the carburetor pas-
sages and a clean place to work.

7  Some of the carburetor settings, such
as the sizes of the jets and the internal pas-
sageways, are predetermined by the manu-
facturer after extensive tests. Under normal
circumstances, they won’t have to be
changed or modified. If a change appears
necessary, it can often be attributed to a
developing engine problem.

6 Carburetor - disassembly,
inspection and reassembly

Warning: Gasoline is extremely
flammable, so take extra
precautions when you work on
any part of the fuel system.
Don’t smoke or allow open flames or bare
fight bulbs near the work area, and don’t
work in a garage where a gas-type
appliance (such as a water heater or
clothes dryer) is present. Since gasoline is
carcinogenic, wear fuel-resistant gloves
when there’s a possibility of being
exposed to fuel, and, if you spill any fuel
on your skin, rinse it off immediately with
soap and water. Mop up any spills
immediately and do not store fuel-soaked
rags where they could ignite. When you
perform any kind of work on the fuel
systermn, wear safely glasses and have a
fire extinguisher suitable for a Ciass B
type fire (flammable ligquids) on hand.
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6.19 Check the inlet needle valve
for a groove or ridge in the
tapered area (arrow)

1 Before disassembling the carburetor,
clean the outside with solvent and lay it on a
clean sheet of paper or a shop towel.

2  After it’s been completely disassem-
bled, submerge the metal components in
carburetor cleaner and allow them to soak
for approximately 30 minutes. Do not place
any plastic or rubber parts in it - they’ll be
damaged or dissolved. Also, don't allow car-
buretor cleaner to get on your skin.

3 After the carburetor has soaked long
enough for the cleaner to loosen and dis-
solve the varnish and other deposits, rinse it
thoroughly with solvent and blow it dry with
compressed air. Also, blow out all the fuel
and air passages in the carburetor body.

Caution: Never clean the jets or passages
with a piece of wire or drill bit - they
could be enlarged, causing the fuel and
air metering rates to be upset.

Tillotson carburetor

4 Carefully turn the idle mixture adjust-
ment screw in until it bottoms, while counting
the number of turns, then remove it, along
with the spring. Record the number of turns -
you'll need to refer to it later. Remove the
intermediate mixture adjusting screw in the
same manner. By counting the number of
turns until they bottom, the adjustment
screws can be returned to their original posi-
tions and adjustments will be kept to a mini-
mum.

5 Note the position of the throttle valve
before removing it to ensure it’s reinstalled in
the same position. Remove the two screws
securing the throttle valve to the shaft and
detach the valve. '

6  Remove the screw securing the throttle
shaft and accelerator pump. Pull the throttie
shaft out of the carburetor body along with
the throttle shaft spring and washers, then
remove the dust seals from both sides of the
carburetor body.

7 Invert the carburetor and remove the
screws securing the diaphragm cover. Care~
fully lift off the cover, then remove the
diaphragm and gasket. Separate the

6.25 Disconnect the lever and remove the

accelerator pump (Bendix carburetor)

diaphragm from the gasket by peeling them
apart.

8 Take out the screw that secures the
accelerator pump plunger, then withdraw the
plunger.

9 Remove the plug screw from the
diaphragm cover.

10 Remove the inlet control lever screw.
This will permit the control lever pin, the con-
trol lever and the inlet needle to be removed.
These parts are very small and easily lost if
you aren’t careful. Remove the control lever
tension spring from below the assembly.

11 Remove the inlet needle valve seat and
gasket with a thin-wall 3/8-inch socket. Note
the position of the seat insert with the
smooth side toward the inside of the cage.
The gasket can be lifted out with a scribe.

12 Unscrew the main jet plug, then remove
the main jet and gasket.

13 Drill a 1/8-inch hole in the center of the
main nozzle welch plug. Be careful not to drill
beyond the welch plug, since damage to the
main nozzle can result. Insert a small punch
through the hole and carefully pry the plug
out of the casting.

14 Remove the idle port welch plug as
described in the previous Step.

15 Using a small punch, remove the welch
plug over the economizer check ball and let
the check ball roll out.

16 Remove the screws securing the choke
valve and lift out the bottom part of the valve,
17 Slide the choke shaft assembly out of
the carburetor (when this is done, the upper
part of the choke valve will be released and
can be removed). Remove the choke spring
and the choke shaft friction ball and spring.
Pry the choke shaft dust seal out of the car-
buretor body.

18 Clean and inspect the parts as
described in Steps 2 and 3 of this Section.
Inspect the carburetor body for cracks and
make sure the throttle shaft turns freely with-
out excessive play. If it’s sloppy, a new car-
buretor will be needed (although sometimes
the throttle shaft bores can be reamed out
and bushings installed - check with a dealer
service department).

6.27 Unscrew and withdraw the idle tube
(Bendix carburetor)

19 Make sure the inlet control lever rotates
freely on the pin and the forked end of the
lever engages with the slot in the inlet needle
valve. Check the end of the control lever for
wear and burrs. Check the spring to be sure
it isn’t stretched or distorted. Check the inlet
needle valve and seat for nicks and a pro-
nounced groove or ridge on the tapered end
of the valve (see illustration). if there is one,
a new needle and seat should be used when
the carburetor is reassembled.

20 Examine the rest of the parts for wear
and damage.

21 Reassemble the carburetor by reversing
the disassembly sequence. Use a new
diaphragm as well as new gaskets and seals
and don’t overtighten any of the small fas-
teners or they may break off.

22 Seat the new welch plugs by striking
them with a punch slightly smaller than the
plug itself. When the plug is seated, it should
be flat, not concave. This will ensure a tight
fit around the edge of the casting opening.
23 The inlet control lever tension spring
should be installed in the carburetor body.
Be sure it attaches to the protrusion on the
inlet control lever. Bend the diaphragm end
of the control lever so when the lever is
installed, it’s flush with the floor of the meter-
ing chamber.

24 Be sure to tighten the inlet needle valve
seat and the diaphragm cover plug to the
torques listed in this Chapter’s Specifica-
tions.

Bendix carburetor

25 Remove the screw securing the accel-
erator pump lever to the throttle shaft. Dis-
connect the accelerator pump boot from the
float bowl. Remove the accelerator pump
and lever (see illustration).

26 Compress the spring on the accelerator
pump shaft, rotate the pump lever 1/4-turn
and disengage the pin at the top of the shaft
from the lever.

27 On 1972 through 1974 models,
unscrew the idle tube from the top of the car-
buretor body and detach the gasket at the
same time (see illustration).
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6.28 Unscrew the main jet and tube
assembly from the float bowl
(Bendix carburetor)

28 Unscrew the main jet and tube assem-
bly from the bottom of the float bowl (see
illustration). This will release the float bowl.
Remove the O-ring and fiber washer from the
main jet assembly.

29 Note how the float spring is positioned
(see illustration), then push the float pivot
pin out of the throttle body. You may have to
use a small punch to push the pin out.
Remove the float assembly along with the
inlet needle valve and the float spring (see
illustration). Remove the float bowl gasket.
30 Carefully screw the idle mixture adjust-
ing screw in until it bottoms, while counting
the number of turns, then remove it along
with the spring. Remove the throttie stop
screw and spring in the same manner.
Counting and recording the number of turns
required to bottom the screws will enabie
you to return them to their original positions
and minimize the amount of adjustment
required after reassembly.

31 Close the choke and remove the screws
securing the choke valve to the shaft. Pull
the choke shaft and lever out, releasing the
spring and the plunger.

32 Pry the choke shaft seal and retainer
out of the carburetor body. Remove the
choke shaft cup plug only if it’s damaged
and must be replaced.

33 Close the throttle valve and remove the
two screws securing it to the shaft. Remove
the valve, then slide the shaft out of the car-
buretor body. Release the spring from the
throttle shaft.

34  Pry the throttle shaft retainers and seals
out of both sides of the carburetor body.

35 Clean and inspect the parts as
described in Steps 2 and 3 of this Section.
Make sure the throttle shaft turns freely with-
out excessive play. If it’s sloppy, a new car-
buretor will be needed (although sometimes
the throttle shaft bores can be reamed out
and bushings installed - check with a dealer
service department). Check the inlet needle
valve and seat for nicks and a pronounced
groove or ridge on the tapered end of the
valve (see illustration 6.19). If there is one, a

6.29a Note the position of the float spring
before removing the pivot pin
{Bendix carburetor)

6.40 Be sure the inlet needle valve is
correctly seated during reassembly - the
retainer clip fits over the tab on the
float (arrow) (Bendix carburetor)

new needle and seat should be used when
the carburetor is reassembled. Check the
float pivot pin and its bores for wear - if the
pin is a sloppy fit in the bores, excessive
amounts of fuel will enter the float bowi and
flooding will occur. Shake the float to see if
there’s gasoline in it. If there is, install a new
one.

36 Reassembly is the reverse of disassem-
bly. Use new gaskets and seals. Whenever
an O-ring or seal is installed, lubricate it with
grease or oil. Don’t” overtighten any of the
small fasteners or they may break off.

37 Position the throttle shaft so the flat
section is facing out and instali the throttie
valve (leave the screws slightly loose). Open
and close the throttle a few times to center
the valve on the shaft. Hold the valve firmly in
place while tightening the screws.

38 Insert the choke shaft seal and seal
retainer into the choke shaft hole and stake
the retainer in place with a small punch.

39 Connect the choke valve to the choke
shaft in the same manner as the throttle valve.
40 When the inlet needle valve assembly is
installed, be sure the clip is attached to the

6.29b Lift out the inlet needie valve
with the retaining clip attached
{Bendix carburetor)

6.42 The long end of the float spring
{arrow) must be positioned as shown
{Bendix carburetor)

float tab (see illustration). Check and adjust
the float level as described in Section 7.

41  Turn the idle mixture adjusting screw
and the throttle stop screw in until they bot-
tom and back each one out the number of
turns required to restore them to their origi-
nal positions.

42 Invert the carburetor and rotate the long
end of the float spring up, against the float.
Position the float bowl carefully over the
throttle body, releasing the fioat spring so
the long end of the spring is pressed against
the side of the float bow! (see illustration).
43 Install the main jet and tube assembly
through the bottom of the fioat bowl and into
the throttle body. Tighten it securely.

Keihin carburetor (except CV
type)

44 Remove the screws securing the float
bowl to the bottom of the throttle body and
detach the float bowl! (see illustration).

45 Loosen the float retaining screw and
slide the pivot pin out {see illustration), then
carefully separate the float assembly from
the carburetor.
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6.44 Remove the screws securing the
float bowl (Keihin non-CV carburetor)

6.48 Remove the low speed jet plug
(Keihin non-CV carburetor)

46 Remove the inlet needle valve and
retaining clip from the float assembly.

47 Separate the rubber boot from the float
bowl, then disengage the accelerator pump
rod from the rocker arm (see illustration).
48 Remove the plug from the bottom of the
throttle body to gain access to the low speed
jet. On some models, the low speed jet is
accessible only after removing the main jet
and main nozzle as described below.

6.45 Loosen the retaining screw to
release the float pin (Keihin
non-CV carburetor)

" 6.49 Remove the main jet (Keihin
non-CV carburetor)-

49 Unscrew the main jet (see illustration).
On 1976 through 1978 models, tip the throt-
tle body to remove the main nozzle, then
unscrew the low speed jet.

50 Unscrew the nut securing the throttle
cable pulley or the fast idle cam assembly in
place (see illustration). Remove the throttie
cable pulley and the return spring from the
throttle shaft (see illustration).

6.47 Disconnect the accelerator pump
rod from the rocker arm (Keihin
non-CV carburetor)

&

6.50a Remove the throttle cable pulley
mounting-nut (Keihin non-CV carburetor)

51 Remove the screws and detach the
choke and throttle cable brackets (see illus-
tration).

52 Remove the low speed mixture adjust-
ing screw (1975 through 1979 models only)
and the throttle stop screw as described in
Step 30 (see illustration). Note: Late 7977
through 1979 models have a limiter cap on
the low speed mixture screw that must be

6.50b Disconnect the throttle return
spring from the throttle shaft
{Keihin non-CV carburetor)

6.51 Locations of the throttle cable (1)
and choke cable (2) brackets
{Keihin non-CV carburetor)

6.52 Remove the throttle stop screw
{Keihin non-CV carburetor)
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6.59a Remove the cover screws {(Keihin CV carburetor) . ..

6.60 Lift out the vacuum piston and jet needle
{Keihin CV carburetor)

pried off to remove the screw. Models built
after 1979 don’t have a low speed mixture
screw - the idle mixture is preset and can’t
be changed.

53 Don’t disassemble the throttle valve -
it's matched to the carburetor and isn’t
replaceable. If there’s a problem with the
valve, the carburetor must be replaced with a
new one.

54 Clean and inspect the parts as
described in Step 35.

55 Check the accelerator pump boot for
cracks, the rod for distortion and the
diaphragm for holes, cracks and other
defects. If any wear or damage is evident,
replace the pump components with new
ones.

56 Reassembly is the reverse of disassem-
bly. Use new gaskets and seals. Whenever
an O-ring or seal is installed, lubricate it with
grease or oil. Don’t overtighten any of the
small fasteners or they may break off. Check
the float level (Section 7) before installing the
float bowl.

57 Turn the low speed mixture adjusting
screw {(if used) and the throttle stop screw in

until they bottom and back each one out the
number of turns required to restore them to
their original positions.

Keihin CV carburetor

58 Remove the carburetor from the
machine as described in Section 4. Set the
assembly on a clean working surface.

59 Remove the four screws securing the
top cover to the carburetor body (see illus-
tration). Lift the cover off and remove the
piston spring (see illustration).

60 Peel the diaphragm away from its
groove in the carburetor body, being careful
not to tear it. Lift out the diaphragm/piston
assembly (see illustration).

61 Remove the piston spring seat and sep-
arate the needle from the piston (see illus-
trations).

62 Refer to the accompanying illustration
and note the following (see illustration):

63 Make sure the screwdrivers fit their
slots.

64 Remove the float chamber cover and O-
ring for access to the jets and floats. Hold
the needle jet holder with a wrench while you

6.59b ... lift off the cover and remove the spring and diaphragm

6.61a Remove the vacuum piston spring seat from the piston
{Keihin CV carburetor)

unscrew the main jet. Note which way the
needie jet goes in the bore {see illustration).
65 Push out the float pin to remove the
floats.

66 When removing the diaphragm covers,

6.61b Remove the needle from the piston
{Keihin CV carburetor)
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6.62 Keihin CV carburetor -

exploded view

Cover screw

Top cover

Collar

Intake manifold flange
Intake manifold

Intake manifold screw
Intake manifold flange
Sealing ring

Throttle bracket screw
Idle speed screw
Spring

Throttle cable bracket
Washers

Throttle cable bracket screw

and washer

Linkage rod

Washer

Spring

Float chamber O-ring
Washer

Clip

Cotter pin

Linkage rod

Boot

Accelerator pump diaphragm

Accelerator pump cover
Lockwasher

Screw

O-ring

Spring

Float chamber

Accelerator pump nozzle

Screw

O-ring (not used on Sportster)

Main jet

Needle jet holder
Needle jet

Float

Float pivot pin
Needle valve

41
42

44
45

Washer
Lever
Slow jet
Washer
Cotter pin
Collar

—26

—27
46  Choke plunger
47  Spring
48  Fitting
49  Choke cable nut
50 Choke cable cap
51  Choke cable guide

52
53
54
55
56
57

2478-3-26.5 HAYNES

Sealing ring
Vacuum hose
Vacuum piston
Jet needle

Piston spring seat
Spring
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6.64 Here’s how the needle jet, needle jet
holder and main jet are arranged
(Keihin CV carburetor)

do not lose the small O-ring in the passage
next to the diaphragm.

67 The choke plunger is part of the choke
cable (see illustration). To remove it,
unscrew it from the carburetor, then com-
press the spring and slip the cable end out of
the plunger (see illustration).

68 Remove the accelerator pump
diaphragm screws (see illustration 6.64).
Take out the pump cover, noting the loca-
tion of the O-ring. Take out the spring-and
diaphragm.

69 Check the operation of the choke
plunger. If it doesn’t move smoothly, replace
it, along with the return spring. Check the
tapered end of plunger for wear and replace
if it’s worn (see illustration).

70 Check the carburetor body, float bowl
and top cover for cracks, distorted sealing
surfaces and other damage. If any defects
are found, replace the fauity component,
although replacement of the entire carbure-
tor will probably be necessary (check with
your parts supplier for the availability of sep-
arate components).

71 Check the diaphragms for splits, holes
and general deterioration. Holding them up

6.69 Check the plunger tip and seal
(arrow) for wear (Keihin CV carburetor)

6.67a Unscrew the starter valve from the
carburetor and compress the spring . . .

to a light will help to reveal problems of this
nature.

72 Insert the vacuum piston in the carbure-
tor body and see that it moves up-and-down
smoothly. Check the surface of the piston for
wear. If it’s worn excessively or doesn’t
move smoothly in the bore, replace the car-
buretor.

73 Check the jet needle for straightness by
rolling it on a flat surface (such as a piece of
glass). Replace it if it’s bent or if the tip is
worn.

74  Check the tip of the fuel inlet valve nee-
dle. if it has grooves or scratches in it, it must
be replaced. Push in on the rod in the other
end of the needle, then release it - if it does-
n’t spring back, replace the valve needle.

75 Check the O-rings. Replace them if
they’re damaged.

76 Operate the throttle shaft to make sure
the throttle butterfly valve opens and closes
smoothly. If it doesn’t, replace the carbure-
tor.

77 Check the floats for damage. This will
usually be apparent by the presence of fuel
inside one of the floats. If the floats are dam-
aged, they must be replaced.

6.79 Don’t let the jet needle retainer
block the vacuum hole (arrow)
(Keihin CV carburetor)

6.67b ... then slip the cable end out of
the plunger to separate the plunger from
the cable (Keihin CV carburetor)

78 Assembly is the reverse of disassembly,
with the foilowing additions.

79 Be sure the jet needle’s spring doesn’t
cover the hole at the bottom of the vacuum
piston - reposition it if necessary (see illus-
tration).

80 When installing the diaphragm, make
sure the bead is seated in the groove and the
diaphragm isn’t distorted or kinked (see
illustration 6.59b). If the diaphragm doesn’t
want to seat in the groove, place the top
cover over the diaphragm, insert your finger
into the throat of the carburetor and push up
on the vacuum piston. Push down gently on
the top cover - it should drop into place, indi-
cating that the diaphragm has seated in its
groove. Install the top cover, tightening the
screws to the torque listed in this Chapter’s
Specifications.

7 Carburetor - adjustments

Tillotson carburetor

1 Carburetor adjustments should be
made with the engine at normal operating
temperature. Also, be sure the air filter ele-
ment is clean and the air cleaner assembly is
installed securely. Adjustments cannot be
done accurately unless the air cleaner
assembly is in place.

2  Make sure the twist grip closes the
throttie lever on the carburetor completely.
Turn the idle mixture screw in until it seats
lightly, then back it out 7/8 turn. Adjust the
intermediate mixture screw in a similar fash-
ion.

3  Start the engine and adjust the throttie
stop screw until the engine is running at
approximately 2000 rpm. Turn the intermedi-
ate mixture screw in both directions until the
highest engine speed is obtained without any
misfiring or surging. Turn the screw an addi-
tional 1/8-turn counterclockwise.
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7.6 Locations of the throttle stop screw
(1) and the idle mixture adjusting screw
(2) (Bendix carburetor)

4 Turn the throttle stop screw to adjust
the idle to the recommended speed.

Bendix carburetor

5  The float level must be adjusted before
anything else is done to the carburetor. The
carburetor must be removed and the float
bowl detached to adjust the float level. Refer
to Section 4 for carburetor removal and Sec-
tion 6 for removal of the float bowl. Invert the
carburetor and measure the distance
between the lower edge of the float, oppo-
site the pivot pin, and the gasket mating sur-
face. The distance should be 3/16-inch
(insert a 3/16-inch drill bit between the gas-
ket surface and the float as a gauge). If
adjustment is necessary, bend the tab that
contacts the inlet needle valve with needle-
nose pliers. Reassemble and install the car-
buretor.

6  Run the engine until it reaches normal
operating temperature, then shut it off. Care-
fully turn the idle mixture adjusting screw in
until it seats lightly (see illustration). On 1972
and 1973 models, back it out 1-1/2 turns.
On 1974 through 1976 models, back it
out 2-1/4 turns. Adjust the engine speed by
turning the throttle stop screw until it runs
at 700 to 900 rpm with the twist grip closed.

7  Adijust the idle mixture screw until the
engine will run smoothly at idle speed and
accelerate crisply. If necessary, adjust the
throttle stop screw until the engine idles at
700 to 900 rpm.

8 Remember, all adjustments must be
made with the engine at normal operating
temperature and the air cleaner securely in
place.

Keihin carburetor (except

CV type)

Float level (1977 and 1978 models)
9  These models must have the float level
measured in both the open and closed posi-
tions. Hold the carburetor upside-down and
measure the distance between the gasket

7.11a Measure the float level with the
carburetor held vertically (1979 through
1987 Keihin carburetor)

surface and the upper edge of the float.
The distance should be 35/64 to 5/8-inch (14
to 16 mm).

10 Hold the carburetor right side up
and measure the distance between the gas-
ket surface and the lower edge of the float
while it’s suspended. The distance should
be 1-3/32 to 1-3/16-inches (28 to 30 mm).
Bend the tabs on the float, as necessary, to
obtain the proper float levels.

Float level (1979 through
1987 models)

11  Hold the carburetor vertically with the
float pivot pin at the top. Measure the dis-~
tance between the outside edge of the float
and the gasket surface (see illustration).
The distance should be 0.630 to 0.670-inch
(16 to 17 mm). If necessary, bend the tab on
the float until the desired float level is
attained (see illustration).

Low speed mixture adjustment
(1977 and 1978 models)

12 Adjustments should be made with the
engine at normal operating temperature and
the air cleaner securely mounted.

13  Turn the low speed mixture adjusting
screw in (clockwise) carefully until it seats
lightly, then back it out 7/8-turn.

14 Adjust the throttle stop screw until the
engine runs at 700 to 900 rpm. Turn the low
speed mixture screw until the engine runs
smoothly or until it reaches its highest rpm.
Readjust the throttle stop screw, if neces-
sary, to obtain the specified idle speed.

Low speed mixture adjustment
(1979 models)

15 There’s a limiter cap installed over the
low speed mixture adjusting screw on these
models. Normally the limiter cap shouldn’t
be removed. The low speed mixture screw
should be turned only within the limits of the
cap. If necessary, the limiter cap can be
removed and the mixture can be altered.

16 Turn the mixture screw in until it seats

7.11b Bend the tab to adjust the float
level (Keihin non-CV carburetor)

lightly, then back it out 1-1/4 turns. Reinstall
the limiter cap in the center position on the
adjusting screw.

17 Adjust the idle speed with the throttle
stop screw to 900 rpm. Turn the limiter cap
to the leanest setting that still permits the
engine to run smoothly. Note: Turn the lim-
jter cap counterclockwise for a richer mixture
and clockwise for a leaner mixture.

18 Readjust the idle speed, if necessary, to
the specified setting.

Low speed mixture adjustment
(1980 and later models)

19 The low speed mixture for 1980 and
later models is set at the factory and sealed -
it’s not possible to adjust it.

20 Adjust the idle speed with the choke
completely open. Turn the throttle stop
screw until the engine is idling at the speed
listed in this Chapter’s Specifications.

21 Pull the choke out to the second posi-
tion and turn the fast idle adjusting screw
(see illustration) until the engine is idling at
the specified speed.

7.21 Fast idle adjusting screw (arrow)
(1981 through 1987 Keihin carburetor,
1980 similar)




3e12 Fuel and exhaust systems

8.3 Remove the boits holding the backpiate to the carburetor
(arrows) - some models also have nuts {arrows) hoiding the
backpiate to brackets

Keihin CV carburetor

Float level (1988 through
1991 modeils}

22 The carburetor must be removed and
the float bowl detached when checking the
float level. Make sure the floats are aligned
with each other - bend them carefully to
realign them if necessary.

23 Invert the carburetor and measure the
distance from the float bowl mounting
surface to the very bottom (curved) side
of the float(s) with a dial or vernier caliper.
Don’t push down on the float(s) as this is
done. It should be 0.725 to 0.730 inch (18.4
to 18.5 mm) on 1988 through 1990 models,
and 0.690 to 0.730 inch (17.5 to 18.5 mm)
on 1991 models.

24 If the level is incorrect, carefully bend
the tab on the float that contacts the inlet
needle valve until it is correct.

25 Reinstall the float bowl and the carbure-
tor.

Float level (1992 and later modeis)
26 Remove the carburetor and detach the
float bowl. Place the carburetor body face
down on a flat surface, on its engine mani-
fold side.

27 Tilt the body at an angle of 15 to 20
degrees until the float tang is seen to just con-
tact the needle valve tip, but not compress it.
Do not tilt any more or less than the specified
angle or the reading will be inaccurate.

28 Measure the distance from the top of
the float to the bowl mounting surface; it
should be within 0.413 to 0.453 inches (10.5
to 11.5 mm).

29  If the level requires adjustment, carefully
bend the tab on the float that contacts the
infet needle valve, then recheck the setting.
30 Reinstall the float bow! and carburetor.

Enrichener valve cabie

31 The enrichener valve control knob
should open, remain open and close without

binding. The knurled plastic nut behind the
knob controls the amount of resistance the
cable offers.

32 If adjustment is required, loosen the
locknut at the back of the cable bracket, then
detach the cable from the bracket.

33 Grip the flats on the cable housing with
an adjustable wrench, then turn the knurled
plastic nut until the enrichener operates as
described in Step 26.

34 Reattach the cable to the bracket and
tighten the locknut. Do not lubricate the
cable or housing - it must have a certain
amount of resistance to work properly.

35 When the knob is closed, make sure the
valve at the carburetor is closed completely.

Slow idle

36 With the engine at normal operating
temperature and the enrichener valve fully
closed, turn the throttie stop screw until the
idle speed is correct {see this Chapter’s
Specifications). If the motorcycle doesn’t
have a tachometer, a hand-held instrument
will be needed to measure the engine rpm.

8- Air cleaner - removai and
installation

Note: Although the air cleaners used on the
models and years covered by this manual dif-
fer slightly in some details, they are all basi-
cally the same. They consist of a backplate,
fastened to the carburetor with screws and a
gasket. mounting bracket(s), a filter element
and a cover. The following procedure is typi-
cal of what must be done to completely
remove the air cleaner assembly - take notes,
label parts and make a simple sketch of the
mounting bracket(s) if the air cleaner on the
machine you have appears different from the
one described in the text. Make sure the gas-
ket between the backplate and carburetor is
in place and in good condition and hook up

8.4 After the backplate has been separated from the carburetor,
detach the hose from the fitting on the back side

all hoses during installation. Use thread lock-
ing compound on the backplate mounting
screws/bolts to prevent the screws from
backing out during engine operation.

1 Remove the screws or bolts securing
the outer cover to the air cleaner assembly.
Pull the cover off.

2 Remove the filter (see Chapter 1).

3 Unscrew the bolts securing the air
cleaner backplate to the carburetor. Some
models also have two nuts attached to back-
plate mounting brackets that must be
removed (see illustration). Later models
have two Allen-head bolts which attach the
backplate directly to each cylinder head;
from 1991 on these bolts are hollow and
form part of the crankcase ventilation pas-
sage.

4 Some models have a vent hose
attached to the rear of the backplate, which
must be disconnected (see illustration).

5 Installation is the reverse of removal. Be
sure to install a new gasket between the
backplate and carburetor.

9 Evaporative emission
control system - general
information

1 This system, installed on all 1986 and
later California models only, is virtually main-
tenance-free and shouldn’t be tampered with
unless a new canister, hoses or valves are
required because of leaks or deterioration.

2 An occasional check to make sure the
hoses are routed properly, secured to the fit-
tings and not kinked or blocked should be
sufficient. Make sure the hoses don’t come
too close to or touch the exhaust system
components. Also, check all canister and
valve mounting fasteners to see if they're
tight. On 1988 through 1991 models, check
the reed valves in the air cleaner assembly
backplate to make sure they aren’t cracked
or broken off.
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9.5 Vacuum operated valve
port locations (1988 through
1991 California models) -
see text

3 The system is designed to prevent fuel
vapor from escaping from the tank into the
atmosphere when the engine is off. The
vapor is directed from the tank through a
hose and valve to a charcoal-filled canister
(mounted on a frame front tube or under the
swingarm, depending on the model), where
it's absorbed by the charcoal. When the
engine is started, the vapor is drawn from the
canister into the carburetor and then into the
engine, where it’s burned in the cylinders. A
large diameter hose also purges the canister
with fresh air from the air cleaner during
engine operation. The vapor valve prevents
raw fuel from entering the vent hose when
the motorcycle is at extreme angles.

4 1988 through 1991 models aiso have a
Vacuum Operated Electric Switch (VOES -
see Chapter 4) and a vacuum operated
valve. The VOES directs vacuum to the vac-
uum operated valve, which seals off the car-
buretor float bowl vent when the engine’s off
(it also vents it to the atmosphere when the
engine’s running). If the diaphragm in the
vacuum valve starts to leak, the fuel/air mix-
ture would be upset {leaned out) at high
speeds.

5 To check the valve, apply a small vac-
uum (1 to 2 in-Hg only) to port A (see iflus-
tration). The vacuum should remain steady
and the valve shouid be open (you should be
able to blow through port B or C - air should
pass through). Release the vacuum and
make sure the valve is closed (no air should
pass through when blowing into port B or C).
If the valve doesn’t function as described,
install a new one.

6 1992 and later models retain the VOES
described above, but venting of the carbure-
tor vent hose is controlled electrically by a
solenoid-operated butterfly valve, clamped
to the rear of the air cleaner baseplate. The
butterfly valve itself resides in a housing at
the bottom of the air cleaner and if function-
ing correctly, should remain closed when the
engine is stopped, yet open when the starter
circuit operates and stay open until the
engine is stopped. If failure is suspected,
check first the mechanical linkage from the
valve pivot to the solenoid piunger. If this is
in order, check the solenoid operation as
described in Chapter 8.

10 Throttle cable and grip -
-~ removal, installation and
adjustment

Removal

1 On early models with a spiral-type
throttle grip, remove the handiebar end
screw, screw spring and grip sleeve.
Remove the roller pin and the rollers from the
throttle cable plunger. Disconnect the throt-
tle cable from the carburetor, then pull the
plunger from the end of the handiebar with
the cable still attached to it. Loosen the
setscrew that secures the cable end to the
control coil plunger and detach the cable.

2 On later models with a drum-type throt-
tle, remove the screws that hold the bottom
and top halves of the throttle assembly
together. Separate the housing halves and
detach the end of each cable from the pulley.
3  Detach the cable from the carburetor. If
the bike has a single throttle cable, loosen
the setscrew and disconnect the cable from
the throttle lever (see illustration). If the bike
has dual cables, label them (pull cable and
idle cable). Lift each cable out of its pulley
groove, rotate the cable to align with the slot
and slip the cable end out of the puliey.

Installation

4 Route the cable(s) into place. Make sure
they don’t interfere with any other compo-
nents and aren’t kinked or bent sharply.

5 If you're working on a dual-cable
model, lubricate the end of the pull cable
with multi-purpose grease and connect into
the throttle pulley at the carburetor. Pass the
inner cable through the slot in the bracket,
then seat the cable housing in the bracket.
Repeat the procedure to install the other
cable.

6  Lubricate the throttle grip friction area
on the handiebar with graphite grease. if
you’re working on a drum-type throttle grip
(dual or single cable) lubricate the inner sur-
faces of the upper and lower throttie housing
halves where they contact the throttie grip.

7  Reverse the disassembly procedure to
reassemble the throttle grip on the handle-
bar.

10.3 Connect the throttle cable(s) {single
cable shown)

Adjustment

8  Adjust cable freeplay as described in
Chapter 1.

9  Turn the handlebars back and forth to
make sure the cable(s) don’t cause the steer-
ing to bind.

10 Operate the throttle and check the
cable action. The cable(s) should move freely
and the throttle puiley or lever at the carbure-
tor should move back and forth in repose to
both acceleration and deceleration. If this
isn’t the case, find and fix the problem before
you operate the motorcycle.

Warning: Do not over-tighten
the throttle grip friction screw.
Riding with the friction screw
too tight is not recommended
because of the danger involved when the
engine won’t return to idle automatically
in an emergency.
11 Start the engine. With the engine idiing,
turn the handlebars all the way to left and
right while listening for changes in idle
speed. If idle speed increases as the handle-
bars turn, the cables are improperly routed.
This is dangerous. Find the probiem and fix it
before riding the bike.

11 Choke knob and cable -
removal and installation

1 On all except Keihin CV carburetors,
loosen the setscrew that secures the choke
cable to the carburetor (see illustration).

2 On Keihin CV carburetors, unscrew the
starter plunger and remove it from the carbu-
retor (see illustration 6.62).

3  Unscrew the nut that secures the choke
knob to the bracket and remove the knob
together with the cable.

4 Installation is the reverse of the removal
steps.



3¢14 Fuel and exhaust systems

11.1 On all except Keihin CV carburetors,
attach the choke cable and secure
it with the setscrew

1 Loosen the clamps and remove the
heat shields.

12.2 The exhaust pipes and mufflers
are retained by clamps on early
models (arrow)

2 On early models, remove the clamps at
the cylinder head (see illustration). On later
models, unscrew the exhaust pipe-to-cylin-
der head nuts.

3 Unbolt the mufflers (see illustration).

4 Remove the exhaust system as a unit,
then disassembile it as needed.

ow the muffier clamp is
attached to the frame

5 Installation is the reverse of the removal
steps. Tighten all of the fasteners securely,
but don’t overtighten them and strip the
threads.
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Ignition system type

1970 through 1978 ... e s en e e s rcn e e e e Mechanical contact breaker point

1979 ANA JALEr e e Breakerless inductive discharge (electronic)

Air gap
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Ignition coil resistance

1970 through 1978
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1979
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1986 and later
Primary
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Secondary
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2.5 10 3.1 ohms
0.4 to 0.6 ohms

Not specified

11,250 to 13,750 ohms
10,000 to 12,500 ohms
11,500 to 12,700 ohms
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1 General information

In order for the engine to run correctly,
an electrical spark must ignite the fuel/air
mixture in the combustion chambers at
exactly the right moment in relation to engine
speed and load. The ignition system opera-
tion is based on feeding low tension (primary)
voltage from the battery to the coil where it's
converted to high tension (secondary) voltage
by a process known as induction. The sec-
ondary voltage is powerful enough to jump
the spark plug gap in the cylinders many
times a second under high compression
pressures, provided the system is in good
condition and all adjustments are correct.

The ignition system installed on 1970
through 1978 models as standard equipment
is a mechanical contact breaker point type.
The points are contained in a distributor
(1970 models) or in a housing in the right
engine cover (1971 through 1978 models).

The system instalied on 1979 and later
models is a breakerless inductive discharge
system (electronic ignition).

Both systems are divided into two cir-
cuits: the primary (low tension) circuit and
the secondary (high tension) circuit. The pri-
mary circuit consists of the battery, the con-
tact breaker points (early models), the con-
trol module (1979 only) or the computerized
control module (1980-on), the primary coil,
the ignition switch and the wires connecting
the components.

The secondary circuit consists of the
secondary coil, the spark plugs and the wires.
All models except the 1988 and later XL1200S
(Sportster Sport) use one spark plug per cylin-
der. XL1200S models use two plugs per cylin-
der. On all except the XL12008, the ignition
coil fires both plugs at the same time. Since
one cylinder is on the exhaust stroke, the
spark in this cylinder doesn’t have any effect.
This is called a “waste spark” system. On the
XL12008S, the electronic control system fires
the plugs in “single-fire mode,” or one cylinder
at a time, when the cylinder is nearing TDC on
the compression stroke.

Mechanical fiyweights are incorporated
in the ignition systems on pre-1980 models
to advance the ignition timing mechanically.
On 1980 and later models, the computer
(control module) advances the timing elec-
tronically. On 1983 and later models, a Vac-
uum Operated Electric Switch (VOES) senses
vacuum in the intake manifold and sends a
signal to the computer, which advances or
retards the ignition timing as needed.

2 Ignition coil - check,
~removal and installation

1 Detach the wires from the coil and con-
nect an ohmmeter to the coil primary wire

2.3a The ignition coil is located under the
fuel tank; here’s an early modet . ..
1 Primary terminals
2  Spark plug wires
3  Mounting nuts

terminals. The primary resistance should be
as listed in this Chapter’s Specifications - if it
isn’t, the coil is probably defective. If an
ohmmeter isn’t available, take the coil to a
dealer service department to have it checked
or temporarily install a known good coil.

Caution: Be sure to connect the wires to
the correct terminals to avoid damaging
other ignition components. If the ignition
system trouble is eliminated by the
temporary installation of the new coil,
install it permanently.

2 Pre-1979 models with contact breaker
point ignitions should be checked to make
sure the condenser is good before replacing
the coil. A bad condenser can act just like a
defective coil, but the condenser is much
more likely to fail. Note: The easiest way to
check for a defective condenser is to substi-
tute a known good component. If the ignition
system problem goes away when the new
condenser is installed, the original condenser
is defective.

3  The coil is mounted under the front of
the fuel tank (see illustrations). On 1988 and
later XL1200S models, remove the fuel tank
(see Chapter 3).

4  Label the primary (smali) wires and coil
terminals, then disconnect the wires. Detach
each spark plug wire from the coil by pulling
the boot back, grasping the wire as close to
the coil as possible and pulling the wire out
of the coil. Note the routing of the dual plug
wires on 1998 and later XLL1200S models.

5 Remove the bolts/nuts and detach the
coil.

6 If a new coil is being installed, make
sure it’s the right one.

Caution: 1980 and later models must have
a coil marked “Electronic Advance”.
Installing the wrong type of coil could
result in failure of the electronic
components.

7  Installation of the coil is the reverse of
removal. Be sure the spark plug wire boots
are seated on the coil towers to keep dirt and

2.3b ... on later models the coil
is farther forward

moisture away from the terminals, Install new
boots if the originals are cracked or torn.

1 A condenser is included in the primary
circuit of 1970 through 1978 models to pre-
vent arcing across the contact breaker
points as they open. If it fails, the ignition
system will malfunction.

2 Ifthe engine is difficult to start, or if mis-
firing occurs, it's possible the condenser is
defective. To check it, separate the contact
breaker points by hand when the ignition
switch is on. If a spark occurs across the
points and they appear to be discolored and
burned, the condenser is defective.

3  Itisn’t possibie to check the condenser
without special test equipment. Since the
cost is minimal, install a new condenser to
see the effect on engine performance.

4  Because the condenser and contact
breaker points supply a spark to both cylin-
ders, it’s virtually impossible for a faulty con-
denser to cause a misfire on one cylinder only.
5 The condenser is attached to the con-
tact breaker baseplate by a clamp and
screw. If the wire is disconnected and the
screw removed, the condenser can be
detached from the baseplate.

6  When installing the new condenser, be
sure the clip around the body (which forms
the ground connection) makes good contact
with the baseplate. Tighten the mounting
screw securely.

1 On 1979 models, the air gap between
the trigger rotor and sensor is adjustable.

2 Remove the ignition component covers
from the right side of the engine (see Chap-
ter 2).
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5.1 A simple spark test tool can be made
from a block of wood, a large alligator
clip, two nails, a screw and a
piece of wire

3  Remove the spark plugs and rotate the
crankshaft until the wide lobe on the trigger
rotor is centered in the sensor.

4 Insert a feeler gauge of the specified
thickness between the lobe of the rotor and
the sensor. If the air gap isn’t correct, loosen
the screws securing the sensor and move it
until the specified gap is obtained. Rotate
the crankshaft 180-degrees until the other
lobe of the rotor is centered in the sensor
and measure the gap to be sure it's the
same.

5 Electronic igniti’on sy#tem .

All models

1 Check the condition of the spark plugs
and the spark plug wires as described in
Chapter 1. One way to check the ability of
the ignition system to produce a strong
enough spark is to construct a simple home-
made test tool (see illustration) and hook it
up to the plug wires, one at a time {with the
alligator clip grounded on the engine), to see
if the spark will jump the gap. Another way,
though less conclusive, is to attach a spark
plug that’s known to be good to the spark
plug wires and ground the plug against the
engine. Crank the engine over and check for
spark. If there is a spark, the coil and ignition
system are working properly. Check the
choke and the carburetor and replace the
spark plugs with new ones if the engine
doesn’t run right.

2 If no spark is obtained, attach a volt-
meter to the battery (black lead to the nega-
tive terminal, red lead to positive) and turn
the ignition switch and the engine stop
switch to the On position. The reading on the
voltmeter should be at least 11.5 volts.

3 Measure the air gap (1979 models only)
between the sensor and both trigger rotor
lobes (refer to Section 4). If the gap between
both rotor lobes can’t be adjusted within the
range given, replace the trigger rotor and/or

O

5.12 Fabricate a jumper
wire like this one to check
the ignition system on 1984
and later models
0.33 MF capacitor

2  Alligator clip

3 16-gauge wire
(approximately 18
inches long)

the timer mechanism.

4 Make sure the ground cable from the
battery is secure and making good contact.
5  Check the ground for the module at the
timer plate on the engine (1979 models) or at
the frame (1980 and later modeis). It should
be clean and tight to ensure a good connec-
tion.

6  Attach a voltmeter between the positive
terminal of the coil and ground (red lead to
the coil, biack lead to ground). Rotate
the crankshaft until the lobes of the trigger
rotor (1979 models) or the siots in the rotor
(1980 and later models) are equal distances
from the center of the sensor. Turn the igni-
tion switch and the engine kill switch to the
On position and read the voltage on the
meter. It should be within 1/2-volt of the bat-
tery voltage. If not, the trouble is somewhere
between the battery and the coil. Check the
connections at the ignition switch, the engine
kill switch and the circuit breaker.

7 Disconnect the blue wire (pink
wire 1991-on) from the negative terminal of
the ignition coil and attach a voltmeter
between the terminal and ground. With the
ignition and kill switches on, the voltage
should be the same as the battery. If the volt-
age is different, the coil should be replaced
with a new one (after checking the resistance
as described in Section 3).

1979 models only

8  Reconnect the blue wire to the negative
terminal of the coil, then connect the voit-
meter between ground and the negative ter-
minal of the coil. The voltmeter should
read 1.0 to 2.0 volts. Place the blade of a
screwdriver against the face of the sensor
and read the voltmeter. The reading should
be between 11.5 and 13.0 volts. By removing
the screwdriver, the voltage should drop
to 1.0 to 2.0 volts. If not, the ignition module
is defective and must be replaced with a new
one.

9  Attach a known good spark plug to the
plug wire and ground the plug against the
engine. Check for spark each time the
screwdriver is placed against the face of the
sensor. If there is no spark, the ignition coil
should be replaced with a new one.

1980 through 1985 models
only

10 Unpiug the connector between the
module and the sensor plate. Connect a volt-
meter between the red and black wires in the
connector on the module side (positive volt-
meter lead to the red wire, negative lead to
black). Turn the ignition and the engine kill
switches on and read the voltmeter. It should
indicate 4.5 to 5.5 volts. If not, the ignition
module is defective and should be replaced
with a new unit.

11 A special jumper cable test adapter is
needed to do the following test. It’s available
from a Harley-Davidson dealer {part number
HD 94465-81). Attach the test adapter to the
connector hailves between the module and
sensor. Be careful not to let the exposed wire
touch a grounded component or each other
or damage to the module wiil result. Recheck
the voltage between the red and black wires.
Connect the voltmeter between the green
and black wires to test the sensor output
(voltmeter positive lead to the green wire,
negative lead to the black wire). The volt-
meter should read 4.5 to 5.5 volts with the
rotor slots away from the sensor, and zero
to 1.0 volt with the slot aligned with the sen-
sor. If either of these voltage readings is not
attained, the sensor plate must be replaced
with a new unit.

1986 and later models only

12 Assemble a jumper wire from 16-gauge
wire, a 0.33 microfarad capacitor and three
alligator ciips (see illustration). A known
good condenser from a breaker point ignition
system can be used if a capacitor isn’t avail-
able.

13 Attach a known good spark plug (or the
home-made test tool} to one of the plug
wires and ground the plug or tool on the
engine.

14 Connect the jumper wire with the
capacitor in it to the negative coil primary
terminal {the blue wire [pink wire 1991-on]
was disconnected from the terminal in
Step 7). Attach the jumper wire common alli-
gator clip to a good ground.

15 Momentarily touch the remaining



44 |gnition system

jumper wire alligator clip to the negative ter-
minal on the ignition coil - when you do, a
spark should occur at the piug or test tool.
16 I not, replace the ignition coil - it’s
defective. If a spark occurred, proceed to
Step 17.

17 Follow the instructions in Step 10
above. If the voltage readings are not as
specified, check the ignition module power
and ground wires for loose and dirty connec-
tions. On 1991-on models note that the black
wire described is black/white, and that the
expected result is 12V+/-0.5V.

18 If the wires and connections are okay,
turn the ignition and kill switches on and
momentarily connect the black (black/white
1991-o0n) and green wire connector pins in the
module wire connector with a jumper wire or a
screwdriver. If a spark occurs at the plug or
test tool when the screwdriver or jumper wire
is disconnected, the sensor is probably defec-
tive {(check the sensor resistance as described
below before buying a new one).

19 If no spark occurred during the test in
Step 18, check the module resistance (as
described below) and install a new one if the
resistance isn’t as specified.

Intermittent ignition problem check
20 Check the battery terminals and the
module ground connection to make sure
they’re clean and tight.

21 Disconnect the white wire from the igni-
tion coil primary terminal (not the white wire
that goes to the module from the same ter-
minal).

22 Connect a 16-gauge jumper wire with
alligator clips to the positive battery post and
the terminal on the coil the white wire was
disconnected from.

23 Start the engine and see if the problem
is eliminated. If it is, the problem is possibly
in the starter safety switch connections
{they’re probable loose).

Caution: The engine won’t stop running
until the jumper wire is removed.

24 If the intermittent problem still exists,
remove the ignition component covers to
gain access to the ignition sensor.

25 Start the engine and spray canned
compressed air (available from electronics or
computer supply stores) on the sensor - be
sure to wear safety glasses or a face shield
as this is done! Note: Turn the can upside
down for the maximum effect,

Warning: Avoid skin contact
A and don’t breathe the vapors.

26 If the engine dies, the sensor is temper-
ature sensitive (to cold) and should be
replaced with a new one.

27 If the engine keeps running, allow it to
reach normal operating temperature, then
use a blow dryer to apply heat to the sensor.
If the engine stops, the sensor is temperature
sensitive (to excess heat) and should be
replaced with a new one.

28 If the engine doesn’t stop, apply heat to

the ignition module. If the engine stops. the
module is defective and should be replaced.

Sensor resistance check

Note: The following resistance test applies to
1986 through 1990 models - no resistance
test details are available for 1991-on models.
29 Position the ohmmeter selector switch
on the Rx1 scale. Unplug the sensor wire
harness connector and attach the positive
(red) lead from the ohmmeter to each of the
sensor harness terminals in the connector,
one at a time, with the negative (black) ohm-
meter lead connected to a good ground (use
the sensor plate). If each terminal reading
indicates infinite resistance, the sensor is
good. if any of the terminal connections pro-
duce a resistance reading, the sensor is bad.
30 Connect the positive ohmmeter lead to
the green sensor wire and the negative lead
to the black sensor wire. If the ohmmeter
indicates infinite resistance, the sensor is
good. If a resistance reading is produced,
the sensor is bad.

31 Reverse the ohmmeter leads. If the
ohmmeter reads 300-to-750 K-ohms, the
sensor is good. If it indicates infinite resis-
tance, the sensor is defective.

Ignition module resistance check
32 Position the ohmmeter selector switch
on the Rx1 scale. Unplug the ignition sensor-
to-module wire harness connector and
on 1986 through 1990 models, attach the
positive {red) lead from the ohmmeter to the
black wire terminal in the module side of the
connector - the negative (black) ohnmmeter
lead should be connected to the black mod-
ule ground wire. On 1991-on models attach
the positive meter lead to the black/white
wire terminal and the negative lead to ground
on the frame. If the ohmmeter indicates 0-
to-1 ohm, the module is good. if it indicates
more than 1 ohm, replace the module.

33 The following resistance tests apply
to 1986 through 1990 models only. No simi-
lar data is available for 1991-on models; if a
fault is suspected with the module and all
other ignition components checked out,
including the wiring, then replacement of the
module is the only solution.

34 Connect the positive ohmmeter fead to
the white module wire at the ignition coil (dis-
connect it from the coil first) and check the
meter reading again. !f it's 800-to-1300 K-
ohms, the module is good. If it indicates infi-
nite resistance, the module is defective.

35 Reverse the ohmmeter leads (red lead
to ground, black lead to the white module
wire at the coil). if the ohmmeter indicates
infinite resistance, the module is good. If it
indicates any resistance, the module is bad.
36 Attach the positive ohmmeter lead to
the blue module wire at the coil (disconnect it
from the coll first) and attach the negative
lead to the black module ground wire. If the
meter indicates infinite resistance, the mod-
ule is good. If it indicates any resistance, the
module is bad.

37 Reverse the ohmmeter leads. if the

6.5 Lift out the contact breaker
point assembly

ohmmeter indicates 400-t0-800 K-ohms, the
module is good. If infinite resistance is indi-
cated, the module is defective.

38 If the module fails any of the tests,
replace it with a new one.

1 Lay the engine on its left side, with the
timing cover facing up. Make sure the surface
the engine is resting onis clean, otherwise
there’s a risk of damaging the primary chain-
case mating surface, resulting in oil feaks.

2 Remove. the circular ignition cover
from the timing cover. The circular ignition
cover is held in place with screws on 1971
through 1979 models and is riveted in place
on 1980 and later models. 1970 models have
a separate distributor, which is dealt with
later in this Section.

1970

3  The contact breaker assembly is con-
tained within the distributor, mounted in the
top of the timing cover. The distributor is
retained by a clamp, which is released by
removing the two screws. When the clamp is
detached, the distributor can be lifted out of
the timing cover (see Section 8).

1971 through 1978

4  Remove the center retaining bolt that
secures the contact breaker cam and the
two screws that secure the contact breaker
baseplate assembly.

5  Scribe a line across the baseplate and
the gearcase, then pull out the baseplate
(see illustration). The scribed line is to assist
in reassembly so it won’t be necessary to
retime the ignition.

6  Pull off the contact breaker cam and the
mechanical advance unit (see illustration).

1979

7 Lift the ignition module out of the case
after the outer cover is removed.
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6.6 Pull off the mechanical advance unit
under the contact breaker point assembly

8 Remove the screws securing the timer
plate, then remove the bolt from the center of
the trigger rotor.

9  Disconnect the sensor from the timer
plate and the wire from the module to the
timer plate.

10 Lift the timer plate out of position and
pull the trigger rotor off the advance assem-
bly. The advance assembly can now be
removed from the gearcase cover.

1980 and later

11 These systems can be disassembled in
basically the same way, the oniy difference
being the addition of a vacuum operated
electric switch (VOES) on 1983 and later
models.

12 Use a 3/8-inch drill bit to remove the riv-
ets securing the outer cover and detach the
cover. Remove the screws holding the inner
cover in place. Remove the inner cover and
the gasket.

13 Unplug the electrical connector
between the sensor plate and the ignition
module. Mark the wires and their locations in
the connector, then remove the wires from
the connector on the sensor plate side.

14 Remove the screws securing the sensor
plate to the gearcase and lift it out of posi-
tion. Pull the wires through the opening in the
gearcase one at a time.

15 Remove the screw and washer from the
center of the rotor and detach the rotor.

16 If necessary, the camshaft oil seal can
be pried out carefully and replaced with a
new one. ‘

17 The VOES on 1983 and later models
doesn’t have to be removed or disconnected
to remove the ignition- components from the
gearcase.

Electronic ignition module
18 The electronic ignition system module is
mounted as follows:
a) 1980 and 1981 - on the bottom of the
battery carrier/oil tank.
b} 1982 through 1997 - on the frame next
to the battery (under the side cover).

6.18 Ignition module location -
1982 through 1987 models

¢} 1998 and later (except XL 12008} - on
the right side of the engine, in the rear
case cover.

d) 1998 and later XL 12008 - under the
seat.

1 The Vacuum Operated Electric Switch
is controlled by intake manifold vacuum,
sensed through an opening in the carburetor
body. Under low vacuum conditions, such
as hard acceleration, the switch is open,
which causes the ignition module to retard
the timing, reducing detonation. When high
vacuum is present in the intake manifold, the
ignition module switches to the advanced
timing mode for better fuel economy and
performance.

Check _. :
2 Set the ignition timing with a timing light
(see Chapter 1).

3  With the engine idling, detach the VOES
vacuum hose from the carburetor and plug
the carburetor fitting. The ignition module will
select the retard mode and engine rpm
should drop.

4  Reconnect the vacuum hose. Engine
speed should increase and the timing mark
should reappear in the timing plug hole.

5 If the engine speed doesn’t change
when the hose is disconnected and recon-
nected, check the wire between the VOES
and the ignition module and the VOES
ground wire.

Replacement

6  Detach the air cleaner cover and back-
plate, then remove the rear fuel tank mount-
ing bolt and raise the rear of the tank to get
at the VOES (see Chapter 3).

7  Disconnect the wire from the VOES to
the ignition module. )

8 Disconnect the VOES ground wire (to

the engine).

9  Detach the vacuum hose from the
VOES (and the carburetor or T-fitting, if nec-
essary).

10 Remove the nut, bolt and washer and
detach the VOES from the bracket.

11 Installation is the reverse of removal.
Make sure the ground wire is securely
attached to the engine bracket with the
VOES mounting bolt. Position the high-tem-
perature conduit sleeve over the wire con-
nectors and secure them to the frame with
the nylon strap. The VOES and wires must
not come in contact with the engine rocker
arm covers - heat and vibration from the
engine could damage them.

1 The distributor used on 1970 models
isn’t a true distributor, in that it doesn’t dis-
tribute the spark to the cylinders. However, it
does contain the contact breaker points and
condensers, as well as the flyweights that
advance ignition timing. The distributor
should operate reliably for a long time and
require inspection at infrequent intervals.
Problems will occur if the drive gear is dam-
aged or if excessive end or side play devel-
ops as the resuit of worn bearings, which will
allow oil to contaminate the contact breaker
points. End play must not exceed 0.008-
inch.

2 The mechanical advance flyweights
must be free to move on the pivot pins and
the springs must be in good condition. Clean
and lubricate the flyweight bores and pivot
pins and make sure the springs are properly
attached. Make sure the point cam is free on
the shaft.

3  While it’s possible to disassemble and
repair a worn distributor, it isn’t recom-
mended. Replace the distributor with a new
one instead.

4  To remove the distributor, detach the
primary wire from the terminal on the outside
of the distributor and remove the clamp
bolts.

5  When installing the distributor in the
engine, make sure the external primary wire
Terminal faces the rear of the machine so the
contact breaker points are positioned toward
the outside of the engine. This will allow eas-
ier access for adjustments. Always recheck
the ignition timing before and after tightening
the distributor clamp bolts.

1 The bank angle sensor is mounted on
the back of the battery tray. It consists of a
magnet in a fluid-filled channel. If the bike’s
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lean angle exceeds 80 degrees, the magnet
moves from its normal position, causing an
open in the ignition module circuit. When the
module detects this open, it shuts off the
ignition system.

Check

2 Carefully pult off the left side cover (it's
clipped onto the frame; there are no fasten-
ers).

3  Start the engine.

4  Locate the bank angle sensor on the
backside of the battery tray. Put a magnet on
top of the bank angle sensor. If the sensor is
operating correctly, the magnet inside the
sensor will move, cause an open circuit, shut
off the ignition system and stop the engine.
Remove the magnet and turn the ignition
switch to OFF. This resets the bank angle
sensor (unless it was defective).

5 If the bank angle sensor fails to operate -

as described, replace it.

Replacement

6  Remove the bank angle sensor retain-
ing screw.

7 Disconnect the bank angie sensor elec-
trical connector.

8 Installation is the reverse of removal.
Make sure that the locating pin on the sensor
body is correctly aligned with the hole before
tightening the sensor retaining screw.

9  Install the left side cover.

10=~Igmtlon system (XL1 2008
_models) - general ~
mformatlon

17 _ The ignition system on XL Sport models
is.different from other late-model Sportsters.
It'consists of a timing rotor, a cam position
sensor, a manifold absolute pressure (MAP)
sensor, an ignition module, a dual-coil unit,
and a bank angle sensor (see Section 12).

2 Ignition timing is handied by the timing
rotor, the cam position sensor, the module
and the MAP sensor. The rotor, which is
mounted on the end of the camshaft, rotates
at one-half crankshaft speed. As it rotates,
slots in the rotor’s circumference break the
magnetic field of a Hall-effect device in the
ignition module. The voltage output of the
Hall-effect device provides accurate ignition
timing even at very slow crank speed.

3 The MAP sensor, which is mounted on
a bracket on the frame backbone under the
fuel tank, monitors pressure in the intake
manifold and provides an analog signal to
the ignition module in response to changes
in the intake manifold pressure.

4  The ignition module, which is located
under the seat, turns battery voltage to the
ignition coil on and off in response to the sig-
nal it receives from the Hall-effect device.
The module also computes the correct spark
advance in response to changes in the mani-
fold absolute pressure.

Diagnostic trouble codes

5  The XLL1200S ignition system has some
self-diagnostic capabilities. When the engine
is running, the module monitors the MAP
sensor, battery voltage, the ignition coils, the
tachometer, the cam sensor, the bank angle
sensor, random access memory/read-only
memory (RAM/ROM), electronic erasable
programmable read-only memory (EE-
PROM), and the module itself. If a malfunc-
tion occurs in one of these circuits, the mod-
ule stores a diagnostic trouble code and
turns on the Check Engine Lamp.

6  When the ignition key is turned to ON
(after it’s been turned to OFF for 10 or more
seconds), and the engine kill switch in the
RUN position, the Check Engine Lamp lights
up for about four seconds, then goes out.

7  If the Check Engine Lamp does not
come on when the ignition key is turned to
ON, or if it fails to go out after four seconds,
there is a malfunction in one or more of the
monitored circuits in the ignition system.

8  There are two ways to output any diag-
nostic trouble code(s) stored in the ignition
module. Harley-Davidson dealers use a
portable scan tool known as a “Scanaiyzer”
which interfaces directly with the ignition
module through the Data Link Connector.
This method is beyond the scope of the
home mechanic. The other method, which
can be done at home, requires no fancy
tools. This method is simply a matter of
determining the two-digit trouble code(s) by
counting the number of flashes of the Check
Engine Lamp.

9 Fabricate a two-inch jumper wire
from 18-gauge wire with the correct terminal
(Harley part no. 721981-94) on each end.

- 10 Locate the Data Link Connector on the

electrical bracket under the left side cover.
The Data Link Connector has four wires (light
green/red, black, violet/red. white/biack) on
one side of the connector, and none on the
other side. Bridge terminals 1 and 2 ( light
green/red and black wires) with the jumper
wire.

11 Turn the ignition switch key to IGNI-
TION and wait about eight seconds for the
Check Engine Lamp to begin flashing.

12 Each stored code is preceded by a
series of rapid flashes (about three per sec-
ond), followed by a two-second pause (lamp
is off), followed by the code. (If the lamp con-
tinues to flash at the faster rate, no codes are
stored).

13 The lamp indicates the first digit of the
trouble code by flashing one or more times.
Each flash is about one second in duration,
followed by a one-second pause (lamp off).
To determine the first digit, simply count the
number of times the lamp flashes (it could be
one, two, three, four or five flashes). Write
down this number.

14  After the lamp has flashed the first digit
of the code, there is another two-second
pause (lamp off). The lamp then flashes one
or more times to indicate the second digit of
the code (two, four. five or six flashes).

Code Description
12 MAP sensor
16 Battery voltage
24 Front coil
25 Rear cail
35 Tachometer
41 Cam sync failure
44 Bank angel sensor
52 RAM/ROM failure
54 EEPROM failure
55 Module failure

10.17 trouble codes (XL1200S models)

15 After the lamp has flashed the second
digit of the code, there is another two-sec-
ond pause. Then, if there are no other codes
stored, the lamp will repeat this trouble code
again. If there is more than one code stored,

-the lamp will flash out the second stored

code, in the same manner as the first. Again,
jot down the code. This will be followed by
another two-second pause, then the lamp
will either repeat the first two codes again or,
if there is a third code, it will display that
code.

16 After the lamp has completed its output
of all stored codes, it repeats, starting with
the first code again. Once you note that the
lamp is repeating itself, there is no need for
further.observation. (You may wish to record
them a second time just to be sure that you
counted the correct number of flashes for
each digit of each code the first time.)

17 Compare the displayed troubie codes
to the accompanying tabie (see illustration).
You now know which circuit(s) has/have a
problem.

18 The first things to check in any circuit
with an apparent problem are the connectors
and the wires. Make sure that all connectors
are clean, dry, corrosion-free and tight.
Inspect each wire in the circuit and make
sure that it’s not grounded, open or shorted.
If all the connectors and wires are in good
shape, take the bike to a Harley-Davidson
dealer service department. No further diag-
nosis is possible at home.

19 To take the ignition moduie out of diag-
nostic mode, remove the jumper wire from
the Data Link Connector and turn the ignition
switch to OFF. Once any problems have
been corrected, the trouble codes can be
cleared in one of two ways. The convenient
method requires the Scanalyzer. The other
method is not convenient, but can be done
at home if necessary. It requires 50 “start-
and-run” cycles (each start-and-run cycle
consists of starting the engine, allowing it to
run for at least 30 seconds,

then turning it off).
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Chapter 5
Steering, suspension and final drive

Contents

Drive belt - removal, inspection and installation..........ccccereevrannee 10 Rear shock absorbers - removal and installation ......................... 6
Drive chain - removal, cleaning, inspection and installation......... 9 Sprockets - check and replacement 11
Forks - disassembly, inspection and reassembly.................. .. 4 Steering head bearings - adjustment, removal, inspection

Forks - removal and installation..........c.ccccceeieeces 3 and installation ........ccccvorenrcnrrrcrrr e ccsaeesarens 5
General information .........cc.c...... 1 Swingarm - removal, inspection and installation... 8
Handlebars - removal and installation .........c.ccocvnrrirccinnccrninnnns 2 Swingarm bearings - check......c.occvvvicvennias 7

Degrees of difficulty

Easy, suitable for g§ Fairly easy, suitable g§ Fairly difficult, suit- 2 | Difficult, suitable % Very difficult,
novice with little for beginner with 2\ | able for competent % for experienced ¥ | suitable for expert
§ R &

N
experience % some experience DIY mechanic DIY mechanic DIY or professional

I

Specifications
FOrk Oil CAPAGCILY ..cciveeiereerrcrveercenerrisse e s e e e ssesseessessesssnsessanasessaense See Chapter 1

Torque specifications

Handlebar clamp bolts (1999 and later) .........cocccecviiiiciecisenncieninerincens 12 to 15 ft-lbs (16 to 20 Nm)

Steering stem pinch bolt
1970 through 1978
1979 through 1985
1986 through 1989

20 to 25 ft-lbs (27 to 34 Nm)
21 to 27 ft-Ibs (28 to 37 Nm)
25 to 30 ft-lbs (34 to 41 Nm)

I LSS 2P T N = - SO 30 to 35 ft-lbs (41 to 47 Nm)
Upper triple clamp pinch bolts

1970 through 1985......ccceericriccniriircrce s rcrces s e cessens s ersen e cssneesenasnnen Not applicable

1986 and 1987 ........... 21 to 27 ft-tbs (28 to 37 Nm)

1988 through 1990 25 to 30 ft-Ibs (34 to 41 Nm)

1991 AN IALEF ..ot et 30 to 35 ft-Ibs (41 to 47 Nm)
Lower triple clamp pinch bolts

1970 through 1978 .....ccciriicrirceccesireeer e e e eers e et eereesresraesessaesaeenns 35 ft-Ibs (47 Nm)

1979 through 1987 ............... 30 to 35 ft-lbs (41 to 47 Nm)

1988 and later 883 models.............. 30 to 35 ft-lbs (41 to 47 Nm)
1988 through 1990 1200 models .... 25 to 30 ft-lbs (34 to 41 Nm)
1991 and later 1200 models.................. 30 to 35 fi-lbs (41 to 47 Nm)

Swingarm pivot shaft (1979 through 19885)..... 50 ft-Ibs (68 Nm)

Swingarm Allen boits (1986 and laten) ...........ccccvvvviiecieniccnicsiinc e 50 ft-ibs (68 Nm)
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2.3 Remove the four Ailen-head screws
{arrows) securing the handiebar clamp

The front suspension on all Sportster
models is conventional, consisting of oil
damped, telescopic forks. Cartridge forks
are used on the XL1200S.

The rear suspension is ailso conven-
tional, composed of a swingarm and two
hydraulically-damped shock absorbers with
adjustable spring rates.

rs-removaland

1 These motorcycles use a one-piece
handlebar, clamped in risers that extend
upward from the fork legs.

2  Before removing the handlebars, look
for a punch mark indicating the position of
the handlebar in the brackets. Make your
own mark if you can’t see one.

3  If the handlebars must be removed for
access to other components, such as the

(Custom shown)

2.7 Don’t overtighten the bolts trying to close the gap (arrow)

forks or the steering head, simply remove the
clamp bolts and lift the handiebar off (see
illustration). [t’s not necessary to disconnect
the cables, wires or hoses, but it is a good
idea to support the assembly with a piece of
wire or rope, to avoid unnecessary strain on
the cables, wires and (on the right side) the
brake hose.

4 Check the handlebar for cracks and dis-
tortion and replace it if any undesirable con-
ditions are found.

5 If the handlebar risers need to be
removed, unscrew their bolts from the
underside of the upper triple clamp. Pull the
riser out and immediately reinstall its hard-
ware in the correct order so you don’t forget
how it goes.

6 Installation is the reverse of the removal
steps. Tighten the clamp bolts to the torque
listed in this Chapter’s Specifications, but
don’t overtighten them or the brackets may
break. On 1999 and later models, the manu-
facturer specifies tightening in sequence as
described below.

7  On all except Custom models, tighten
the two rear clamp bolts to the torque listed
in this Chapter’s Specifications, then tighten
the two front bolts. On Custom models,
tighten the two front bolts first to the torque
listed in this Chapter’s Specifications, then
tighten the rear bolts. This will leave a gap
between the riser(s) and clamp (see illustra-
tion).

Caution: Don’t overtighten the bolts
trying to close the gap or they will strip
out or break.

Removal

1 The forks can be removed very simply
by separating the fork tubes from the yokes.
Don’t disassemble the steering head compo-
nents unless the bearings require attention

(Section 9).

2 Raise the front of the machine until the
front wheel is off the ground. Support the
machine securely on blocks. This will require
a little forethought and care because the
lower frame tubes are close together and the
machine won't be very stable unless it has
some side support.

3  Remove the front wheel as described in
Chapter 6.

4  Remove the front fender (see Chap-
ter 7).

5 On models with front disc brakes,
remove the clamp securing the hydraulic
lines to the fork legs. Disconnect the
caliper(s) from the fork leg(s) and tie the
caliper(s) to the frame, out of the way.

6  Remove the cap that retains the handle-
bars (see Section 2).

7  The handlebars can usually be moved
out of the way without disconnecting any of
the control cables or electrical wires. If nec-
essary, disconnect the control cables and
the electrical wires from the handlebar con-
trols, or remove the control cables and elec-
trical wires with their respective controls still
attached. The shape of the handlebars and
the length of the cables will dictate the best
approach. It’s a good idea to disconnect the
battery before starting this operation. Be
sure to keep the front brake master cylinder
{on front disc brake models) level to keep air
from entering the system.

8  On early models with the instruments
attached to the top of the fork legs, remove
the instruments and mounting brackets (see
Chapter 8).

9  Unscrew the fork leg boit from the top
of each fork leg, but don’t remove it at this
point.

10 Loosen the pinch bolts in the lower
triple clamp, under the plated cover (see
illustration). Remove the two bolts that
secure the mounting bracket between the
upper and lower yokes and remove the
bracket (not used on all models) (see illus-
tration). On later models, remove the fork
pinch bolts from the upper triple clamp (see
illustration 3.9).

3.10a Remove the cover screws (if equipped), raise the cover
and loosen the pinch bolts under the cover
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3.10b On later models, remove the
upper and lower triple clamp
pinch bolts (arrows)

11 The upper ends of the fork legs are
tapered and mate with a matching taper in
the upper triple clamp. To break the taper,
give the loosened fork leg bolts a sharp rap
with a hammer and biock of wood (see illus-
tration). Do not use excessive force or the

3.11 Drive the forks through the yokes
with a hammer and wood block

3.10c Remove the bracket (if equipped)
from the fork yokes

internal threads in the fork tube may be dam-
aged. If the fork legs are a tight fit, try tap-
ping up on the upper fork yoke at the same
time.

12  After the forks are free from the upper
yoke, remove the fork leg bolts from the top
of each fork leg (except 1995 and later
XL1200S models).

13 Remove the fork legs from the lower
yoke by pulling only on the fork tubes (see
itlustration).

Caution: Do not compress the fork tube
and slider or oil may spurt out of the open
end of the tube. Keep the fork leg upright
until the bolts (caps) are installed (also,
store them in an upright position).

Installation

14 Install the fork legs in the steering head
yokes by reversing the removal procedure.
Where tapered fork tubes are fitted, ensure
that they mate fully with the matching taper
in the fork yoke. Later models have parallel-
sided fork tubes, which must be installed to
a height of 0.42 to 0.50 inch (11 to 13 mm)
from the top of the top bolt to the fork yoke
surface. Be sure to push only on the fork

3.13 Pull the fork legs through the lower
yoke (don’t compress the tube and slide
or oil may spurt out)

4.4 Remove the fork spring (all models)
and guide (1972 through 1974 models)
from the fork tube

tubes as the fork legs are slipped into the
yokes and don’t compress the fork tube and
slider until the bolts (caps) are in place.

15 Tighten the lower yoke pinch bolts tem-
porarily, then add the specified amount of
fork oil to each fork leg (see Chapter 1).

16 Install the fork leg bolts, loosen the
lower yoke pinch bolts, tighten the fork leg
bolts securely, then tighten the iower yoke
pinch bolts (and on later models, the upper
yoke fork pinch bolts) to the specified torque
(where given).

17 Install the instruments and handlebars,
then attach the fender to the forks. Refer to
Chapter 6 and install the front wheel and
related components.

1 Remove the fork legs from the steering
head yokes as described in Section 3.

2  Always disassemble one fork leg at a
time to avoid mixing up parts.

Disassembly (except 1995-on
XL 1200S models)

All models

3  Turn the fork leg upside~-down and drain
the oil into a container. Keep in mind that
when the fork is inverted the spring will slide
out - don’t let it fall. Compress the fork tube
and slider a few times to ensure that it drains
completely.

4. When most of the oil has drained, slide
out the spring (and spring guide on 1972
through 1974 models) and wipe off as much
of the oil as possible (see illustration).

5  Secure the slider in a vise equipped
with soft jaws. Clamp it very lightly - just
enough to prevent it from rotating while the
Allen-head screw is removed from the end of
the slider (see illustration). You may find
that once loosened, the damper tube turns
inside the fork tube, preventing removal of

4.5a Remove the damper retaining bolt
from the bottom of the fork slider
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4.5b To make a damper rod holder, thread two nuts onto a bolt
with a head that will wedge inside the damper rod and tighten

the nuts against each other. ..

the Allen screw. Try installing the fork spring
and cap and compressing the fork to apply
pressure to the damper rod head to hold it
still. If this fails, obtain either the Harley-
Davidson service tool, or make your own
(see illustrations). With the exposed section
of the tool held tightly, unscrew the Allen
screw.

6  Withdraw the dust cover or gaiter from
the slider (see illustration). Separate the
fork tube from the slider, on 1984-on models
noting the procedure described in Step 10.

1970 through 1974

7  To detach the damper unit, remove the
snap-ring from the lower end of the fork tube
{see illustration).

8 The damper unit is then free to be
drawn out. It's a built-up assembly that can
be disassembled if parts are worn and
require replacement {see illustrations).

9 There’s an oil seal in the upper portion
of each slider. If the retaining ring is
removed, the oil seal can be pried out of
position (see iliustrations). Do not disturb it

b

4.6 Separate the dust cover from
the fork leg

unless it has to be replaced or if access is
required to the two inner bushings (pre-1973
models), which will have to be replaced
when play develops in the fork legs.

4.8 The damper until will pull out as a complete assembliy

4.9a The oil seal is held in place with a retaining ring

4.5¢ ... then install the nut-end into a socket (connected to a
long extension) and tape it into place

4.7 The damper unit is held in the slider
with a snap-ring

1975 and later

10 Refer to the accompanying illustrations
to disassemble the fork (see illustrations).
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4.9b Don’t disturb the oil seal unless it’s
going to be replaced with a new one

Disassembly (1995-on XL
1200S)

11 Stand the fork upright and hold the
inner fork tube with one hand. Unscrew the
fork cap boit from the inner tube, then lower
the tube into the outer tube. The upper part
of the spring will now be exposed.

12 Remove the stopper ring from the
groove at the top of the fork, then remove
the rebound adjuster and adjuster plate from
the fork cap bolt.

13 To undo the fork cap bolt from the
damper rod, you’ll need to loosen the hex
portion of the cap bolt. This requires com-
pressing the spring and holding it com-
pressed, so there will be room to place
wrenches on the cap bolt hex and the flats at
the bottom of the cap bolt (the flats are in the
rebound adjuster portion of the cap bolt
assembly). The spring is held in the com-
pressed position by a slotted plate which is
slipped under the locknut (see illustration).
There’s a special Harley tool available to
compress the spring (HD-41549). If you don’t

4.10d Remove the damper rod base from
the damper rod (if it’s not there, it’s
probably in the bottom of the slider). ..

-

4.10a Pry the dust seal out of the fork
slider with a small screwdriver

have the special tool you can fabricate a
substitute; just be sure it grips the spring
securely, so it won't siip out. You’ll probably
need an assistant to slip the holder into posi-
tion while you hold the spring compressed.
14 With the spring compressed, place a
socket or wrench on the hex at the top of the
cap bolt. Place an open-end wrench on the
flats at the bottom of the cap bolt. Hold the
open-end wrench (don’t let it turn) and
unscrew the hex portion of the cap bolt.
Note: Don’t unscrew the rebound adjuster
(the part you’re holding with the open-end
wrench) from the damper rod unless the
damper or the rebound adjuster needs to be
replaced.

15 Remove the upper spacer, spring collar
and lower spacer from the top of the spring.
Take the spring out of the fork.

16 Place the fork in a vise, clamped just
tight enough to keep the fork tube from turn-
ing. Unscrew the Allen bolt from the bottom
of the fork leg, then pull the damper out of
the fork tube.

17 Refer to illustrations 4.20a, 4.20b and
4.20c to complete disassembly of the fork.

4.10b Pry the oil seal retaining ring out of
its groove

4.10c On 1984 and later models, yank the

slider and tube apart until they separate;
the slider bushing (A), back-up ring (B)
and oil seal (C) will pop out of the slider

Inspection

18  On models_ fitted with fork bushings,
wear will taken by the bushings themselves,

4.10e ... remove the damper rod (and on
1984 and later models, the rebound
spring) from the other (upper) end of the
fork tube; don’t remove the Teflon rings
unless you plan to replace them

4.13 After you've unscrewed the fork cap,
loosen the locknut, then remove the
special tool or washer
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4.20a The fork tube bushing (A) and slider
bushing (B) are on the bottom of
the fork tube

4.20b Pry the fork tube bushing apart at
the slit just enough to slide it off . ..

4.28a Put the rebound spring (1984 and later) on the damper rod,
then (all models) place the damper rod in the fork tube ‘so it

4.20c ... the slider bushing can now be

slid off the fork tube

protrudes from the lower end like this

otherwise it will be present on the working
surfaces of the fork tube and slider. Wear
can be felt as shuddering when the front
brake is applied and the increased amount of
play can be detected by pulling and pushing
on the handlebars when the front brake is
applied hard (do not confuse this with steer-
ing head play though).

19  On models through 1974 replacing the
bushings is a difficult operation, as the new
bushings have to be reamed to size after
installation; this should be done by a dealer
service department or other qualified shop.
20 On 1984 and later models the slider
bushing is displaced during disassembly and
a new one installed relatively easily. Only
remove the fork tube bushing if it requires
replacement - pry it apart at its split suffi-
ciently to ease it off the end of the fork tube,
followed by the slider bushing (see illustra-
tions). install the new slider bushing, then
ease the new fork tube bushing over the end
of the fork tube (see illustrations).

21 New oil seals must be fitted in the slider
every time the fork is dismantled. A wire

retaining clip secures each seal’in the top of
the slider. Take note of any washers present
and install them in their original position.

22 Apply fork oil to the oil seal lips to pre-
vent damage during fork reassembly.

23 If fork damping action decreases, the
damper assembly (pre-1975 models) should
be examined carefully and the damper pis-
tons replaced. On 1975-0on models replace
the damper tube wear rings if damping prob-
lems are evident and check that all holes in
the damper tube are clear.

24 Before reassembling the forks, check
the sliding surfaces of the fork tubes. If
they’re scuffed, scored or badly worn, they
should be replaced, in conjunction with the
fork bushings (if equipped).

25 It’s not possible to straighten forks that
have been bent in an accident, even if a
repair service is available. There’s no way of
knowing whether the parts concermed have
been overstressed. The tubes should always
be checked for straightness by rolling them
on a flat surface.

26 The fork yokes are also liable to twist or

4.28b Install the damper rod base on the damper rod

distort in an accident. As in the case of the
fork tubes, they should be replaced and not
repaired, especially since they are far more
difficult to align correctly.

4.28c The damper rod, base and damper
rod bolt fit together like this in the
lower end of the fork slider
(slider removed for clarity)
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4.28d Install the slider bushing (1984 and 4.28e Using a seal driver or 4.28f . .. tap down gently and repeatedly

later) and back-up ring on the fork tube equivalent tool ... to seat the siider
bushing firmly against the

Reassembly (except 1995 and 1984 and later shoulder inside the slider

later XL 1200S models) 28  Refer to the accompanying illustrations sembly steps, with the following additions:
to reassemble the fork (see illustrations). , . ,
1970 through 1983 a) Coat the bushings and oil seal with

57 R I is th f di ~ embly (1 later Harley Type E fork oil before assembly.
eassembly is the reverse of disassem Reassembly (1995 and la by Instal the quide bushing with its Sit fo

bly. Be sure to install new O-rings and seals XL1200S model . .
and coat them with fork oil before assembly. L S ) s) ) one side of the fork, not facing front or
29 Reassembly is the reverse of the disas- rear.

4.28g If you don’t have a bushing driver, 4.28h Coatthe in\ner lip and the outer 4.28i ... and install the seal on the fork
you can use a section of pipe (be sure to circumference of the new seal tube; don’t let the upper edge of the fork
tape the ends of the pipe so it doesn’t with fork oil . .. tube damage the seal lip

scratch the fork tube)

4.28j Tap the seal gently with a driver just 4.28k This is the JIMS seal driver 4.281 You can make a driver with plastic
until it’s fully seated ’ plumbing fittings; place one fitting on the
seal and strike it with the other piece
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ad)
6
f
9
4.28m Compress the retaining ring and fit
it securely into its groove in the fork slider h)

c) If you unscrewed the rebound adjuster
from the damper rod, hold down the i)
detent ball with a thumb and turn the
rebound adjuster knob all the way coun-
terclockwise, then turn it 13 clicks clock-
wise. Thread the locknut all the way onto Vi
the damper rod, then thread the rebound

adjuster all the way on with fingers only.
Tighten the locknut against the adjuster
without letting the adjuster rotate.

Use a new sealing washer on the Alien
bolt and tighten it to the torque listed in
this Chapter’s Specifications.

Pour half of the specified amount of fork
oil into the fork, then slowly pump the
damper rod at least 10 times and leave
it compressed. ’

Add the remaining fork oil, then mea-
sure the distance from the top of the oil
to the top of the fork tube with a stiff
tape measure. Add or remove oil to
obtain the level listed in this Chapter’s
Specifications.

Install the fork spring with its tight coils
downward.

Install the flat spacers above and below
the spring collar with their sharp edges
toward the collar.

Tighten the fork cap onto the rebound
adjuster, then into the fork tube, to the
torques listed in this Chapter’s Specifi-
cations.

Use new O-rings on the rebound
adjuster and coat them with fork oil.

4.28n Use any of the tools previously shown to drive

the dust seal (1984 and later) into place

5.1b ... and turn the adjusting bolt (arrow) to adjust

the bearings. ..

Ste

Adjustment

1 Adjustment of the steering head bear-
ings is critical. They should be tightened suf-
ficiently to eliminate all play, but they must
not be over-tightened. Note that it is possible
to place a load of several tons on the bear-
ings by over-tightening and yet still be able
to turn the handlebars. Adjustment is done
by tightening the nut or bolt at the top of the
steering head, immediately above the upper
triple clamp (see illustrations). When the
adjustment is correct, there should be no
play in the bearings and, when the front
wheel is raised off the ground, a light tap on
the end of the handlebar should cause the
forks to swing to the full lock position.

2 Over-tightened bearings in the steering
head will cause the machine to roll at slow
speeds, while loose bearings will cause front
fork shudder when the front brake is applied.

5.1c ... on some models, the bolt is under a
decorative cover (arrow)
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5.8a Place a box under the steering head to catch loose bali

bearings, then lower the steering stem out of the head

Removal

3 If the steering head bearing check
(Chapter 1) reveals excessive play in the
steering head bearings, the entire front end
must be disassembled and the bearings and
races replaced with new ones.

4 Refer to Chapter 6 and remove the front
wheel.

5  Remove the forks from the triple clamps
as described in Section 3.

6  Remove the two bolts that secure the
small cowl and warning light console to the
upper triple clamp. The cowl and headlight
can be suspended without disconnecting the
wires.

7 Loosen the pinch bolt through the rear of
the upper triple clamp and remove the large
nut or bolt and washer from the top of the
steering head (see illustrations 5.1a, 5.1b
and 5.1¢).

8 1970 through 1974 models have
uncaged ball bearings in the steering head,
so precautions should be taken to catch the
bearings as they fall out. As the upper triple
clamp is being removed, the steering head

5.9a Lower the steering stem and bearing out
of the steering head

bearings on 1970 through 1974 models will
begin to fail out (see illustrations). Usually
only the lower bearings will be disturbed and
the bearings in the top cup usually stay in
place (see illustration).

9  Support the lower triple clamp while the
upper triple clamp is removed, to prevent it
from falling out of the steering head. Then
fower the lower triple clamp/steering stem
out of the steering head and remove the
upper bearing seal and cone (see illustra-
tion).

Inspection

10 - Clean and examine the bearings and
races or cups and cones. They should have a
polished appearance with no dents or tracks
if they are going to be reused.

11 If replacement is necessary, the bearing
races (cups and cones on 1970 through 1974
models) should be replaced as matched sets.
The cups or races are a tight fit in the steering
head and will have to be driven out. The lower
bearing cone is a tight fit on the base of the
steering stem, but can usually be removed

5.9b Lift off the bearing cover and upper bearing

5.8b Collect any bearings that remain

in the steering head

5.8¢ Lift the top race off the upper
bearing assembly and remove
the ball bearings

with the careful use of a chisel.

12 Clean and examine the bearings, which
should also be highly polished with no signs
of wear, pitting or surface cracks. If any of
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the ball bearings (used on 1970 through 1974
models) are unusable, replace the entire set.
Again, if the bearings are replaced, the bear-
ing cups or races should also be replaced as
a matched set.

Instaliation

13 Since the bearing races are an interfer-
ence fit in the steering head, installation will
be easier if the new races are left overnight in
a refrigerator. This will cause them to con-
tract and slip into place in the frame with
very little effort. Before installing the races,
coat the outsides of the races with clean
engine oil. Tap them gently into place with a
hammer and bearing driver or a large socket.
Do not strike the bearing surface or the race
will be damaged.

14 Install the grease seal and lower bearing
onto the steering stem using a section of
pipe with diameter the same as the inner
race of the bearing (see illustration). Drive
the bearing on until it is fully seated.

Caution: On tapered roller bearings, don’t
use a piece of pipe bigger than the inner
race, or the bearing case will be damaged.
15 When reassembling the steering head
bearings, pack the cups or races and the

5.14 Drive the grease
seal and bearing
lower race on with a
hollow driver (or
equivalent piece of
pipe) and a hammer

bearing cones with grease (see illustration).
This will simplify the assembly of the ball
bearing steering head used on 1970 through
1974 models. Note that on 1970 through
1874 models, the bearing cup shouldn’t be
full of bearings. There should be room to
insert an extra ball bearing, a necessary
arrangement to prevent the bearings from
skidding on each other and wearing out
prematurely. There is a total of 28 ball bear-
ings - 14 bearings in each cup.

16 Install the forks as described in Sec-
tion 7 and the front wheel as described in
Chapter 6.

17 Adjust steering head bearing play (see
Step 1).

1 Raise the motorcycle and support it
securely on blocks with the rear wheel
slightly oft the ground. if blocks aren’t avail-
able, remove one shock absorber at a time.
The other shock will hold the rear of the
motorcycle in place.

5.15 Work the grease completely into the rollers

2 Remove the passenger
on 1970 through 1978 models.

3  Remove the mounting nuts (later mod-
els use bolts and nuts) securing the shock
absorbers to the swingarm and frame (see
illustration). Carefully separate the shock
absorbers from the frame and swingarm.
When the shock absorbers are removed, the
rear wheel and swingarm will drop to the
ground if not supported.

4 The rear shock absorbers can’t be dis-
assembiled or rebuilt. If they’re worn out or
leaking fluid, they must be replaced with new
ones.

5 It is possible to replace the springs or
transfer the springs to new shock absorbers.
Compress the spring with an approved
spring compressor and remove the keepers
at the top of the shock absorber assembly
(early models have a split key type of keeper,
while later models have a one-piece keeper).
Detach the shroud and the spring seat (if
equipped) from the top of the spring.

6  Carefully release the tension on the
spring compressor until the compressor can
be removed. Lift the spring off the shock
absorber assembly and remove all of the
mounting hardware. Note the locations of the
hardware to simplify reassembly.

7 Clean and inspect all of the compo-
nents for wear and damage, especially the
rubber parts. Replace any defective compo-
nents with new parts.

8 Reassemble the shock absorber and
spring in the reverse order of disassembly.
Be sure the adjustment cams on both shock
absorbers are positioned at the same level.
Compress the spring until the spring
keeper(s) can be instalied, then slowly
release the spring compressor.

9  Have an assistant lift the rear wheel and
swingarm to the correct level to install the
first shock absorber. With one shock
absorber in place, the swingarm should be in
the correct position to install the other shock.
10 Tighten the nuts (and bolts) securely
and lower the motorcycle off the support
blocks.

footpegs

6.3 Remove the upper and lower mounting bolts (arrows) to
detach the shock absorber
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8.10a Remove the swingarm pivot bolt . . .

1 The swingarm pivots on bearings,
which rarely wear out.

2 Raise the rear of the motorcycle off the
ground and support it securely on blocks.
Grab the swingarm in front of the axle and
move it from side-to-side. If there’s any dis-
cernible movement, the bearings may be
worn out.

3  The swingarm should be removed and
inspected as described in the following Sec-
tion.

1 Block the motorcycle up so the rear
wheel is slightly off the ground. Position the
blocks under the frame.

2 On chain final drive models, disconnect
the final drive chain by removing the master
link. Move the chain out of the way of the
swingarm, but don’t remove it from the front
sprocket. On belt drive models, loosen the
axle nut and belt adjusters to allow the wheel
to be moved fully forwards in the swingarm;
slip the belt off the rear sprocket.

3  Remove the rear wheel as described in
Chapter 6.

Removal
1970 through 1978

4 Remove the rear brake assembly from
the swingarm as described in Chapter 6.

5  Remove the rear exhaust pipe and muf-
fler. Some models require the removal of the
complete exhaust system.

6 Unscrew the passenger footpegs to
release the lower shock absorber mounts.
Support the swingarm and remove the shock
absorbers from it.

1979 and later

7 Detach the rear disc brake caliper from
the swingarm. You don’t have to disconnect
the brake line or drain the brake fiuid. Hang
the brake caliper from the frame with a piece
of wire, away from the swingarm.

Warning: Do not let the caliper
-/-5 hang by the brake line.

8 . Support the swingarm and remove the
lower shock absorber mounting bolts.

9 Remove the chain guard from . the
swingarm on 1979 through 1981 models.
On 1982 models, remove both the front and

rear chain guards. On 1983 and later chain

drive models, remove only the rear chain
guard. On all belt drive models, remove the
rear belt guard and the debris deflector.

All models

10 On 1970 through 1985 models,
unscrew the pivot bolt. On 1986 and later
models, hold the pivot bolt with a wrench
and remove the Allen-head bolt from the left
end of the pivot bolt. Support the swingarm
and pull out the pivot bolt (see illustration).

8.10b ... and withdraw the swingarm from the frame

Pull the swingarm to the rear, away from the
frame (see illustration).

Inspection
1970 through 1981

11 - Disassembly of the swingarm should be
done on a clean workbench. Remove the
screw securing the lockplate on the right
side of the swingarm (see illustration).

12 Remove the bearing locknut and the
outer spacer behind it. This will give access
to the right-hand bearing.

13 Working from the left side of the
swingarm, loosen the bearing lock ring with a
punch until it can be unscrewed by hand.

*14  Remove the pivot nut. This will give

access to the left-hand bearing. Pry the
bearing dust shields -out from the inside of
the swingarm (see illustration).

15  Working inside the swingarm, drive or
press out the bearing and bearing spacer by
applying pressure to the spacer (see illus-
trations). Although it isn’t necessary unless
the bearing is being replaced; the bearing
outer race can be pressed ‘out from the
inside (see illustration). .
16 If the bearing is replaced, the race

should be replaced with it as-a matched set.

8.11 Remove the
screw securing the
lockplate to the
bearing locknut
(early models only)
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8.14 Carefully pry out the bearing
dust shield

1982-on

17 The bearing components should not be
interchanged. If any bearings are defective,
the complete bearing assembly should be
replaced with a new one.

18 You'll have to take the swingarm to a
Harley-Davidson dealer or an automotive
machine shop to have the bearing races or
bushings pressed out and the new bearing
races or bushings installed. Make sure the
spacer is installed between the inner bearing
races or bearing failure could occur.

All models

19 Clean and examine the tapered roller
bearings for signs of wear and damage
(which should be evident). If there is any
doubt about the suitability of the bearings for
further use, replace them with new ones.
Most bearings fail as a result of pitting,
which occurs on the inner and outer races.

Installation
1970 through 1981

20 Reassemble the swingarm in the reverse
order of disassembly. Make sure the bearings
are liberally packed with grease. When insert-
ing the bearing spacers, the shouldered por-

8.15¢ The bearing outer race
must be pressed out

8.15a Lift out the bearing ...

tion must face IN. The wide side of each
bearing outer race must face OUT. Tighten
the right-hand bearing locknut first. then
loosen it one-half turn. On the left-hand side,
insert the pivot bolt nut so it will align with the
area in the back of the primary chaincase that
it's recessed into after the swingarm has
been replaced. Install and tighten the lock
ring and stake it in three places.

21 After the pivot bolt has been installed,
you’ll have to pre-load the tapered roller
bearings. This is done by attaching a spring
balance to the extreme end of one of the
arms, before the shock absorbers are
installed. Take the reading (in pounds) nec-
essary to make the swingarm turn on the
pivot. Loosen the lock plate of the right-hand
bearing locknut and tighten the locknut until
the drag on the spring balance is increased
by about two pounds. Install the lock plate
and tighten the retaining screw.

22 Lubricate the components with grease
as they’re assembled.

23 The chamfered end of the spacer in the
bushing (left-hand side) must face out. Insert
the main pivot bolt in through the swingarm
and, having applied a drop of thread-locking
compound to its threads, install the Allen-
head bolt in the end of the pivot bolt.

24 Tighten the Allen-head bolt to the spec-
ified torque.

9.3 The closed end of the spring clip
MUST face the direction of chain
travel (arrow)

8.15b ... and the bearing spacer

All models

25 Install the shock absorbers and the rear
wheel brake components.

26 Install the rear wheel and connect the
drive chain or slip the belt over the sprocket
(as applicable). Be sure the closed end of the
master link faces the direction of chain travel.
Adjust the chain or belt (as applicable) as
described in Chapter 1.

27 Readjust the brake on drum brake mod-
els and make sure all of the nuts and bolts
are tight.

9 - Drive chain - removal,
cleaning, inspection and
installation

Removal

1 Remove the chain guard.

2 Loosen the chain adjusters to create
slack in the chain (see Chapter 1).

3  Remove the master link retaining clip
with pliers (see illustration). Be careful not
to bend or twist it. Slide out the master link
and remove the chain from the sprockets.

4 Check the chain guard on the swingarm
for wear or damage and replace it as neces-

sary.

Cleaning and inspection

5  Soak the chain in a high flash point sol-
vent for approximately five or six minutes.
Use a brush to work the solvent into the
spaces between the links and plates.

6  Wipe the chain dry, then check it care-
fully for worn or damaged links. Replace the
chain if wear or damage is found at any point.
7  Stretch the chain taut and measure its
length. Then carefully compress all the links
together and measure the length again. If the
difference between the measurements is
more than one inch, the chain is worn
enough to need replacement. If the chain
needs to be replaced, refer to Section 10 and
check the sprockets. If they’re worn, replace
them also. If a new chain is installed on worn
sprockets, it will wear out quickly.
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8 Lubricate the chain as described in
Chapter 1.

Installation

9 Installation is the reverse of the removal
steps. Position the master link clip with its
open end facing rearward (away from the
direction of chain travel). Refer to Chapter 1
and adjust the chain.

1 Jack up the rear end of the motorcycle
and support it securely.

2 Remove the exhaust system (see Chap-
ter 3).

3  Detach the rear master cylinder and its
fluid line from the front sprocket cover (see
Chapter 6 if necessary). Loosen the pushrod
locknut and turn the master cylinder pushrod
until it separates.

4  Detach the sprocket cover from the
engine and remove it together with the brake
pedal.

5  Loosen the drive belt (see Chapter 1).

6  Unscrew the right shock absorber’s
lower mounting bolt.

7  Remove the belt guard from the motor-
cycle. Mark the belt with an arrow indicating
its direction of rotation {see illustration).

8  Take the belt off the sprockets.

9 Installation is the reverse of the removal
steps. Tighten the shock absorber bolt and
master cylinder mounting bolts to the torque
listed in this Chapter’s Specifications.

1 Support the bike securely so it can’t be
knocked over during this procedure.

2 Whenever the sprockets are inspected,
the chain should be inspected also and
replaced if it’s worn. Installing a worn chain
on new sprockets will cause them to wear
quickly.

3 If the engine is in the frame, remove the
exhaust system, footpeg and rear brake
master cylinder (if equipped). Remove the
front sprocket cover.

Chain final drive

4  Check the teeth on the front and rear
sprockets for wear. With the chain tension
correctly adjusted, try to pull the chain away
from the rear sprocket where the chain
wraps around the sprocket. If you can make
a gap of more than 1/4-inch between the
chain and sprocket, the chain and sprockets
should be replaced.

Belt final drive

5  Check the sprocket teeth for wear and
for chips or other damage (see Chapter 1).

All models

6  If the sprockets are worn, remove the
rear wheel (see Chapter 6) and the chain or
belt (Section 9 or 10).

Rear sprocket (drum brake

models)

Note: Special tools are required to install a
new sprocket on drum brake models. Read
the procedure before beginning removal -
you may decide to have a Harley-Davidson
dealer do the job.

7  The rear wheel sprocket is riveted to the
brake drum. If examination indicates some of
the teeth are chipped, broken or hooked, the
brake drum must be removed from the wheel.
It's attached to the wheel by five bolts.

8 Remove the bolts securing the brake
drum to the hub.

9  The sprocket is attached to the brake
drum with rivets. Using a sharp chisel, cut
the heads off the rivets and dowel pins.

10 If the rivet holes aren’t worn or elon-
gated, the new rivets can be installed in the
same holes. However, if they’'re worn or
elongated, a new set of holes should be
drilled midway between the existing holes
and the dowel pin holes. A 9/64-inch drill bit
is required to bore the holes.

11 New dowel pin holes should be drilled
also (use a 3/16-inch dril! bit). The dowel pins
must be a tight fit. Use the new sprocket as a
template.

12  Drill arivet hole, then place the sprocket
in position on the drum. Insert a rivet through
the hole but don’t head the rivet. Drill another
hole across from the first rivet and insert
another rivet. Again, don’t head the rivet.

13 Drill the remaining holes, then drill the
four dowel pin holes.

14 Remove the sprocket from the brake
drum and deburr the newly drilled holes.

15 Position the drum and sprocket on the
center support of the riveting jig (special tool
no. 95600-33A).

16 The dowel pins are installed first, fol-
lowed by the rivets. The dowel pins and the
rivets must be installed through the brake
drum side.

17 Using a hollow driver, seat the dowel
pin and rivet simultaneously, driving the
sprocket and hub flange together.

18 Using a concave punch, flare the end of
the dowel pin. Head the end of the rivet until
it extends 3/64-inch above the face of the
sprocket.

19 Repeat Steps 11 through 13, seating
the rivets and dowel pins on the opposite
side of the hub until all of them are in place.
This will prevent distortion of the sprocket as
the rivets are installed.

20 Install the brake drum on the hub and
reinstall the rear wheel as described in Chap-
ter 6.

Rear sprocket (disc brake models)
21 The sprocket is attached to the rear
wheel hub with five bolts.

22  On chain drive models, if examination of
the sprocket indicates the teeth are chipped,
broken or hooked, the sprocket should be
replaced with a new one. If the rear wheel
sprocket is worn, the final drive sprocket on
the transmission is probably worn also. it's a
good idea to replace both sprockets at the
same time, as well as the chain. This will alle-
viate rapid wear that results from mixing old
and new parts.

23 On belt drive models, examine the
sprocket teeth and flange for signs of dam-
age (see Chapter 1). The sprocket will not
wear to the same extent as chain drive mod-
els, it being more likely that the belt itself will
require replacement.

24 Remove the bolts securing the sprocket
to the hub {see illustration). Lift the sprocket
off and place the new one in position.

25 Install the sprocket mounting bolts and
washers (having applied a drop of thread-
locking compound to the bolt threads) and
tighten the bolts to the torque listed in this
Chapter’s Specifications.

26 Install the rear wheel as described in
Chapter 6.

Front sprocket (all models)

27 Either bend back the lockwasher and
unscrew the nut, remove the lock screw, or
remove the screws and lock plate depending
on the model being worked on (see illustra-
tions). Pull the sprocket off the transmission
shaft, using a puller if necessary (see illus-
tration).
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11.27a Lock the engine and unscrew the
sprocket retaining nut (early chain
drive models)

28 On 1970 through early 1984 models,
inspect the seal behind the front sprocket
(see illustration). If it has been leaking,
remove the seal cover and gasket (see illus-
tration). Pry the seal out (taking care not to
scratch the seal bore) and tap in a new seal
with a socket the same diameter as the seal.
Reinstall the cover, using a new gasket.

29 On late 1984 and later models, the
mainshaft oil seal behind the sprocket is
exposed when the sprocket is removed. Pry
the seal out (taking care not to scratch the
seal bore) and tap in a new seal with a socket
the same diameter as the seal.

30 Install the retainer (if applicable), then
slip the final drive sprocket over the splined
mainshaft. The sprocket presses into the
center of the oil seal on early models (see
illustration).

31 Install the tab washer behind the nut
that secures the sprocket. You'li have to lock
the engine to tighten the nut. When the nut is
tight, bend the tab washer over the nut to
lock it in place. Later models have a lock
screw instead of a tab washer.

11.28a Remove the retainer to replace the oil seal
on 1970 through early 1984 models

11.27b On belt drive models, remove the
locking plate bolts (arrows), then unscrew
the nut and remove the sprocket

Late 1984 through 1990 models

32 Install the sprocket on the mainshaft and
secure with its nut. Lock the engine and
tighten the nut to 35 to 65 fi-lbs (47 to 88 Nm),
check if one of the three holes for the
lockscrew aligns with any of the nut flats. If
none align, continue tightening (do not exceed
maximum of 90 ft-lbs, 122 Nm) until one of the
holes aligns. At this point, apply a drop of
thread locking compound to the lock screw
and tighten it to 50 to 60 in-lbs (6 to 7 Nm).

1991-on models

33 Install the spacer on the mainshaft with
its chamfered side inwards, followed by the
sprocket.

34 Apply a few drops of Loctite 262 (red)
thread locking compound to the nut threads
and install the nut on the mainshaft, remem-
bering that it has a left-hand thread. Tighten
to 110 to 120 ft-Ibs (149 to 163 Nm).

35 On all chain drive models and 1991 belt
drive models, align one of the sprocket lock
screw holes as described in Step 4, not
exceeding the maximum torque of 150 fi-lbs

11.27¢ Use a puller if the sprocket
is a tight fit

(203 Nm). Apply a drop of Loctite 242 (blue)
to the lock screw threads and tighten it to 50
to 60 in-Ibs (6 to 7 Nm).

36 On 1992 through 1994 models with belt
drive, fit the lock plate over the nut in such a
way that it can be secured-diagonally by the
two lock screws (tighten the nut further if
necessary as described above). Apply a drop
of Loctite 242 (blue) to the lock screw
threads and tighten them to 80 to 110 in-lbs
(9 to 12 Nm} {see illustration). '

37 On 1995 and later models, install the
nut as described in Step 5, but tighten it only
to 50 fi-lbs (68 Nm). Draw a line across the
nut and sprocket with a felt pen. Tighten
another 30 to 40-degrees, aligning two of the
lock plate holes with the holes in the
sprocket. Try repositioning the lock plate if
the holes don’t line up; the lock plate holes
are offset. If the holes can’t be lined up
within the 40-degree range, tighten further,
but not more than a total of 45-degrees (1/8-
turn) from the felt pen mark. Don’t loosen the
nut to line up the holes. Once the holes are
aligned, install the lock plate Allen bolts and
tighten to 80 to 110 in-lbs (9 to 12 Nm). The

11.28b The final drive sprocket fits through the center of
the oil seal on 1970 through early 1984 models
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11.36 The sprocket
lockplate (1992 and later)
must be installed so the
bolt holes align

Allen bolts come from the factory with a spot
of Loctite on the threads and can be rein-
stalled three to five times. If you aren’t sure
how many times they’ve been installed, use
new ones.

38 The remainder of installation is the
reverse of the removal steps, with the follow-
ing additions:

a) Refer to Chapter 1 and adjust the chain
or belt.

b) If you removed the seal cover (1970
through early 1984 models), check the
engine oil level and add some if neces-
sary (see Chapter 1).
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Notes
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Chapter 6
Brakes, wheels and tires
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Disc brakes - bleeding........cccoooreireiimnciererr s 10 Rear disc brake - brake pad replacement...........ccocevrcenricnerniees 13
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General information ..........ccccecvvrcereenerieecenne e 1 Wheels - inspection and repair.........ccoecvcie s 2
Rear brake disc - removal and installation .........c.ccccevcrecirennnnnn. 16 Wheel bearings - inspection and maintenance ..........cccccecvinine 20

Degrees of difficulty

Easy, suitable for % Fairly easy, suitable X | Fairly difficult, suit- <, | Difficult, suitable % Very difficult,
novice with little Y | for beginner with % able for competent % for experienced ¥y | suitable for expert
S N N

expetrience % some expetience DIY mechanic DIY mechanic DIY or professional

V4

Specifications
Wheels

Size (diameter)
1970 through 1979

L o] 0| SO TSSOSO 19 inches
REAY . e e ane e aeeereeea 16 inches
1980 and later
FrONT .ttt e e e s neeeneeenns 19 or 21 inches
REAT ...t e e s s anneeans 16 inches
Wheel bearing end play
1970 through mid-1987 ..ot aa s 0.004 to 0.018 inch (0.10 to 0.46 mm)
Mid-1991 through 1999.....cccmiiceee e 0.002 to 0.006 inch (0.05 to 0.15 mm)
2401010 I Vo I =1 L= U 0.002 inch (0.05 mm) or less
Rim runout (front and rear)
SPOKE WHEEL ...ttt et ser e v e esbenae 1/32 inch (0.79 mm)
Cast wheel
Lateral (@xial) .....coocurerreereceie e s e 3/64 inch (1.19 mm)

RAdI@l ... e 1/32 inch (0.79 mm)
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Brakes
Minimum lining thickness
Maximum diSC FUNOUL .........coieieieciee e e
Minimum disc thickness*
Front
1973 throUgh 1977 ..t
1978 through 1985... .
1986 through 2001 ......ccirececcrte e
2002 aNd Jater ..cceeiieeieei e
Rear
P20 [ - T To I = U4 = USSR
2002 and 1aEF .....ceeveiee e e
Caliper piston travel
Rear brake pedal freeplay.....cc.cccceeeeiriereeceeceecee e

See Chapter 1
0.008 inch (0.2 mm)

0.188 inch
0.160 inch
0.180inch
0.200 inch

—_—

4.78 mm)
4.06 mm)
4.57 mm)
5.08 mm)

0.205 inch (5.21 mm)
0.230 inch (5.84 mm)

0.020 to 0.025 inch (0.51 to 0.63 mm)

See Chapter 1

*If the minimum thickness is stamped in the disc, it supersedes the information printed here.

Tires

AP PIESSUIE....cviiiiiiiree et er st et e e saestas v n e e s e e saesteseessesbensareseesaesbessantan
Minimum tread depth ... e

Torque specifications
Axle nut
Front
1970 through 1987 ....ecuiiieeere ettt rre st e e e e
1988 and later

Axle pinch bolt
1970 through 1972 ...t s s e e eaas
1988 aNA 1AEr ... s
Brake caliper mounting bolts
Front
1973 through 1978......cocviriircrrcrierrere st era e annen
1979 through 1983........cciircrcrcerer et errenee
1984 and 1ater ....coeiirerrcir et
Rear -
1979 through 1985..........
1986 through early 1987.
Late 1987 and later.......cccooooreieivcine e
Brake hose-to-caliper banjo fitting bolts
With COPPEr WaShers ........c.ccociivirrte s srerin e
With steel and rubber washers.........cocvcviieeceveccee e
Front disc mounting bolts/screws
T3 et e et erenaennas
1974 through 1983
Spoke wheel ...
Cast wheel .....occevveceecnnne,
1984 through 1990 (both types)..
1991 and later (both types) ...t
Brake disc to rear hub boits
Through 1991
1992 and later
Rear brake master cylinder mounting bolts
Through 1990 ... arb s
1991 and later ........ccovuen.
Brake drum to rear hub bolts........ccecceeieciececerceec e
Rear sprocket mounting boits
1970 through 1983 ... e e
1984 and 1985
SPOKE WHEEH ...ttt et st e e
Cast wheel ......
1986 through 1990............
1991 and later spoke wheel ..
1991 cast wheel ................
1992 cast wheel ................
1993 and later cast Wheel ...

See Chapter 1
See Chapter 1

50 ft-bs (68 Nm)
50 to 55 ft-Ibs (68 to 75 Nm)
60 to 65 ft-Ibs (81 to 88 Nm)

11 ft-Ibs (15 Nm)
21 to 27 ft-Ibs (28 to 37 Nm)

35 Nm (47 ft-ibs)
80 to 90 inch-lbs (9 to 10 Nm)
25 to 30 ft-lbs (34 to 41 Nm)

155 to 190 inch-Ibs (18 to 21 Nm)

13 to 16 ft-ibs (18 to 22 Nm)
15 to 20 ft-ibs (20 to 27 Nm)

30 to 35 Nm (41 to 47 ft-ibs)
17 to 22 ft-Ibs (23 to 30 Nm)

35 ft-lbs (47 Nm)

16 to 19 ft-Ibs
14 to 16 ft-lbs
16 to 18 ft-ibs
16 to 24 ft-Ibs

—

22 to 28 ft-Ibs)
19 t0 22 Nm)
22 t0 33 Nm)
22 t0 33 Nm)

23 to 27 Nm (31 to 37 ft-ibs)
30 to 45 Nm (41 to 61 ft-Ibs)

13 to 16 ft-Ibs (18 to 22 Nm)

1565 to 190 inch-Ibs (18 to 21 Nm)

25 ft-Ibs (34 Nm)
45 0 50 ft-Ibs (61 to 68 Nm)

45 to 50 ft-lbs (61 to 68 Nm)
50 to 55 ft-lbs (68 to 75 Nm)
50 to 55 ft-lbs (68 to 75 Nm)
45 to 50 fi-lbs (51 to 68 Nm)
50 to 55 ft-lbs (68 to 75 Nm)
45 to 55 ft-lbs (61 to 75 Nm)
55 to 65 ft-lbs (75 to 88 Nm)
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1 General information

Depending on the model, either wire
spoke wheels or cast alloy wheels are stan-
dard equipment. Wire wheels require fre-
quent inspection and maintenance, while
cast alloy wheels are virtually maintenance-
free.

The brakes are different types, depend-
ing on year and model. Early modeis
(through 1972) were equipped with drum
brakes on both wheels. Models produced
from 1973 through 1977 had a single disc
brake at the front and a drum brake at the
rear. Models produced in 1978 had dual front
discs and a drum rear brake. Machines from
1979-on had either single or dual discs at the
front and a single disc at the rear.

Warning: Dust created by the

brake system is harmful to your

health. Never blow it out with

compressed air and don’t
inhale any of it. An approved filtering
mask should be worn when working on
the brakes. Do not, under any
circumstances, use petroleum-based
solvents to clean brake parts. Use brake
system cleaner or denatured alcohol only!

Tires are conventional, requiring an

inner tube with spoke wheels. Models with
cast wheels have tubeless tires.

2 Wheels - mspectlon and
repalr

Spoke (wire) wheels

1 Wire wheels should be inspected fre-
quently to ensure the wheel runs true and to
prevent potential damage from loose or bro-
ken spokes.

2  Clean the wheels thoroughly to remove
mud and dirt, then make a general check of
the wheels and spokes as described in
Chapter 1.

3 Raise the motorcycle so the front wheel
is off the ground and support it securely with
blocks. Because the frame is very narrow
under the engine, be sure to support the
motorcycle so it can’t fall over sideways.
Attach a dial indicator to the fork slider and
position the stem against the side of the rim.
Spin the wheel slowly and check the side-to-
side (axial) runout of the rim. In order to
accurately check the radial runout with the
dial indicator, the wheel would have to be
removed from the machine and the tire
removed from the wheel. With the axle
clamped in a vise, the wheel can be rotated
to check the runout.

4 An easier, though slightly less accurate,
method is to attach a stiff wire pointer to the
fork slider and position the end a fraction of

an inch from the wheel (where the wheel and
tire join). If the wheel is true, the distance
from the pointer to the rim wiil be constant as
the wheel is rotated. Repeat the procedure
to check the rear wheel.

5 A wheel that wobbles from side-to-side
can be trued by loosening the spokes that
lead to the hub from the high side of the rim
and tightening the spokes that lead to the
hub from the low side. This in effect will pull
the bulge out of the rim. Always
tighten/loosen spokes in small increments to
avoid distorting the rim and make sure ali the
spokes are uniformly tight (see Chapter 1).

6  An out-of-round wheel can be trued by
loosening the spokes (both sides of the hub)
that lead to the low area, and tightening the
spokes that lead to the high or bulged-out
area.

7 Generally, the wheels will probably have
a combination of side-to-side wobble and
out-of-roundness. Keep in mind that tighten-
ing and loosening spokes will affect wheel
runout in both directions. Wheel truing
requires patience and practice to develop
any degree of skill, so it’s best left to a dealer
service department or motorcycle repair
shop.

8 If the inspection reveals a bent,
cracked, or otherwise damaged rim, the
entire wheel will have to be rebuilt using a
new rim and spokes. This is a complicated
task requiring experience and skills beyond
those of the average home mechanic and
should be done by a dealer service depart-
ment or motorcycle repair shop.

Cast alloy wheels

9  Cast alloy wheels should be visuaily
inspected for cracks, flat spots on the rim
and other damage. Check the axial and
radial runout as described previously for wire
wheels.

10 If damage is evident, or if runout in
either direction is excessive, the wheel will
have to be replaced with a new one. Never
attempt to repair a damaged cast wheel.

3 Front wheet removal and
msta!latlon Lo

Caution: Do not operate the brake lever
after the front wheel is removed from a
disc brake model - the piston in the
caliper might be forced out. If the piston
is forced out of the bore, the caliper will
have to be completely disassembled and
rebuilt.

Removal

1 Raise the front wheel off the ground and
support the machine securely on blocks. Be
sure it’s stable from side-to-side. The frame
under the engine is very narrow, so you may
have to support the sides of the motorcycle.
Note: Pay close attention to any spacers

3.7 Loosen the slider cap nuts (shown),
bolts or pinch bolt before attempting to
remove the axie

used on the front axle. Be sure to reinstall
them in their original location(s).

1970 through 1972

2  Disconnect the front brake cable from
the front wheel by removing the clevis pin
through the brake operating arm. Remove
the brake plate anchor boit and lock washer.
3 Unscrew the nut from the end of the
axle.

4 Loosen the pinch bolts (at the bottom of
each fork leg) that secure the axle to the
forks.

5 Tap the axle out and remove the front
wheel.

1973 only

6  Remove the axie nut and washer from
the front axle. i

7 Loosen the nuts securing the axle
retaining cap to the bottom of the right fork
slider (see illustration).

8 Tap the axle out and lower the front
wheel. Pull the speedometer drive out of the
hub (see Chapter 8). Leave the speedometer
drive unit connected to the speedometer
cable and tie them up out of the way.

1974 through 1977

9 Remove the brake caliper mounting
bolt, washers and locknut.

10 Remove the axle nut, washer and lock
washer.

11 Loosen the bolts securing the axle
retaining caps to the bottom of each fork
slider.

12 Tap the end of the axle to loosen it, then
pull it out of the forks and front hub.

13 Lower the front wheel until the
speedometer drive unit can be disengaged
from the front hub. Tie the speedometer
drive unit and cable out of the way.

14 Remove the front wheel.

1978 through 1987

15 Detach the front brake caliper(s) from
the fork leg(s) and tie them up out of the way.
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16 Remove the nut, washer and lock
washer from the axle.

17 Loosen the slider cap nuts at the
bottom of each fork leg. Note: On 1986
and 1987 models, detach the cable from the
speedometer, then turn it counterclockwise
to separate it from the speedometer drive at
the wheel.

18 Tap the end of the axle to loosen it, then
pull it out of the front wheel.

19 Lower the wheel from the forks and
remove the speedometer drive unit from the
hub. Remove the front wheel.

1988 and later

20  Remove the axle nut and washers (see
illustration).

21 Loosen the pinch bolt and puil the axle
out.

22 Lower the wheel until the brake disc
clears the caliper, then remove the wheel
and separate it from the speedometer drive
unit (mechanical speedometer) or spacer
(electronic speedometer).

Installation

23 Installation of the front wheel is the
reverse of the removal procedure. Note the
following important points:

a) On disc brake models with a mechanical
speedometer, be sure the speedometer
drive unit engages properly in the hub.

b) On 1973 models, position the brake
pads so the brake disc fits between
them during installation.

c) Tighten the axle nut to the specified
torque before tightening the slider cap
nuts or pinch bolt.

d) Caution: The calipers on some later
models are secured with locknuts.
When the locknuts are removed, they’re
destroyed and must be replaced with
new ones!

e) Check the front wheel bearing end play
and compare it to the Specifications in
this Chapter. If end play doesn’t fall
within the specified limits it will be nec-
essary to install a different length hub
bearing spacer on models through mid-
1991, or a different thickness spacer
shim on models from mid-1991-on.
Refer to Section 20 for access to spacer
or shim and to a Harley-Davidson dealer
for the appropriate replacement part.

1 Drum brakes don’t usually require fre-
quent maintenance, but they should be
checked periodically to ensure proper opera-
tion. If the linkage is properly adjusted, the
brake shoes aren’t contaminated or worn out
and the return springs and cables are in
good condition, the brakes should work fine.
2  Check the cable ends to make sure
they aren’t frayed and check the lever pivot

3.20 Remove the axle nut and washer
{right arrow) and the speedometer drive
unit or spacer (left arrow)

for binding and excessive play. As a general
rule, the cable should be adjusted so the
brake shoes don’t drag when the lever is
released and the lever doesn’t touch the
handlebar when the brake is applied.

3 If the lever doesn’t operate smoothly,
lubricate the cable, the cable ends and the
pivot (refer to Chapter 1). If the brakes still
don’t operate smoothly, the problem is in the
shoe actuating mechanism.

4 If the brake shoe wear check (refer to
Chapter 1) indicates the shoes are near the
wear limit, refer to Section 3 and remove the
front wheel. Measure the thickness of the
brake shoe lining and compare it to the
Specifications in Chapter 1. If the shoes have
worn beyond the aliowable limits, or if they’re
worn unevenly, they must be replaced with
new ones.

5 If the linings are acceptable as far as
thickness is concerned, check them for glaz-
ing, high spots and hard areas. A light touch-
up with a file or emery paper will restore
them to usable condition. If the linings are
extremely glazed, they have probably been
dragging. Be sure to properly adjust the lever
free play to prevent further glazing.

6  Occasionally the linings may become
contaminated with grease from the wheel
bearings or brake cam. If this happens, and
it's not too severe, cleaning the shoes with a
brake system solvent (available at alito parts
stores) may restore them. Better yet, replace
the shoes with new ones - the cost is mini-
mal.

7  To remove the shoes from the backing
plate, remove the pivot stud bolt, the operat-
ing shaft nut and the operating lever (see
illustration 4.4). Tap on the operating shaft
and pull out the shaft, the pivot stud, the
brake shoes and the return springs as an
assembly:

8 Remove the return springs from the
shoes and check the springs for cracks and
distortion. Replace them with new ones if
defects are noted.

9  Clean the backing plate with solvent to
remove brake dust and dirt. Also, clean the

operating shaft and pivot stud. If com-
pressed air is available, use it to dry the parts
thoroughly.

10 Check the operating shaft and the hole
in the backing plate for excessive wear. Slide
the operating shaft back into the hole and
make sure it turns smoothly without binding.
If excessive side play is evident, the backing
plate should be replaced with.a new one.
Check the shoe contact areas of the cam for
wear also.

11 Before installing the new shoes, file a
taper on their leading edges. Install the
return springs, then apply a thin coat of high-
temperature grease to the shoe contact
areas of the cam and pivot stud.

12 Slip the brake shoe assembly into posi-
tion in the backing plate, then install the pivot
stud bolt and washer and the operating lever
and shaft nut.

13 Clean the brake drum out with a wet
rag. Don’t use solvent in the brake drum
because the rubber seals in the hub will be
damaged by it.

Warning: Don’t blow the brake
drum out with compressed air -
the brake dust can damage
your lungs if inhaled.

14 Check the drum for rough spots, rust
and evidence of excessive wear. If the outer
edge of the drum has a pronounced ridge,
excessive wear has occurred. Measure the
diameter of the drum at several places to
determine if it’s worn out-of-round. Exces-
sive wear and out-of-roundness indicate the
need for a new hub/drum. Slight rough spots
and roughness can be removed with fine
emery paper. Use one of the brake shoes as
a sanding block so low spots aren’t created
in the drum.

15 Insert the brake shoe assembly into the
brake drum and install the front wheel as
described in Section 3.

16 Check the adjustment of the brake as
described in Step 2 of this Section. If the
brake needs adjusting, loosen the locknut on
the adjusting sleeve, then turn the adjusting
sleeve nut until the lever moves freely for
about one-quarter of its full movement
before the brakes begin to drag. Tighten the
locknut against the adjusting sleeve.

17 If the adjustment is correct, but the
brakes drag, the brake shoes must be cen-
tered in the brake drum. Loosen the pivot
stud bolt and the axle nut, then spin the front
wheel. While the wheel is spinning, apply the
brake and tighten the pivot stud bolt and the
axle nut. Recheck the adjustment.

Caution 1: Do not operate the brake lever
while the caliper is apart - the piston will
be forced out of the caliper. Always
replace all pads in the front brake
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hose to the fender or fork leg

caliper(s) at the same time; never replace
only one pad or the pads in only one
caliper on dual disc models.

Caution 2: Ensure that only the correct
parts are fitted when replacing pads or
discs. Modifications to the pad and disc
material from 1992-on prevent the mixing
of early and late model components.

Removal

1973

1 Remove the clamp securing the brake
hose to the fork leg (see illustration).

2  Unscrew the bolts holding the caliper
together, then separate the outer half and the

5.1 Remove the screw securing the brake

5.5a Remove the Allen-head bolts . ..

damper spring from the rest of the caliper.

3  Remove the mounting pin and the inner
half of the caliper.

4  Disengage the brake pad mounting pins
and detach the brake pads.

1974 through 1976

5 Remove the Allen-head bolts and lock-
nuts holding the caliper together (see illus-
tration). Separate the two caliper halves
(see illustration).

6 Remove the brake pads and check
them for wear.

1978 through 1983

7 Using a socket, universal joint and
extension, loosen the bolt securing the two

5.7 Front disc brake caliper components (1978 through 1983) - exploded view

1 Caliper bolt (holds caliper
sections together)

2 Inner caliper half

3  OQuter caliper half

4  Pad guide pin (2)

Pad shims
Brake pads
Piston
Boot

Seal

QoO~NOO»

5.5b ... and separate the caliper
sections to get at the brake
pads on 1973 models

halves of one of the calipers together (see
illustration). Work from the back side of the
caliper to loosen the bolt.

8 Remove the Allen-head bolts and nuts
attaching the caliper to the lower fork leg.

9  Detach the caliper from the forks and
separate the two halves. Remove the brake
pads from the guide pins (see illustrations).
10 Repeat the procedure for the remaining
caliper.

5.9a Remove the bolt holding the caliper
sections together

5.9b ... then lift off the inner caliper half
and remove the pads and shims
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1 Mounting bolts 3
2 Pad pins

1984 through 1999

11 Loosen the pad retainer screw at the
back (inner) side of the caliper.

12 Remove the upper mounting bolt and
the lower mounting pin (see illustration).
Move the caliper to the rear and down
slightly, away from the fork slider, then
remove the outer pad, pad holder and spring
clip from the caliper as an assembly. Pull out
the bushing the upper mounting bolt threads
into, then slide the caliper off the brake disc.
13 Note how the pad retainer is instalied in
the caliper, then remove the screw and
detach the pad retainer and inner brake pad.
14 Note how the pad and spring clip are
positioned in the holder (see illustration).
Push the pad out of the clip to remove it from
the holder.

2000 and later

15 Loosen the pad pins but don’t remove
them yet (see illustrations). Remove the
caliper mounting bolts. Slide the caliper and
pads off the disc. Note: If you’re removing

5.15a Four-piston caliper mounting details
(front caliper, left side)

Brake hose banjo 1
fitting bolt 2

5.12 On 1984 and later
single-piston calipers,
remove the upper
mounting bolt and lower
mounting pin to detach

the caliper
1 Caliper mounting
bolt
ifj} 2  Caliper mounting
pin

3  Brake hose-to-
caliper banjo fitting
bolt (12-point head)

the caliper only to replace the pads, you can
leave the brake hose connected to the
caliper.

16  Support the caliper with rope or wire so
it doesn’t hang by the brake hose. It’s a good

Mounting bolts 3
Pad pins

5.14 This is what the outer brake pad and
spring clip look like when correctly
installed in the pad holder

5.15b Four-piston caliper mounting details
(front caliper, right side)

Brake hose banjo
fitting bolt

idea to wrap the caliper with rags and tape to
protect the caliper and wheel from
scratches.

17  Remove the pad pins, then remove the
brake pads (see illustrations). If the pad

5.17a Unscrew the pad pins (arrows). ..

5.17b ... then remove the pads (arrows)
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5.18 Remove the anti-rattle spring
(arrow) from the caliper cavity

pins are visibly worn, replace them.
18 Remove the anti-rattle spring (see illus-
tration). If it appears damaged, replace it.

Installation

All models

19 Clean the disc surface with brake sys-
tem cleaner, lacquer thinner or acetone.

Warning: Do not use petroleum-
é based solvents.

5.23 Clean and lubricate the caliper
pins/bushings before assembly (1984
through 1999 shown)

Check the condition of the brake disc (see
Section 6). If it is in need of machining or
replacement, follow the procedure in that
Section to remove it. If it is okay, de-glaze it

with sandpaper or emery cloth, using a

swirling motion.

20 Remove the cap from the master cylin-
der reservoir and siphon out some fluid.
Push the piston(s) into the caliper as far as
possible, while checking to make sure that
the master cylinder reservoir doesn’t over-
flow. If you can’t depress the pistons with
thumb pressure, try using a C-clamp. If the
pistons stick, remove the caliper and over-
haul it (see Section 8).

5.25 Caliper mounting
bolt bushing flanged
head (A) and rivet (B)

1973 models

21  On 1973 through 1978 models only,
check the movement of the piston in the outer
caliper half while the caliper is apart. Mount a
dial indicator on the back of the outer caliper,
s0 the plunger rests on the piston face. Apply
the handlebar lever gently until the piston is
extended and set the indicator to zero.
Release the brake lever. If the piston isn’t
restricted, it should move from 0.020 to
0.025-inch. Reassemble the caliper with the
new pads in the reverse order of disassembly.

1974 through 1983 models

22 Apply a smear of high-temperature disc
brake grease to the friction surfaces of the
pad pins. Assemble the caliper with new
pads in the reverse order of disassembly,
using new locknuts.

1984 through 1999 models

23 Apply a smear of high-temperature disc
brake grease to the friction surfaces of the
pad pins (see illustration).

24 Position the spring clip and install the
pad with the insulator backing material in the
pad holder. The pad lining (friction face) and
spring clip loop must face away from the
caliper piston (see illustration 5.14).

25 On 1993 through 1999 models, install
the upper mounting bolt threaded bushing
with its flanged head under the pad holder
rivet and one of its cutout slots over the rivet
body (see illustration).

2000 and later models

26 Install the new inner pad in the caliper
with the curved portion toward the rear of the
motorcycle (see illustration), then install the
outer pad. The inner and outer pads are dif-
ferent shapes (see illustration). On the left
side of the bike, the pad with two tabs is
installed in the outer position and the pad
with one tab is installed in the inner position.
On the right side of the bike, it’s the oppo-
site; the pad with two tabs is installed in the
inner position and the pad with one tab is
installed in the outer position. Note: The
pads on four-piston front calipers are inter-

5.26a Install the inner pad, then the outer pad. ..

5.26b ...the number of tabs (arrows) determines which pad

goes in the inner or outer position (see text)
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changeable with the pads on four-piston rear
calipers.

27 Install the pad pins until you hear them
click, but don’t tighten them yet (see illus-
tration). Note: /f the pins won’t go in, push
the pads firmly against the anti-rattle clip and
try again. If that doesn’t work, make sure the
anti-rattle clip is installed correctly.

28 Install the caliper on the fork leg (see
Section 5). If you’re working on a bike with
dual four-pin calipers at the front, align the
calipers after installation (see Section 7).
Once the calipers are installed, tighten the
pad pins to the torque listed in this Chapter’s
Specifications.

29 Refill the master cylinder reservoir (see
Chapter 1) and install the diaphragm and cap.
30 Operate the brake lever several times to
bring the pads into contact with the disc.
Check the operation of the brakes carefully
before riding the motorcycle.

31 Check the brake fluid level in the master
cylinder after the new pads are installed. Top
up if necessary (see Chapter 1).

Inspection

1 Prop the bike securely with the front
wheel off the ground.

2 Visually inspect the surface of the disc
for score marks and other damage. Light
scratches are normal after use and won’t
affect brake operation, but deep grooves
and heavy score marks will reduce braking
efficiency and accelerate pad wear. If the
disc is badly grooved it must be machined or
replaced.

3  To check disc runout, mount a dial indi-
cator to a fork leg (front disc) with the
plunger on the indicator touching the surface
of the disc about 1/2-inch from the outer
edge. Slowly turn the wheel and watch the
indicator needle, comparing your reading
with the limit listed in this Chapter’s Specifi-
cations. If the runout is greater than aliowed,
check the hub bearings for play. If the bear-
ings are worn, replace them and repeat this
check. If the disc still has too much runout, it
will have to be replaced.

4  The disc must not be machined or
aliowed to wear down to a thickness less
than the minimum allowable thickness listed
in this Chapter’s Specifications. The thick-
ness of the disc can be checked with a
micrometer. If the thickness of the disc is
less than the minimum, it must be replaced.
The minimum thickness is also stamped into
the disc (see illustration). On dual-disc
models, the word RIGHT or LEFT is stamped
below the serial number.

Removal

5 Remove the front wheel as described in
Section 3.

5.27 Install the pad pins until they click,
but don’t screw them in yet (arrows)

6  Remove the bolts or screws and sepa-
rate the disc from the hub. Some models
may have Allen-head or Torx-head bolts
which require .a special tool for removal and
installation.

Installation

7 Before installing the disc, be sure the
threads on the bolts (and in the hub) are
clean and undamaged. On later models,
align the square notch on the disc inner sur-
face with the corresponding cutout in the
hub. It is recommended that new screws be
used when installing the disc; unless the new
screws are supplied with a patch of locking
compound on them, apply a few drops of
thread-locking compound yourself. install
the bolts and tighten them in a criss-cross
pattern until the specified torque is reached.
Note: New bolts containing the locking patch
can be removed and installed up to three
times, then they should be replaced.

’,i_ront d;sc‘brake:cahp

1973

1 The caliper is held in place by the four
bolts that secure the two caliper halves
together.

2 Remove the clamp securing the brake
hose to the fork leg, then remove the four
caliper boits.

3  The caliper can be removed by sliding
the mounting pins out of the fork slider bush-
ings after separating the outer caliper half
from the inner half (see Section 5).

1974 through 1977

4 Remove the two Allen-head bolts and
locknuts holding the caliper halves together
(see illustration 5.5a), then detach the
caliper by pulling out on it until the pin is dis-
engaged from the torque arm (see illustra-
tion).

6.4 The minimum disc brake thickness
is stamped near one of the
mounting bolts

1978 through 1983

5 Loosen the bolt securing the two caliper
halves together (see illustration 5.9a). If
both calipers are being removed, loosen the
bolt in each caliper.

6  Remove the Allen-head bolts and nuts
attaching the caliper(s) to the fork leg(s), then
detach the caliper(s).

1984-on

7 Loosen the brake hose-to-caliper banjo
fitting bolt, but don’t unscrew it. A 12-point
socket will be required to fit the bolt head.

8 If you’re working on a 1984 through
1999 model, remove the upper mountlng
bolt and the lower mounting pin. If you're
working on a 2000 or later model, remove
the upper and lower mounting bolts, using
a 12-point, 10 mm socket.

9 Detach the caliper.

All models

Caution: While the caliper is apart or
removed from the brake disc, do not
operate the front brake lever - it will force
the piston out of the caliper bore.

10 Unscrew the brake line union or banjo

7.4 On 1974 through 1977 models, pull
the caliper straight out until the pin
(arrow) clears the torque arm



Brakes, wheels and tires 6¢9

8.16 On 1978 through
1983 models, the piston
can be pried out of the
caliper bore very carefully
with two screwdrivers

fitting bolt at the caliper. Plug the end of the
brake line and the opening in the caliper to
prevent dirt from entering the hydraulic sys-
tem.

11 Installation of the caliper is the reverse
of the removal procedure. Apply Teflon tape
to the threads of the brake line fitting before
attaching the line to the caliper. On later
models, discard the original washers used at
the brake line banjo fitting and install new
ones.

12 On 1974 through 1977 models, be sure
the locating pin at the bottom of the outer
caliper engages the backing plate for the
brake pad as well as the torque arm (see
illustration 7.4).

13 On 2000 and later models equipped
with two front calipers, align the calipers to
the discs as follows:

a) Tighten the front axle nut to 50 to 55 ft-
Ibs, then loosen the nuts on the axle
pinch bolts.

b) Locate the hole in the end of the axle
where it protrudes from the fork leg.
Insert the shank end of a 7/16-inch drill
bit all the way into the hole.

c) With the drill bit touching the lip of the
fork leg where the fork leg fits around
the axle, tighten the pinch bolt nuts to
25 to 30 ft-Ibs. Make sure the drill bit is
in continuous contact with the fork leg
all during this Step.

d) Remove the drill bit.

14 On 1973 through 1999 models, coat the
caliper pins (that allow the caliper to move
back-and-forth) with high temperature
grease. On all models, tighten the mounting
bolts to the specified torque. Note: On 2000
and later models, loosely tighten the upper
{fong) mounting bolt, then tighten the lower
mounting bolt to 28 to 38 ft-Ibs, then tighten
the upper mounting bolt to 28 to 38 ft-Ibs.

15 After the calipers are installed, the
brake system must be bled as described in
Section 10.

. .overhaul

8 Front disc brake caliper -

1 The caliper should not be disassembled
unless it leaks fluid around the piston(s) or

doesn’t operate properly. If the piston travel
on early models (Section 5) is not as speci-
fied, the piston will have to be removed and
inspected. Before disassembling the caliper,
read through the entire procedure and make
sure you have the correct caliper rebuild kit.

Also, you’ll need some new, clean brake fluid .

of the recommended type and some clean
rags. Note: Disassembly, overhaul and
reassembly of the brake caliper must be
done in a spotlessly clean work area to avoid
contamination and possible failure of the
brake hydraulic system components. If such
a work area isn’t available, have the caliper
rebuilt by a dealer service department or a
motorcycle repair shop.

Disassembly (single-piston
front calipers)
1973

2  Remove the caliper as described in
Section 7 but DO NOT disconnect the
hydraulic brake line.

3 Remove the brake pads as described in
Section 5.

4  Slowly pump the brake lever until the
piston doesn’t move any further.

5 Disconnect the brake line from the
caliper and plug the line.

6  Pull the piston boot away from the
groove in the piston, then remove the piston
from the bore in the caliper.

7 Remove the snap-ring from the piston,
then pull off the backing plate, the wave
spring, the friction ring and the O-ring.

8 Unscrew the bleeder valve from the
caliper.

1974 through 1977

9  Remove the caliper and the brake pads
as described in Sections 5 and 7.

10 Disconnect the brake line from the
caliper and plug it.

11 Remove the rubber boot, then, using
two screwdrivers, pry the piston out of the
caliper bore.

12 Check the friction ring at the end of the
piston (see illustration 5.5a). If it’'s dam-
aged, remove it and install a new one.

13 Carefully pry the O-ring out of the
caliper bore with a wood or plastic tool.

14  Unscrew the bleeder valve from the
caliper.

1978 through 1983

15 Remove the caliper and brake pads as
described in Sections 5 and 7. Disconnect
the brake line from the caliper and plug it.

16 Carefully pry the piston out of the
caliper, then remove the boot (see illustra-
tion). If the piston cannot be pried out, place
the caliper face down on a clean work sur-
face. Position a clean towel under the piston
and apply low pressure air to the inlet hole to
force the piston out.

17 Carefully remove the seal from the
caliper bore (see illustration 5.7). Use a
wood or plastic tool to remove the seal (to
avoid scratching the caliper bore).

1984 through 1999

18 Remove the caliper and brake pads as
described in Sections 5 and 7. Disconnect
the brake line from the caliper and discard
the washers.

19 Pry out the boot retainer by inserting a
small screwdriver into the notch at the bot-
tom of the piston bore.

20 Note how it’s installed, then remove the
rubber piston boot.

21 Place the caliper face down on a clean
work surface. Position a clean towel under
the piston and apply low pressure air to the
inlet hole to force the piston out.

22 Remove the seal from the caliper bore
with a wood or plastic tool.

23 Note how they’re installed, then remove
the threaded bushing from the caliper and
pull the pin boot out.

24 Remove the O-rings from the mounting
bolt/pin holes.

Inspection and assembly
(single-piston front calipers)

25 Clean all the brake components (except
the pads) with brake system cleaner (avail-
able at auto parts stores) or clean brake fluid.

Warning: Do not, under any
circumstances, use petroleum-
based solvents to clean brake
parts.
If compressed air is available, use it to dry
the parts thoroughly.
26 Check the caliper bores and the outside
of the pistons for scratches, nicks and score
marks. If damage is evident, the caliper must
be replaced with a new one.
27 Reassembly of the components is done
in reverse order of disassembly.
Note: Harley caliper kits come with the cor-

rect lubricant for assembling the caliper, sili- ,  .

cone grease for the piston. Apply it to the
piston during assembly.

Warning: It’s OK to use DOT 5
brake fluid as a cleaner, but do
not use it as an assembly
{ubricant. It will cause an
increase in pedal or lever travel.
28 Install the brake pads as described in
Section 5, connect the brake line and install
the caliper (see Section 7).
29 Bleed the system (see Section 10).
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Disassembly (four-piston front
calipers)

30 Note: If you're planning to overhaul the
caliper and don’t have a source of com-

8.35 Gently blow low-pressure
compressed air into the fluid outlet
to push the pistons out

8.30 Remove the banjo fitting bolt; use new sealing washers
(arrows) on installation

pressed air to blow out the piston, leave the
brake hose connected and use the bike’s
hydraulic system instead as described in
Step 32. Remove the brake hose banjo fitting
bolt and separate the hose from the caliper
(see illustration). Discard the sealing wash-
ers. Plug the end of the hose or wrap a plas-
tic bag tightly around it and secure the bag
with a rubber band to prevent excessive fluid
loss and contamination.

-31 Remove the caliper mounting bolts and

take the caliper off the fork leg {see illustra-
tion 5.15a or 5.15b).

32 If you're planning to overhaul the caliper
and don’t have a source of compressed air
to blow out the piston, use the bike’s
hydraulic system instead. To do this, remove
the pads and caliper as described in this
Section and Section 2, leaving the brake
hose connected. Operate the brake lever to
force the pistons out of the cylinder. Block
two pistons in the brake pad cavity, then
push the remaining pistons almost all the
way out. There’s a special JIMS tool
designed for this purpose (see illustration).

8.32 This is the JIMS special tool used for piston removal with

four-piston calipers
You can also place a block of
N wood in the brake pad cavity
TIP between two opposing
pistons, then push the
remaining pistons almost all the way out.
Use a C-clamp to retain the pistons that
start out first while you push the other
ones almost all the way out. Remove the
wood or special tool and operate the
brake lever to push the pistons out.
Once one piston comes out, you'll no longer
have hydraulic pressure to push out the
remaining pistons, but it should be possible
to remove them by hand at this point. If it
isn’t, or if the pistons won’t move at all, the
pistons may be seized, in which case the
caliper should be replaced with a new one.
Note: Brake fluid will run out of the caliper if
you remove the pistons in this manner. It’s a
good idea to hold the caliper over a pan while
an assistant operates the brake lever.
33 Remove the brake pads from the caliper
(see Section 5, if necessary).
34 Clean the exterior of the caliper with
denatured alcohol or brake system cleaner.
35 If you didn’t force out the piston with

8.36a Remove the caliper bridge bolts (arrows) . . .

8.36b ... and separate the caliper halves
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8.37a Remove the crossover O-rings (arrows). ..

8.37b ... and remove the piston and dust seal from

their grooves

8.41a Lubricate the bores with the specified grease AFTER

installing the seals without lubrication

the bike’s hydraulic system in Step 32, place
a block of wood between the pistons to act
as a cushion, then use compressed air,
directed into the fluid inlet, to remove the
pistons (see illustration). Use only enough
air pressure to ease the pistons out of the
bore. If a piston is blown out, even with the
wood in place, it may be damaged.

Warning: Never place your
fingers in front of a piston in an
attempt to catch or protect it
when applying compressed air,
as serious injury could occur.
36 Remove the caliper bridge bolts and
separate the caliper halves (see illustra-
tions).
37 Using a wood or plastic tool, remove
the crossover O-rings, dust seals and piston
seals from the caliper bores (see illustra-
tions). Metal tools may cause bore damage.

Inspection (four-piston
calipers)

38 Clean the pistons and bores with dena-
tured alcohol or brake system cleaner and
blow dry them with filtered, unlubricated
compressed air. Inspect the surface of the
piston for nicks and burrs and loss of plating.

Check the caliper bore, too. If surface
defects are present, the caliper must be
replaced. If the caliper is in bad shape, the
master cylinder should also be checked.

Assembly (four-piston
calipers)

39 Install the new piston seals in their
grooves in the caliper bores (don’t lubricate
them). Make sure they seat completely and
aren’t twisted. Note: Harley caliper kits come
with the correct lubricant for assembling the
caliper, silicone grease for the piston. Apply it
to the piston during assembly. Assemble all
other parts without lubricant.

Warning: It’s OK to use DOT 5
brake fluid as a cleaner, but do
not use it as an assembly
lubricant. It will cause an
increase in pedal or lever travel.
40 Install the dust boots, again without
lubrication, in the grooves in the caliper
bores.
41 Lightly coat the outside of the piston
with silicone grease (GE Versilube G322L,
supplied in the Harley-Davidson overhaut kit,
or the equivalent). Lightly coat the caliper
bore and seals with the same grease (see

8.41b Make sure the pistons are squarely aligned
with their bores . ..

8.41c ... then push them all the way into
the inner half and install the crossover
O-ring (arrows) . . .

ilustration). Start the pistons into their
bores, making sure they’re not tilted (see
illustration). Push each piston all the way
into the caliper bore, using a C-clamp if nec-
essary (see illustrations). Note: /f the pis-
tons are difficult to install, make sure the
seals haven't slipped out of their bores.
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8.41d ... and the outer half, then install the anti-rattle

clip (arrow)

42 If the bleed valve was removed, install it
{see illustration). Install the anti-rattie clip
in the outer caliper housing (see illustra-
tion 8.41d).

43 Install two new crossover O-rings in
their grooves in the caliper housing (see
illustration 8.41c).

44 Assemble the caliper halves, installing
the bridge bolts loosely. Verify that the anti-
rattle clip is still in position, then tighten the
bridge bolts to the torque listed in this Chap-
ter’s Specifications.

45 Refer to Section 5 and install the pads
in the caliper.

9 Front disc brake master
“cylinder - removal and
installation

1 If the master cylinder is leaking fluid, or
if the lever doesn’t feel firm when the brake is
applied, and bleeding the brakes doesn’t
help, the master cylinder should be over-
hauled or replaced with a new one.

9.11 Place a wedge between the handle and bracket (arrow)

1973 through 1981

2 Turn the handiebars so the master
cylinder is as level as possible and remove
the cover and gasket. Disconnect the brake
line from the master cylinder and catch the
fluid in a container.

3 Remove the handlebar switch assembly
and disconnect the brake light wires.

4 Remove the snap-ring and pivot pin so
the handlebar brake lever can be removed.
It'll pull out with the brake lever pin, plunger,
spring, washers and dust wiper.

1982 through 1995

5  Open the bleeder vaive on the front
caliper and attach a piece of hose to the
valve. Place the other end of the hose in a
clean container and slowly pump the handle-
bar brake lever to drain the brake fluid.

6 Remove the bolt attaching the brake
line to the master cylinder. Discard the wash-
ers on either side of the brake line {see illus-
tration).

7  Remove the cover and gasket from the
master cylinder.

9.12 Remove the mounting bolts (arrows)

8.42 If the bleed valve was removed (arrow), install it

9.6 Unscrew the banjo fitting bolt and
remove the sealing washers (arrows)

8 Remove the snap-ring securing the
pivot pin, then lift out the pivot pin. Separate
the brake lever and the reaction pin from the
master cylinder.

9  Remove the master cylinder clamp and
detach the assembly from the handlebars.
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1996 and later

10 Perform Steps 5 and 6 to drain the
brake fluid from the master cylinder.

11 Make a wedge of cardboard 5/32-inch
thick (wood or plastic will also work). Pull the
brake lever and slip the wedge between the
end of the lever and its bracket on the front
side of the master cylinder (this protects the
brake light switch plunger and boot) (see
illustration).

12 Remove the two Torx screws and
washers that secure the master cylinder
clamp to the cylinder (see illustration). Sep-
arate the clamp from the cylinder body and
remove the master cylinder from the handle-
bar.

All models

13 If you’re working on a 1995 or earlier
model, apply a light coat of anti-seize com-
pound to the reaction pin and insert it into
the large hole in the brake lever. Connect the
lever to the master cylinder, aligning the
plunger (pushrod and switch on 1982 and
earlier models) with the hole in the pin.

14 Install the pivot pin and secure it with

10.5a Here’s the bleed valve on a typical single-piston front
caliper (rear similar} . ..

9.14 Secure the pivot pin with the snap-ring (arrow)

the snap-ring (see illustration).

15 On 1973 through 1981 models, attach
the brake light wires and assemble the han-
dlebar switch.

16  On 1982 and later models, clamp the
master cylinder to the handlebars, aligning
the notch in the bracket with the tab on the
throttle housing (see iflustration).

17 Make sure the relief port in the master
cylinder is uncovered when the brake lever is
released.

18 Connect the brake line to the master
cylinder - use new washers on 1982 and later
models.

19 Fill the master cylinder with the recom-
mended brake fluid as described in Chap-
ter 1 and bleed the system (see Section 10).

1 Bleeding the brake is simply the pro-
cess of removing all the air bubbles from the
brake fiuid reservoir, the hose and the brake

10.5b .

and here’s a four-piston front caliper (rear similar)

9.16 Align the notch in the bracket with the tab on the throttle

housing (arrows)

caliper. Bleeding is necessary whenever a
brake system hydraulic connection is loos-
ened, when a component or hose is
replaced, or when the master cylinder or
caliper is overhauled. Leaks in the system
may also allow air to enter, but leaking brake
fluid will reveal their presence and warn you
of the need for repair.

2  To bleed the brake, you will need some
new, ciean brake fluid of the recommended
type (see Chapter 1), a length of clear vinyl or
plastic tubing, a small container partially
filled with clean brake fluid, some rags and a
wrench to fit the brake caliper bleed valve.

3  Cover the fuel tank and other painted
components to prevent damage in the event
that brake fluid is spilled.

4 Remove the reservoir cap and slowly
pump the brake lever a few times, untit no air
bubbles can be seen floating up from the
holes at the bottom of the reservoir. Doing
this bleeds the air from the master cylinder
end of the line. Reinstall the reservoir cap.

5 Attach one end of the clear vinyl or
plastic tubing to the brake caliper bleeder
valve and submerge the other end in the
brake fluid in the container (see illustration).
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11.3a On models with a drum brake,
remove the brake adjusting nut .. ..

6 Remove the reservoir cap and check
the fluid level. Do not allow the fluid level to
drop below the lower mark during the bleed-
ing process.

7  Carefully pump the brake lever three or
four times and hold it while opening the
caliper bleeder valve. When the valve is
opened, brake fluid will flow out of the caliper
into the clear tubing and the lever will move
toward the handiebar.

8 Retighten the bleeder valve, then
release the brake lever gradually. Repeat the
process until no air bubbles are visible in the
brake fluid leaving the caliper and the lever is
firm when applied. Remember to add fluid to
the reservoir as the level drops. Use only
new, clean brake fluid of the recommended
type. Never reuse the fluid lost during bleed-
ing.

9  Replace the reservoir cap, wipe up any
spilled brake fluid and check the entire sys-
tem for leaks. Note: /f bleeding is difficult, it
may be necessary to let the brake fluid in the
system stabilize for a few hours (it may be
aerated). Repeat the bleeding procedure
when the tiny bubbles in the system have
settled out.

10 if you’re working on a four-piston rear
caliper, repeat the procedure for the other
bleed valve.

Ty [fit’s not possible to produce
a firm feel to the lever or
m pedal, the fluid may be
aerated. Let the brake fluid in
the system stabilize for a few hours, then
repeat the procedure when the tiny
bubbles in the system have settled out.
Also check to make sure that there are no
“high spots” in the brake hose where air
bubbles can become trapped - this will
occur most often in an incorrectly
mounted hose union, but also can be
caused by bleeding the brakes while
some of the brake system components
are at such an angle to encourage this.
Reversing the angle or moving the
affected component around will normally
dislodge any trapped air.

11.3b ... and the backing plate anchor
bolt (if equipped)

Removal

1 Raise the rear of the motorcycle and
support it securely on blocks so the tire is at
least four inches off the ground (it must be
stable from side-to-side so it won’t tip over).
2 On chain drive models, rotate the rear
wheel until the master link on the chain is
positioned on the teeth of the rear sprocket
(see Chapter 5). Remove the master link and
disengage the chain from the rear wheel; lay
the chain onto paper to prevent it picking up
dirt from the ground. On belt drive models,
first loosen the axle nut as described below,
fully release the belt adjusters and push the
wheel fully forward in the swingarm; this will
create enough slack to allow the belt to be
slipped off the sprocket.

3 On 1970 through 1978 models,

unscrew the adjusting nut from the brake rod -

or cable and disconnect the rear brake oper-
ating lever (see illustration). Remove the
backing plate anchor bolt, if equipped (see
illustration). -

11.4a On 1970 through 1988 models,
unscrew the axle nut (arrow) and
pull out the axle

11.4b On 1989 and
later models, remove
and discard the cotter
pin (arrow), unscrew
the nut and remove
the washer

4 On 1970 through 1988 models, remove
the axle nut and any washers that are used
(see illustration). On 1989 and later models,
remove and discard the cotter pin, then
unscrew the nut and remove the washer (see
illustration).

5  Tap the end of the axle with a soft-face
hammer to loosen it, then pull it out of the
rear hub and swingarm. On drum brake
models, an axle spacer must be removed
from the left side.

6  Remove the wheel from the swingarm.

Installation

7  Apply a thin coat of anti-seize com-
pound to the axle before installing the rear
wheel.

8 Position the wheel in the swingarm.
On 1979 and later models, guide the brake
disc into the caliper. Lift the wheel until the
axle can be inserted through the swingarm
and rear hub. Install all of the associated
components with the axle in the reverse
order of removal (see illustration). Attach
the brake rod or cable to the actuating lever
on 1970 through 1978 models.

9  On chain drive models position the
ends of the chain adjacent to each other on
the rear sprocket and insert the master link
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11.8 Install the spacer on the left side of
the wheel before inserting the axle
(drum brake modelis)

with its closed end facing in the normal
direction of wheel travel. On belt drive mod-
els, slip the belt over the sprocket.

10 Adjust the drive chain or belt as
described in Chapter 1.

11 Tighten the axle nut to the specified
torque. On 1989 and later models, install a
new cotter pin. Bend one end up against the
axle and the other end down against one of
the nut flats.

12 On 1970 through 1978 models, adjust
the rear brake as described in Section 12.

13 Check the rear wheel bearing end play
and compare it to the Specifications in this
Chapter. If end play doesn’t fall within the
specified limits it will be necessary to install a
different length hub bearing spacer on mod-
els through mid-1991, or a different thick-
ness spacer shim on models from mid-1991-
on. Refer to Section 20 for access to spacer
or shim and to a Harley-Davidson dealer for
the appropriate replacement part.

12 Rear drum brake -
inspection and brake sh
replacement

Warning: The dust created as
the brake shoes wear is harmful
to your health. Never blow it out
with compressed air and don’t
inhale any of it. An approved filtering
mask should be worn when working on
the brakes. Do not, under any
circumstances, use petroleum-based
solvents to clean brake parts. Use brake
cleaner or denatured alcohol only!
1 Drum brakes don’t normally require fre-
quent maintenance, but they should be
checked periodically to ensure proper opera-
tion. If the linkage is properly adjusted, if the
brake shoes aren’t contaminated or worn out
and if the return springs are in good condi-
tion, the brakes should work fine.
2 Check the brake pedal for proper oper-
ation. It shouldn’t bind when depressed and

12.7 Location of the rear drum brake
pivot stud (A) and operating shaft (B)

should return completely when released.

3 'If the brake doesn’t operate properly,
make sure nothing is interfering with the
pedal or brake rod/cable and lubricate the
pedal pivot. If the brakes still don’t operate
or return properly, the problem is in the shoe
actuating mechanism.

4 If the brake shoe wear check (Chap-
ter 1) indicates the shoes are near the wear
limit, refer to Section 11 and remove the rear
wheel. Measure the thickness of the brake
shoe lining and compare it to the Specifica-
tions in Chapter 1. If the shoes have worn
beyond the allowable limits, or if they’re worn
unevenly, they must be replaced with new
ones.

5 If the linings are acceptable as far as
thickness is concerned, check them for glaz-
ing, high spots and hard areas. A light touch-
up with a file or emery paper will restore
them to usable condition. If the linings are
extremely glazed, they probably have been
dragging. Be sure to adjust the pedal free
play to prevent further glazing.

6  Occasionally the linings may become
contaminated with grease from the wheel
bearing or brake cam. If this happens, and
it’s not too severe, cleaning the shoes with
brake system solvent (available at auto parts
stores) may restore them. However, the best
approach is to replace the shoes with new
ones.

7  To remove the shoes from the backing
plate, unscrew the operating lever retaining
nut and pull off the lever and washer.
Unscrew the pivot stud nut (anchor bolt
on 1973 through 1978 models) and remove
the washer (see illustration). On 1970
through 1972 models a locating block is
used; 1973 models have a spacer that must
be removed next.

8  Gently tap the end of the operating
shaft with a soft-face hammer and detach
the brake shoes, springs, pivot stud and
operating shaft/washer, as an assembly,
from the brake backing plate.

9  Separate the springs from the brake
shoes and check the springs for cracks and
distortion. Replace the springs with new

ones if they’re cracked, bent or stretched.

10 Clean the backing plate to remove
brake dust and dirt. Also, clean the operating
shaft and pivot stud. If compressed air is
available, use it to dry the parts thoroughly.
11 Check the operating shaft and pivot
stud and the holes in the backing plate for
excessive wear. Place the operating shaft in
position in the backing plate and make sure
it turns smoothly without binding. If exces-
sive side play is evident, the operating shaft
and/or backing plate will have to be replaced
with new parts. Also check the shoe contact
area on the operating shaft for wear.

12  Apply a thin coat of high-temperature
grease to the operating shaft and pivot stud
and attach the shoes to the pivot and shaft
with one spring. Place the spring in the
groove that’s closest to the backing plate.

13 Place the washer over the operating
shaft and install the assembly in the backing
plate.

14 Install the locating block (or spacer), the
nut and lock washer (anchor bolt and
washer), the operating lever and the nut and
washer that secure it to the backing plate.

15 Attach the remaining spring to the brake
shoes.

16 Clean the brake drum out with a wet
rag.

17 Check the drum for rough spots, rust
and excessive wear (if the outer edge of the
drum has a pronounced ridge, excessive
wear has occurred). Measure the diameter of
the drum at several places to determine if it's
worn out-of-round. Excessive wear and out-
of-roundness indicate the need for a new
hub/drum. Slight rough spots can be
removed with fine emery paper. Use one of
the brake shoes as a sanding block so low
spots aren’t created in the drum.

18 Insert the brake shoe/backing plate
assembly into the brake drum and install the
rear wheel as described in Section 11.

19 Insert the brake rod or cable through
the operating lever and install the adjusting
nut. Tighten the adjusting nut so the brake
begins to make contact when the brake
pedal is depressed 1-1/4 inches.

20 if the brake drags after the brake pedal
is released, and the pedal is adjusted cor-
rectly, the brake shoes should be centered in
the drum. Loosen the pivot stud nut or bolt
and the axle nut. Spin the wheel and apply
the brake. While the wheel is spinning,
tighten the pivot stud nut or bolt and the axle
nut. Check the brake pedal adjustment
again.

Inspection

Caution: Do not operate the brake pedal
while the caliper is apart - the piston will
be forced out of the caliper. Always
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13.1 Remove the caliper mounting bolts (A) and the clamp (B)
securing the brake line to the swingarm
{1979 through 1981 models)

replace both pads in the rear brake
caliper at the same time; never replace
only one pad.

Pad removal

1979 through 1981

1 Loosen the large bolt on the back side
of the caliper. Unscrew the two Allen-head

bolts securing the caliper to the mounting
bracket. Remove the clamp securing the
brake line to the swingarm {see illustration).
2  Detach the caliper from the mounting
bracket and remove the large bolt from the
back side. Separate the two halves of the
caliper and pull the pads and plates off the
pins.

13.6 Brake pad
components (late 1987
through 1999)

Wire retainer clip
Outer brake pad
Inner brake pad
Pad shim (2)
Bracket

Rubber bushing (2)

13.8 Unscrew the
pad retaining
pins (arrows)

13.5 On late 1987 and later models, the rear brake caliper is
attached to the bracket and slides on two mounting {pin) bolts

1982 through early 1987

3 Remove the two Allen-head bolts
securing the caliper to the bracket and
detach the caliper.

4 Slide the brake pads out of position.

Late 1987 through 1999

Note: On some models you may have to
remove the lower shock absorber mounting
bolt and pivot the shock out of the way to
remove the rear caliper mounting bolt.

5 Remove the caliper mounting (pin) bolts
{see illustration), then pull the caliper up
and off the brake disc and pads. This may be
difficult due to the piston clearing the pin on
the back of the moving pad. If so, rock the
caliper back and forth on the bracket to ease
the piston back in its bore.

6  Carefully note how it’s installed, then
remove the wire retainer clip from the back
side of the bracket (see illustration). Slide
the outer brake pad off the bracket.

7  Slide the inner pad off toward the wheel
and detach the pad shims from the bracket.

2000 and later ;

8  If necessary, remove the left saddlebag
for access. Unscrew the pad retaining pins
with a 12-point, 1/4-inch socket, the pull out
the pins and slide the pads out of the caliper
{see illustration).

Pad installation

9  Before installing the new pads, clean
the brake disc with brake system cleaner
(available at auto parts stores), lacquer thin-
ner or acetone.

Warning: Do not use petroleum-
A based solvents.

10 Push the piston into the caliper bore as
far as possible before installing the new
brake pads.

1979 through 1981

11 Slide the outer plate over the pins on
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13.11 Slide the outer plate onto the
guide pins, then. ..

the outer caliper (see illustration).

12 Install the new brake pads and the inner
plate over the guide pins (see illustrations).
13 Attach the inner caliper half to the outer
half and install the bolt in the back side of the
caliper finger-tight (see illustration).

14 Position the caliper over the rear disc
and attach it to the mounting bracket. The
two Allen-head mounting bolts should be
coated with anti-seize compound before
installation. Use new locknuts on the mount-
ing bolts. If new locknuts aren’t available,
coat the threads of the bolts with thread
locking compound.

1982 through early 1987

15 Attach the pad spring to the top of the
caliper with the long tab above the piston.
The short tab must be hooked above the
ridge on the caliper casting, opposite the
piston, to hold the spring in place.

16 Position the pads on the bracket and
attach the caliper to the bracket without turn-
ing the pins. The flat sides of the pin heads
should be parallel with the opening in the
bracket.

17 Install the caliper mounting bolts and
tighten them to the torque listed in this
Chapter’s Specifications.

13.12¢ ... and the inner plate

. . . place the outer brake pad
over the guide pins ...

13.12a

Late 1987 through 1999

Caution: Ensure only the correct parts are
fitted when replacing pads, discs or shims.
Modifications to the pad and disc material
from 1992-on and redesign of the shims
and pad shape from mid-1991 prevent the
mixing of early and late components.

18 On all models through mid-1991 posi-
tion the pad shims on the mounting bracket
with the tabs seated in the holes (see illus-
tration 13.6). From mid-1991 fit the shims so
that their looped ends are positioned out-
wards (towards the piston} and hold them in
place while the pads and wire retainer are
installed (see illustration).

19 Slide the inner pad onto the shims from
the wheel side. Slide the outer pad on from
the outside.

20 Insert the wire retainer clip ends into the
mounting bracket holes and position the clip
over the outer brake pad (see illustra-
tion 13.6).

Caution: Make sure the pads are still
riding on the shims after the retainer clip
is installed.

21 Make sure the mounting (pin) bolts are
clean so the caliper can move freely. Care-
fully lower the caliper over the pads and disc

13.13 Connect the inner caliper to the
outer caliper (don’t forget to tighten the
bolt after the caliper is installed)

13.12b ...
brake pad...

followed by the inner

and align the holes, then install the mounting
bolts.

22 Tighten the mounting bolts to the
torque listed in this Chapter’s Specifications.
Connect the lower end of the shock absorber
and install the mounting boit if it was
removed.

2000 and iater

23 The curved edge of the friction material
on both pads faces the rear of the motorcy-
cle. Pad sets are interchangeable for all
calipers, right front (if so equipped); left front
and rear. On the rear caliper, the pad with
two square tabs goes on the outboard side
of the caliper, while the pad with one square
tab goes on the inboard side. Position the
pads tightly against the anti-rattle clip and
install the pad pins. You should hear the pad
pins tap when they engage the inside caliper
housing. Tighten the pad pins to 180 to 200
inch-Ibs. Note: If the pad pins won’t go in,
make sure you’ve installed one pad that has
two square tabs and one pad that has one
square tab (not two pads with one tab or two
pads with two tabs). Make sure the pads are
installed in the correct locations (inboard or
outboard side) and facing the proper direc-
tion.

13.18 Position pad shims (arrows) with
looped ends outward - mid-1991
through 1999
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All models

24 Check the brake fluid level in the master
cylinder and add some if necessary (see
Chapter 1).

1 If the caliper is leaking fluid around the
piston, it should be removed and overhauled
to restore braking performance. Before dis-
assembling the caliper, read through the
entire procedure and make sure you have
the correct caliper rebuild kit. Also, you’ll
need some new, clean brake fluid of the rec-
ommended type and some clean rags. Note:
Disassembly, overhaul and reassembly of the
brake caliper must be done in a spotlessly
clean work area to avoid contamination and
possible failure of the brake hydraulic system
components. If such a work area isn’t avail-
able, have the caliper rebuilt by a dealer ser-
vice department or a motorcycle repair shop.
2 Remove the caliper as described in
Section 13.

1979 through 1981

3  Disconnect the brake fine from the
caliper and piug the end. Do not lose the
hose seat.

4 Separate the two halves of the caliper
and remove the brake pads.

5  Carefully pry the piston out of the
caliper, then remove the rubber boot.

6 To avoid scratching the bore, use a
wood or plastic tool to remove the seal.

1982 through early 1987

7 Remove the brake pads from the
caliper.

8  Detach the rubber boots from the upper
and lower pins, then remove the pins from
the caliper.

9  Note how the pad spring is installed on
the caliper body, then remove it.

10 Pry the retaining wire out of the caliper
and remove the piston boot.

11 Try to withdraw the piston and seal
from the caliper bore. If it can’t easily be
removed, pump the brake pedal slowly until
the piston is forced out as far as possible.
Detach the brake line from the caliper and
place the caliper on a workbench with the
piston facing down. Place a clean rag under
the piston and apply low air pressure to the
brake line inlet hole (a bicycle tire pump
should work for this). The air pressure should
be enough to force the piston out of the
bore, but it may be necessary to tap lightly
around the caliper with a soft-face hammer
at the same time. Remove the seal from the
bore with a wood or plastic tool.

Late 1987 through 1999

12 Detach the retaining wire and remove
the rubber boot from the caliper.

13 Slowly pump the brake pedal until the
piston doesn’t move any further.

14 Disconnect the brake line from the
caliper and plug the line.

15 Remove the piston and seal from the
caliper. You may have to force the piston out
of the caliper with air pressure (see Step 11).
16 Remove the rubber bushings from the
mounting bracket bores. if they’re worn or
damaged, install new ones.

2000 and Ilater

17 If necessary, remove the left saddlebag
for access.

18 Unscrew the pad retaining pins and
remove the pads from the caliper (see illus-
tration 13.8).

19 If you're removing the caliper for over-
haul, press the brake pedal to force the pis-
tons out of their bores.

20 Remove the brake line banjo bolt and
both sealing washers.

21 Pull the rear axie out of the caliper and
wheel (see Section 11).

22  Lift the caliper off the motorcycle. The
notch in the lower left corner of the caliper
must ciear the tab on the swingarm.

23 Remove the caliper bridge bolts and
separate the caliper halves.

All models

24 Clean all the brake components (except
the pads) with brake system cleaner (avail-
able at auto parts stores), isopropyl alcohol
or clean brake fluid.

Warning: Do not, under any
circumstances, use petroleum-
based solvents to clean brake
parts.
If compressed air is available, use it to dry
the parts thoroughly.
25 Check the caliper bore(s) and the out-
side of the piston(s) for scratches, nicks and
score marks. If damage is evident, the
caliper must be replaced with a new one.
26 Reassembly of the components is done
in reverse order of disassembly. Be sure to
lubricate all of the components with clean
brake fluid during assembly and install new
seals and O-rings.
27 Carefully insert the piston(s} as far as
possible into the bore(s). If you’re working on
a 1982 through 1987 model, install the boot
and retaining wire.
28 On 1979 through 1981 models, begin
reassembly as described in Section 13.
29 On 1982 through early 1987 models,
attach the pad spring to the caliper with the
long tab extending above the piston. The
short tab should be hooked above the ridge
on the caliper casting to hold the spring in
place. Lubricate the pins and pin bores with
silicone grease and install the pins. The pin
with the nylon sleeve fits in the top hole. Turn
the pins so the flat edges on the heads are
parallel with the opening in the bracket.
30 If you're working on a 2000 or later
model, assemble the caliper halves, using
new O-rings in the crossover passages.

Install the three bridge bolts and tighten
to 28 to 38 ft-Ibs. Install the caliper, making
sure the notch in the lower left of the caliper
housing fits inside the tab on the swingarm.
Also make sure the full length of the rubber
bumper on the caliper contacts the under-
side of the caliper mount. Install the rear axle
(see Section 11) and adjust drive belt tension
as described in Chapter 1.

31 Reattach the brake hose and complete
reassembly as described in Section 13.
Note: /f the brake hose is attached to the
caliper with a banjo fitting and bolt, use new
sealing washers when installing the bolt. The
replacement washers must be the same type
as the originals (some are zinc-plated cop-
per, while some are steel with a rubber O-
ring). Be sure to tighten the banjo fitting bolt
to the correct torque - it’s different, depend-
ing on the type of washers used.

32 Fill the master cylinder with the recom-
mended brake fluid and bleed the system as
described in Chapter 1.

15 Rear disc brake master
_ cylinder - removaland
_ installation o

1 If the master cylinder is leaking fluid, or
if the pedal doesn’t feel firm when the brake
is applied - and bleeding the brakes doesn’t
help - master cylinder overhaul or replace-
ment is recommended.

Removal

2 Disconnect the master cylinder-to-
caliper brake line from the master cylinder
and plug the end. On models through early
1987, use a flare-nut wrench, if possible, to
avoid rounding off the fitting. Late 1987 and
later models have a banjo fitting and bolt, so
a flare-nut wrench isn’t necessary.

Caution: If DOT 3 brake fluid, used on
early models, is spilled on a painted
surface, wipe it off immediately or the
paint will be damaged.

15.6 Unscrew the flare nut and remove
the two mounting bolts (through
early 1987)
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15.8 Master cylinder mounting details (late 1987 and later)
C  Mounting bolts

A Pushrod locknut
B Banjo fitting

1979

3  Remove the snap-ring from the clevis
pin, then remove the clevis pin and the
pushrod from the outer pivot arm.

4 Remove the two mounting bolts and
lockwashers, then detach the master cylin-
der.

5  Remove the cover and gasket from the
top of the master cylinder and drain the
brake fluid out.

1980 through early 1987

6 Unscrew the two master cylinder
mounting bolts and puli the master cylinder
off the pushrod (see illustration).

7 Remove the cover and the gasket from
the top of the master cylinder and drain the
brake fluid out.

Late 1987 and later

8 Back off the adjuster locknut on the
threaded brake pedal rod {see illustration).
9  Remove the two Allen-head bolts and
detach the master cylinder from the sprocket
cover on the engine. Free the steel brake line
from its clamp on the rear sprocket cover
bolt.

10 Turn the internal master cylinder
pushrod {that the pedal rod threads into) until
the master cylinder is free.

11 Clean the exterior of the master cylin-
der, then thread the brake line banjo boit
back into the fitting. The bolt will protect the
sealing surface in the master cylinder car-
tridge body during disassembly.

Installation

1979 through early 1987

12 Insert the pushrod carefully through the
dust boot, into the piston assembly.

13 Attach the pushrod and clevis pin to the
outer pivot arm and secure the clevis pin
with the snap-ring {1979 models only).

Late 1987 and later

14 Attach the master cylinder to the
threaded pedal rod (see Step 10).

All models

15 Position the master cylinder on the
engine and install the mounting bolts.
Tighten the boits to the torque listed in this
Chapter’s Specifications.

16 Connect the brake line to the master
cylinder and fill the reservoir with brake fluid.
If a banjo fitting is used, be sure to install
new washers of the correct type (DO NOT
interchange zinc-plated copper washers with
steel/rubber washers) and tighten the banjo
bolt to the torque listed in this Chapter’s
Specifications - the torque is different,
depending on the type of

washers used.

17 Bleed the brakes as described in Sec-
tion 10.

18 Adjust the brake pedal (see Chapter 1).

1 Disc inspection is the same as for front
discs, described in Section 6. Attach the dial
indicator to the frame when measuring
runout. If necessary, remove the saddlebag
for access to the disc.

2  Remove the rear wheel as described in
Section 11.

3  The brake disc is attached to the rear
hub with five bolts. Remove the bolts and
detach the brake disc from the hub (see
illustration).

4  Before installing the disc, be sure the
threads on the bolts and in the hub are clean
and undamaged. It is recommended that new
screws be used when installing the disc;
unless the new screws are supplied with a
patch of locking compound on them, apply a
few drops of thread-locking compound your-
self. Instalt the bolts and tighten them in a
criss-cross pattern untit the specified torque is
reached. Note: New bolts containing the lock-
ing patch can be removed and installed up to
three times, then they should be replaced.

16.3 Remove the Alien bolts (arrows} and separate the disc from
the hub

1 Tubeless tires are generally safer than
tube-type tires but if problems do occur they
require special repair techniques.

2  The force required to break the seal
between the rim and the bead of the tire is
substantial, and is usually beyond the capa-
bilities of an individual working with normal
tire irons.

3  Also, repair of the punctured tire and
replacement on the wheel rim requires spe-
cial tools, skills and experience that the aver-
age do-it-yourselfer lacks.

4 For these reasons, if a puncture or flat
occurs with a tubeless tire, the wheel should
be removed from the motorcycle and taken
to a dealer service department or a motorcy-
cle repair shop for repair or replacement of
the tire.

18 Tube tires - remova
stallation

1 To properly remove and install tires, you
will need at least two motorcycle tire irons,
some water and a tire pressure gauge.

2  Begin by removing the wheel from the
motorcycle. If the tire is going to be re-used,
mark it next to the valve stem, wheel balance
weight or rim lock.

3  Deflate the tire by removing the valve
stem core. When it is fully deflated, push the
bead of the tire away from the rim on both
sides. In some extreme cases, this can only
be accomplished with a bead breaking tool,
but most often it can be carried out with tire
irons. Riding on a deflated tire to break the
bead is not recommended, as damage to the
rim and tire will occur.

4 Dismounting a tire is easier when the tire
is warm, so an indoor tire change is recom-
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mended in cold climates. The rubber gets very
stiff and is difficult to manipulate when cold.

5 Place the wheel on a thick pad or old
blanket. This will help keep the wheel and tire
from slipping around.

6  Once the bead is completely free of the
rim, lubricate the inside edge of the rim and
the tire bead with soap and water or rubber
lubricant (do not use any type of petroleum-
based lubricant, as it will cause the tire to
deteriorate). Remove the locknut and push
the tire valve through the rim.

7 Insert one of the tire irons under the
bead of the tire at the valve stem and lift the
bead up over the rim. This should be fairly
easy. Take care not to pinch the tube as this
is done. If it is difficult to pry the bead up,
make sure that the rest of the bead opposite
the valve stem is in the dropped center sec-
tion of the rim.

8 Hold the tire iron down with the bead
over the rim, then move about 1 or 2 inches
to either side and insert the second tire iron.
Be careful not to cut or slice the bead or the
tire may split when inflated. Also, take care
not to catch or pinch the inner tube as the
second tire iron is levered over. For this rea-
son, tire irons are recommended over screw-
-drivers or other implements.

9  With a smali section of the bead up over
the rim, one of the levers can be removed
and reinserted 1 or 2 inches farther around
the rim until about 1/4 of the tire bead is
above the rim edge. Make sure that the rest
of the bead is in the dropped center of the
rim. At this point, the bead can usually be
pulled up over the rim by hand.

10 Once all of the first bead is over the rim,
the inner tube can be withdrawn from the tire
and rim. Push in on the valve stem, lift up on
the tire next to the stem, reach inside the tire
and carefully pull out the tube. It is usually
not necessary to completely remove the tire
from the rim to repair the inner tube. It is
sometimes recommended though, because
checking for foreign objects in the tire is diffi-
cuit while it is still mounted on the rim.

11 To remove the tire completely, make
sure the bead is broken ail the way around
on the remaining edge, then stand the tire
and wheel up on the tread and grab the
wheel with one hand. Push the tire down
over the same edge of the rim while puliing
the rim away from the tire. If the bead is cor-
rectly positioned in the dropped center of the
rim, the tire should roll off and separate from
the rim very easily. If tire irons are used to
work this last bead over the rim, the outer
edge of the rim may be marred. If a tire iron
is necessary, be sure to pad the rim as
described earlier.

12 Refer to Section 19 for inner tube repair
procedures.

13 Mounting a tire is basically the reverse
of removal. Some tires have a balance mark
and/or directional arrows molded into the tire
sidewall. Look for these marks so that the
tire can be installed properly. The dot should
be aligned with the valve stem.

14 If the tire was not removed completely to
repair or replace the inner tube, the tube
should be inflated just enough to make it
round. Sprinkle it with talcum powder, which
acts as a dry lubricant, then carefully lift up the
tire edge and install the tube with the valve
stem next to the hole in the rim. Once the tube
is in place, push the valve stem through the
rim and start the locknut on the stem.

15 Lubricate the tire bead, then push it
over the rim edge and into the dropped cen-
ter section opposite the inner tube valve
stem. Work around each side of the rim,
carefully pushing the bead over the rim. The
last section may have to be levered on with
tire irons. If so, take care not to pinch the
inner tube as this is done.

16 Once the bead is over the rim edge,
check to see that the inner tube valve stem is
pointing to the center of the hub. If it's
angled slightly in either direction, rotate the
tire on the rim to straighten it out. Run the
locknut the rest of the way onto the stem but
don’t tighten it completely.

17 Inflate the tube to approximately 1-1/2
times the pressure listed in the Chapter 1
Specifications and check to make sure the
guidelines on the tire sidewalils are the same
distance from the rim around the circumfer-
ence of the tire.

Warning: Do not over inflate the
tube or the tire may burst,
causing serious injury.

18 After the tire bead is correctly seated on
the rim, ailow the tire to deflate. Replace the
valve core and inflate the tube to the recom-
mended pressure, then tighten the valve
stem locknut securely and tighten the cap.

1  Tire tube repair requires a patching kit
that’s usually available from motorcycle
dealers, accessory stores or auto parts
stores. Be sure to follow the directions sup-
plied with the kit to ensure a safe repair.
Patching should be done only when a new
tube is unavailable. Replace the tube as
soon as possible. Sudden deflation can
cause loss of control and an accident.

2  To repair a tube, remove it from the tire,
inflate and immerse it in a sink or tub full of
water to pinpoint the leak. Mark the position
of the leak, then deflate the tube. Dry it off
and thoroughly clean the area around the
puncture.

3 Most tire patching kits have a buffer to
rough up the area around the hole for proper
adhesion of the patch. Roughen an area
slightly larger than the patch, then apply a
thin coat of the patching cement to the
roughened area. Allow the cement to dry
until tacky, then apply the patch.

4 It may be necessary to remove a pro-
tective covering from the top surface of the

patch after it has been attached to the tube.
Keep in mind that tubes made from synthetic
rubber may require a special patch and
adhesive if a satisfactory bond is to be
achieved.

5 Before replacing the tube, check the
inside of the tire to make sure the object that
caused the puncture is not still inside. Also
check the outside of the tire, particularly the
tread area, to make sure nothing is project-
ing through the tire that may cause another
puncture. Check the rim for sharp edges or
damage. Make sure the rubber trim band is
in good condition and properly installed
before inserting the tube.

1 Drum brake models (1970 through 1972)
use open ball bearings. Disc brake models
use tapered roller bearings (1973 through
1999) or sealed ball bearings (2000 and
later). Sealed ball bearings can be inspected,
but not repacked. If the grease has leaked
out of them, they must be replaced with new
ones.

2  Support the bike securely so it can’t be
knocked over during this procedure. Remove
the wheel (see Section3 or 11).

3  If the wheel is equipped with a brake
disc or sprocket, set the wheel on blocks so
as not to allow the weight of the wheel to rest
on the brake disc or sprocket.

Front wheel (drum brake

models)

4 Pry the seal out of the left side of the
hub.

5  Lift the brake backing plate and shoe
assembly out to expose the right-hand bear-
ing. Remove the snap-ring that secures the
bearing in the hub.

6  Drive the left-hand bearing into the hub
as far as possible with a punch or a large
socket. This will force the right-hand bearing
out of position, along with the spacer that
separates the bearings.

7  Remove the spacer, then drive the left
bearing out from inside the hub.

8  Thoroughly clean the bearings and the
inside of the hub with high-flash point sol-
vent and blow them dry with compressed air,
if available.

Warning: Do not spin the
bearings with compressed air.
They may fly apart and cause
injury.
9  Check the bearings for scoring, flaking,
pitting, chips, rust and the bluish tint that
indicates overheating. Replace the bearings
as a set (both bearings, including rollers and
outer races) if any of these conditions is
found.
10 Pack the wheel bearings with grease
from the open side of the bearing. Apply a
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20.22a Install the spacer. ..

liberal amount of grease to the inside of the
hub and insert the bearings. .

11 After the left bearing is in place, be sure
to install the spacer separating the bearings.

Front wheel (disc brake
models)

Tapered roller bearings (1973
through 1999}

12 |f you haven’t already done so, remove
the speedometer drive housing and collar.
13 Remove the brake disc(s) (see Section6)
if they block access to the wheel bearings.
14 Pry out the grease seal from each side
of the wheel and remove the bearing inner
races and spacer sleeve. On mid-1991
through 1999 models, remove the spacer
shim and shouldered spacer from the left
side of the wheel.

15 Thoroughly clean the outer races and
the inside of the hub with high-flash point
solvent and blow them dry with compressed
air, if available.

16 Thoroughly clean the bearings with
high-flash point solvent and blow them dry
with compressed air, if available.

Warning: Do not spin the
bearings with compressed air.
They may fly apart and cause
injury.
17 Check the bearing rollers and outer
races for scoring, flaking, pitting, chips, rust
and the bluish tint that indicates overheating.
Replace the bearings as a set (both bearings,
including rollers and outer races) if any of
these conditions is found.
18 If the bearing outer races need to be
replaced, insert a soft metal drift through the
hub and position it against the outer race of
the opposite bearing. Tap on the drift with a
hammer to drive the outer race out, working
around the outer race in a circle as you tap.
Insert the drift from the opposite side and
drive out the remaining outer race in the
same manner.
19 Lubricate new outer races with clean

20.22b ... followed by the grease-
packed bearing . ..

engine oil and drive them into position in the
hub.

20 Coat the outer races with high quality
wheel bearing grease. Pack the inner races
with the same grease, making sure to work
the grease into the spaces between the
rollers. A bearing packer and grease gun,
available from many auto parts stores, will
make the job easier.

21 On the left side of the wheel, install the
spacer shim, then install the shoulder washer
with its shoulder facing outward. Install the

bearing inner race against the shoulder

washer, then drive in a new grease seal with
its open side facing into the hub. The grease
seal should be flush with the hub to as much
as 0.020-inch recessed when installed. Pack
the space between the grease seal and bear-
ing inner race with wheel bearing grease.

22 On the right side of the wheel, install the
spacer sleeve in the hub, seating it in the
bore on the opposite side of the hub (see
illustration). Be sure the spacer sleeve goes
straight in and is not cocked in the bore.
Install the bearing inner race against the
spacer sleeve (see illustration), then drive in
a new grease seal with its open side facing

.20.22¢ ... and the seal in each
side of the hub

into the hub (see illustration). The grease
seal should be flush with the hub to as much
as 0.020-inch recessed when installed. Pack
the space between the grease seal and bear-
ing inner race with wheel bearing grease.

23 Insert the hub spacer into the grease
seal on the right side, with its chamfer facing
into the hub.

24 The remainder of installation is the
reverse of the removal steps.

Sealed ball bearings {2000 and
later) -

25 Insert a brass drift from the right side of
the hub and tap evenly around the inner race .,
of the opposite bearing to remove it. Remove
the bearing spacer, then remove the remain-
ing bearing in the same way. Note 1: /f there
isn’t room to insert a drift into the hub and
push the spacer out of the way so you can
catch the edge of the bearing with the drift,
use a bearing remover tool. These can be
ordered from aftermarket tool suppliers such
as K and L supply, or fabricated from readily
available hardware (a large bolt and a length
of steel rod) (see illustrations). Note 2:
Bearing removal requires applying force to
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20.25b Tap the slotted end of the remover head into the bearing

the unsupported inner race, which may dam-
age the bearings. For this reason, the wheel
bearings must be replaced with new ones
whenever they’re removed.

26 Thoroughly clean the inside of the hub
with high-flash point solvent and blow it out
with compressed air, if available.

27 Drive in the new bearings with a bearing
driver or a socket the same diameter as the
bearing outer race. Don’t forget to install the
spacer after you've installed the first bearing.
28 The remainder of installation is the
reverse of the removal steps. Install new
snap-rings and make sure they seat securely
in their grooves.

Rear wheel

1970 through 1978

29 Loosen the bearing locknut on the left
side of the hub. It's staked into place and
may be difficult to turn initially.

30 Remove the locknut, seal and outer
spacer from the hub (see illustration). Next,
drive out the left bearing and remove the
washer and bearing spacer (see illustra-
tions).

31 Flip the wheel over and, working from
the inside of the hub, drive the right bearing
out. Remove the washer.

32 Service and instali the bearings as
described in Steps 9 through 11. Don’t forget
the spacer and washers. After it's tightened
securely, stake the locknut with a hammer
and punch.

1979 through 1983

33 Remove the snap-rings and washers
from both sides of the hub.

34 Carefully pry out both seals and remove
the spacers. Note that one spacer is longer
than the other.

35 Remove the bearings and the spacer
from the center of the hub. Refer to Steps 8
and 9 above. If replacement is necessary,
the races must be pressed out of the hub.
The bearings and races must be replaced as
matched sets.

36 Install the spacer in the center of the
hub, then pack the bearings full of grease
and install them. The seals must be installed
so they are 3/16 to 1/4-inch below the edge
of the hub. Apply grease to the outer edge of
the seals before they’re pressed into the hub.

20.30b ... then drive out the bearing. ..

20.30c ...and remove the center spacer

20.30a Remove the rear wheel bearing locknut, seal
and outer spacer. ..

37 The short spacer should be installed on
the disc side of the hub; the long spacer on
the other side.

38 Install the washers and snap-rings (be
sure the sharp edge of each snap-ring faces
out).

1984 and later

39 Later models are very similar to 1979
through 1983 models, except they don’t
have snap-rings holding the bearings in the
hub.

removal and

Drum brake models

1 The brake pedal on drum brake models
is on the left side of the motorcycle. Mark the
position of the pedal on the splined shaft
before removing it.

2 Unscrew the pedal spring bolt and

21.2 On drum brake models, release the
return spring tension before removing the
brake pedal
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21.3 On drum brake models, tension the return spring while 21.4a Typical disc brake pedal installation (except Custom)
installing the brake pedal

A Pivot pin B  Footpeg bracket

remove the pedal pinch bolt, nut and lock-
washer completely. Pull the pedal off the
shaft, carefully releasing the spring tension
as you do so (see illustration).

3 Installation is the reverse of the removal
Steps. Use a box wrench to tension the
spring while you install the pedal {see illus-
tration). Tighten the bolts securely, but don’t
overtighten them and strip the threads.

Disc brake models

4 Remove the cotter pin from the brake
pedal pivot shaft {(see illustrations). Pull the
pivot shaft out of the brake pedal and master
cylinder pushrod.

5 Remove the footpeg pivot bolt and nut
(see illustration 21.4a or 21.4b). Unbolt the
footpeg bracket, then slide the pedal off the
shaft.

6  Installation is the reverse of the removal
Steps.
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Notes



TIRE CHANGING SEQUENCE - TUBED TIRES

Deflate tire. After push-

@ ing tire beads away
from rim flanges push
tire bead into well of rim
at point opposite valve.
insert tire lever next to
valve and work bead
over edge of rim.

Use two levers to
work bead over edge
of rim. Note use of
rim protectors

Remove inner tube
from tire

When first bead is clear,
remove tire as shown

To install, partially
inflate inner tube

and insert in tire

Work first bead over rim
and feed valve through

hole in rim. Partially E:>
screw on retaining nut to
hold valve in place.

Check that inner tube

is positioned correctly
@ and work second

bead over rim using

tire levers. Start at a
point opposite valve.

Work final area of
bead oyer rim while
pushing valve inwards E.|>
to ensure that inner
tube is not trapped.
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Notes
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experience % some experience § DIY mechanic ‘\i DIY mechanic § DIY or professional §

1 General information

The machines covered by this manual
use a backbone frame made of steel tubing.
This Chapter covers the procedures neces-
sary to remove and install the fenders, side
covers and other body parts. Since many
service and repair operations on these
motorcycles require removal of the side cov-
ers and/or other body parts, the procedures
are grouped here and referred to from other
Chapters.

2 Frame - inspection and
_repair. ..

1 The Harley-Davidson models covered
by this manual have a duplex tube, full cradle
frame with a single top tube running from the

steering head to the seat tube. Unlike many
other designs, the twin tubes are very close
together so the engine tends to straddle the
frame rather than sit in it.

2 The frame is unlikely to require attention
unless accident damage has occurred. In
most cases, frame replacement is the only
satisfactory remedy for such damage. A few
frame specialists have the jigs and other
equipment necessary for straightening
frames to the required standard of accuracy,
but even then there’s no sure way of deter-
mining exactly how much the frame was
overstressed.

3  After the machine has accumulated a
lot of miles, it's a good idea to examine the
frame closely for cracks at the welded joints.
Rust can also cause weakness at the joints.
Loose engine mount bolts can cause
enlargement of the holes and cracks at the
mounting tabs. Minor damage can often be
repaired by welding, depending on the
extent and nature of the damage.

4 Remember, an out-of-alignment frame

will cause handling problems. If misalign-
ment is suspected as the result of an acci-
dent, you will have to strip the machine com-
pletely so the frame can be thoroughly
checked.

3 Seat - removal and
_ installation

1 The seat is attached with a bolt at the
front, passing through lugs on the seat and
the frame. There’s also a bolt securing the
rear of the seat directly to the rear fender.

2 1979 and later models must have the
seat removed to gain access to the battery
and other electrical components, as well as
the return line to the oil tank.

3  Remove the bolt that secures the rear of
the seat to the rear fender. it equipped, slide
the passenger strap toward the front of the
seat (see illustration). Lift the rear of the
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3.3a Pull the passenger strap (if equipped) forward to
release the seat

seat and withdraw the seat to the rear. The
front of the seat is held in place with a
bracket that slides over a protrusion on the
frame (see illustration).

4 Installation of the seat is the reverse of
removal.

4 Footpegs and brackets -
__removal and installation

1 If it’s only necessary to detach the foot-
peg from the bracket, remove the nut and
pivot pin, slide out the pin(s) and detach the
footpeg from the bracket. Installation is the
reverse of removal.

2  If it’s necessary to remove the bracket
from the frame, remove the bracket mount-
ing bolt, which is exposed when the footpeg
is removed.

3  Installation is the reverse of removal.

5 Jlﬁy stand (sudestand)-
‘ mamtenance F

1 The sidestand pivots in a bracket

6.1 Unscrew the acorn nut (arrow)
and lift the mirror off

welded to the frame. An extension spring
ensures that the stand is heid in the retracted
position.

2 Make sure the pivot bolt is securely fas-
tened and the extension spring is in good
condition and not over stretched. An acci-
dent is almost certain to occur if the stand
extends while the machine is in motion.

3  To remove the stand, unhook its spring
and remove the cotter pin, washer and pivot
pin. Slide the stand down out of the bracket.
4 Installation is the reverse of the removal
steps, with the following additions:

a) Be sure the side of the stop labeled
DOWN goes downward.
b) Use a new cotter pin.

6 Rear view mirrors - removal
and mstauatuo

1 To remove a mirror, unscrew its mount-
ing nut from below (see illustration). Lift the
mirror from the bracket on the handlebar and
remove the spacer (if equipped).

2 Installation is the reverse of removal.
Position the mirror.

8.2 The front fender is attached to
the inside of the forks with two
bolts (arrows) on each side

3.3b The bracket under the seat (1) slides under the
protrusion on the frame (2)

1 The side cover (on the left side) covers
the ignition module. To remove a cover,
unscrew the three mounting bolts, then lift
the cover off.

2 Installation is the reverse of the removal

steps.

8 Front fender removal and
‘ mstallatnon

1 Remove the front wheel (see Chapter 6).
2 Unbolt the fender from the fork legs and
take it off (see illustration).

3  Installation is the reverse of the removal
steps. Tighten the fender mounting bolts
securely, but don’t overtighten them and
strip the threads.

1 Remove the seat (see Section 3).

2  Disconnect the negative cable from the
battery. Disconnect the electrical connectors
for the brake/taillight and rear turn signals
under the seat. Free the circuit breakers from
their mounting clips.

3 Working inside the fender, remove the
rear turn signal mounting bolts. Pull the turn
signals and their wires through the holes in
the fender.

4 Remove the fender mounting bolts and
nuts and lift the fender out

5 Installation is the reverse of the removal
steps. If you’re instailing a new fender, drill
out the pop rivets that secure the circuit
breaker clips and fender extension with a
1/4-inch drill, then rivet the clips and fender
extension to the new fender.
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Specifications
Battery
VORAGE.....iimercic e e 12-volts

Electrolyte specific gravity (at 80-degrees-F)*
100 per cent charge
75 per cent charge ..
50 per cent charge ..
25 per cent charge ..
Ground connection
*Applies to fillable batteries only

Fuses and circuit breakers

1970 through 1985
1986 through 1993
MaiN...co e .
Ignition
Lighting....
Accessory.
1994 through 1996
Ignition.....
Accessory
Lighting
Instruments

1.250to 1.270
1.220 to 1.240
1.190t0 1.210
1.160t0 1.180
Negative

Not specified

30 amps
15 amps
15 amps
15 amps

50 amps
15 amps
15 amps
10 amps
10 amps
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Fuses and circuit breakers (continued)
1997

Accessory.

Lighting...............

INSEIUMENES ... e s s aen
1998

Ignition fuse........

Accessory fuse...

Lighting fuse..........

Instruments fuse.......ccceceeveererennen,
1999 and later

Ignition fuse........
Accessory fuse...
Lighting fuse.......
INSErUMENES fUSE.....ciiiriieccerrientr et sen e

Generator

Minimum brush length ...
Starter motor brush length (minimum)
1970 through 1980

Prestolite .......covvecvirrierrcecceeeeeeeee

Hitachi .........
1979 and later

Bulbs (1970 through 1983)*
Headlight
1970 through 1978....
1979 through 1983.......eeecc v se e e san e sas
Brake/taillight
1970 through 1978 ......ccoriereecirircrecte e reese e ere e ses s asaaens
1979 through 1983.......c.occvvcvreeirrecrerenercenae
Generator warning light .....
Oil pressure warning light...
High beam indicator light..............
Speedometer/tachometer lights...
Turn signal IGhtS......cviiii e et a e

*For 1984 and later bulb specifications, consult a Harley-Davidson dealer.

Torque specifications

Starter through-bolts
1970 through 1978
1979 and 1980

30 amps
15 amps
15 amps
10 amps
10 amps

30 amps
15 amps
15 amps
10 amps
10 amps

30 amps
15 amps
15 amps
15 amps
15 amps

Two brush
1/2-inch (12.7 mm)

1/4-inch (6.35 mm)
0.438 inch (11.13 mm)
0.354 inch (8.99 mm)

45/35 watts
50/35 watts

32/4 cp
32/3 cp
4 cp

4 cp
2c¢cp
2c¢p

32 cp

20 to 25 inch-lbs (2.3 to 2.8 Nm)
60 to 80 inch-lbs (6.8 to 9 Nm)
13 to 20 ft-lbs (18 to 27 Nm)

65 to 80 inch-lbs (7.3 to 9 Nm)
30 to 40 inch-lbs (3.4 to 4.5 Nm)
90 to 110 inch-lbs (10 to 12 Nm)



Electrical system 83

All models covered in this manual are
equipped with a 12-volt electrical system.
The charging system on early models
(through early 1984) is made up of a two-
pole, two-brush DC generator, driven by the
timing gears. The output of the generator is
controlled by a voltage regulator to keep the
battery charged and to meet the require-
ments of the motorcycle. Since the generator
output is DC, there’s no need for a rectifier.

On late 1984 and later models, the
charging system consists of an alternator
and a rectifier/regulator. On models through
1990 the alternator stator is bolted to the
transmission access cover, behind the clutch
on the left-hand side of the engine, and the
rotor is mounted on the rear of the clutch
outer drum. From 1991 the alternator stator
is mounted on the left crankcase at the front,
and the rotor is bolted to the rear of the pri-
mary drive sprocket. The rectifier/regulator is
attached to the frame downtubes in front of
the engine, where it’s cooled by airflow as
the machine is moving.

A large capacity battery is instalied on
models with an electric starter. A solenoid
relay provides power to the starter motor
directly from the battery. The solenoid is
controlled by a switch on the handlebars.

Keep in mind that electrical parts, once
purchased, can’t normally be returned. To
avoid unnecessary expense, make very sure
the defective component has been positively
identified before buying a replacement part.

Caution: When working on the electrical
system, the battery should be
disconnected to avoid accidentally
causing a short circuit in the system.
Always disconnect the negative cable
first, followed by the positive cable.

A typical electrical circuit consists of an
electrical component, any switches, relays,
motors, fuses or circuit breakers related to
that component and the wiring and connec-
tors that link the component to both the bat-
tery and the frame. To help pinpoint electrical
circuit problems, wiring diagrams are
included at the end of the manual.

Before tackling any troublesome electri-
cal circuit, first study the appropriate wiring
diagram to get a complete understanding of
what makes up the circuit. Trouble spots, for
instance, can often be narrowed down by
noting if other components related to the cir-

cuit are operating properly. If several compo-
nents or circuits fail at one time, chances are
the problem is in a fuse or ground connec-
tion, because several circuits are often
routed through the same ones.

Electrical problems usually stem from
simple causes, such as loose or corroded
connections, a blown fuse or a bad relay.
Visually check the condition of all fuses,
wires and connections in a problem circuit
before troubleshooting it.

If test instruments are going to be uti-
lized, use the diagram to plan ahead of time
where to make the connections in order to
accurately pinpoint the trouble spot.

The basic items needed for electrical
troubleshooting include a battery and bulb
test circuit or a continuity tester, a test light
and a jumper wire. A muitimeter capable of
reading volts, ohms and amps is a very use-
ful alternative and performs the functions of
all of the above, and is necessary for per-
forming more extensive tests and checks
where specific voltage, current or resistance
values are needed.

Refer to Troubleshooting

Equipment in the Reference
section for details of how to
use electrical test equipment.

1 If the battery loses its charge even
thought the bike is being ridden, the charg-
ing system should be checked first, followed
by testing of the individual components (the
generator/regulator or alternator/regulator/
rectifier). Before beginning the checks, make
sure the battery is fully charged and all sys-
tem connections are clean and tight (particu-
larly the battery cables).

2 Checking the output of the charging
system and the operation of the components
in the system requires special electrical test
equipment. A voltmeter and ammeter or a
multimeter are the absolute minimum tools
required. in addition, an ohmmeter is gener-
ally required for checking the remainder of
the electrical system.

3  When making the checks, follow the
procedures carefully to prevent incorrect
connections and short circuits - irreparable
damage to electrical system components
may result if a short circuit occurs. Because
of the special tools and expertise required,
checking the electrical system normally
should be left to a dealer service department
or a reputable motorcycle repair shop.

Check and maintenance

1 The battery on models through 1996
has removabile filler caps that allow the addi-
tion of water to the electrolyte. Later models
are equipped with a sealed, maintenance-
free battery. Never remove the cap strip or
attempt to add water to a sealed battery.
2 Most battery damage is caused by
heat, vibration and/or low electrolyte level.
Keep the battery securely mounted and
make sure the charging system is function-
ing correctly. On models through 1996,
check the electrolyte level frequently. Refer
to Chapter 1 for the electrolyte level check-
ing procedure.
3 On maintenance free batteries, condi-
tion is indicated by the battery’s open circuit
voltage. To check this, disconnect the bat-
tery negative cable, then the positive cable.
Connect the positive terminal of a voltmeter
to the battery positive terminal and the volt-
meter’s negative terminal to the negative ter-
minal of the battery. Readings are as follows:

a) 13 volts - 100 percent charged

b) 12.8 volts - 75 percent charged

c) 12.5 volts - 50 percent charged

d} 12.2 volts - 25 percent charged
4 On models through 19986, check around
the base of the battery for sediment, which is
the result of sulfation caused by low elec-
trolyte levels. These deposits will cause
internal short circuits, which can quickly dis-
charge the battery. On all models, look for
cracks in the case. Replace the battery if
either of these conditions are found.
5 Check the battery terminals and the
cable ends for tightness and corrosion. If
corrosion is evident, remove the cables from
the battery and clean the terminals and cable
ends with a wire brush or a knife and emery
cloth. Reconnect the cables and apply a thin
coat of petroleum jelly to the connections to
slow further corrosion.
6  The battery case should be kept clean
to prevent current leakage, which can dis-
charge the battery over a period of time
(especially when it sits unused). Wash the
outside of the case with a solution of baking
soda and water.

Caution: Do not get any baking soda
solution in the battery cells. Rinse the
battery thoroughly, then dry it.

7  If acid has been spilled on the frame or
battery box, neutralize it with the baking
soda and water solution, dry it thoroughly,
then touch up any damaged paint. Make
sure the battery vent tube is directed away
from the frame and the final drive chain or
belt and isn’t kinked or pinched.

8 If the motorcycle sits unused for long *
periods of time, refer to Section 5 and charge
the battery approximately once every month.
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Charging

9  If the machine sits idle for extended
periods of time or if the charging system
malfunctions, the battery can be charged
from an external source.

10 To charge the battery properly, you will
need a charger of the correct rating. If you're
working on a fillable battery, you’ll aiso need
a hydrometer, a clean rag and a syringe for
adding distilled water to the battery cells.

11 The maximum charging rate for any bat-
tery is 1/10 of the rated amp/hour capacity.
For example, the maximum charging rate for
a 22 amp/hour battery would be 2.2 amps;
the maximum rate for the 1997 maintenance
free battery, which is rated at 18 amp/hours,
is 1.8 amps. If the battery is charged at a
higher rate, it could be damaged.

12 Don’t allow the battery to be subjected
to a so-called quick charge (high rate of
charge over a short period of time) unless
you’re prepared to buy a new battery. The
heat this generates can warp the plates
inside the battery. If they touch each other,
the resulting short will ruin the battery.

13 When charging the battery, always
remove it from the machine before hooking it
to the charger. If you’re working on a fillable
battery, be sure to check the electrolyte level
and add distilied water to any cells that are
low before you start charging the battery.

14 If you’re working on a fillable battery,
loosen the cell caps and cover the top of the
battery with a clean rag. Hook up the battery
charger leads {positive to battery positive
and negative to battery negative). Then - and
only then - plug in the battery charger.

Warning: Remember, the
hydrogen gas escaping from a
battery coil is explosive, so
keep open flames and sparks
well away from the area. Also, the
electrolyte is extremely corrosive and will
damage anything it comes in contact
with.
15 If you’re working on a fillable battery,
allow the battery to charge until the specific

5.1a On early models, loosen
the retainer nuts.. ..

gravity is as specified. The charger must be
unplugged and disconnected from the bat-
tery when making specific gravity checks.
16 If you're working on a 1997 through 1999
maintenance free battery, charge at a con-
stant 1.8 amps for the following periods of
time, depending on the open circuit voltage
obtained in Section 4:

a) 12.8 volts - three to five hours

b) 12.5 volts - four to seven hours

c) 12.2 volts - ten hours

If you’re working on a 2000 or later mainte-
nance free battery (1.9 amp/hour rating), a
constant current charger is not recom-
mended. Instead, vary the charging time
according to both the open circuit voltage
and the amperage of the charger, as follows.
a) 3 amp charger:
12.6 volts - 1-3/4 hours
12.3 volts - 3-1/2 hours
12.0 volts - § hours
11.8 volts - 6 hours, 40 minutes
b) 6 amp charger:
12.6 volts - 50 minutes
12.3 volts - 1-3/4 hours
12.0 volts - 2-1/2 hours
11.8 volts - 3 hours, 20 minutes
c) 10 amp charger:
12.6 volts - 30 minutes
12.3 volts -1 hour
12.0 volts - 1-1/2 hours
11.8 volts - 2 hours
d) 20 amp charger:
12.6 volts - 15 minutes
12.3 volts - 30 minutes
12.0 volts - 45 minutes
11.8 volts - 1 hour

17 If the battery gets warm to the touch or
gases excessively, the charging rate is too
high. Either disconnect the charger and let
the battery cool down or lower the charging
rate to prevent damage to the battery.

18 If one or more of the cells do not show
an increase in specific gravity after a long
slow charge f{fillable batteries only) or if the
battery as a whole doesn’t seem to want to
take a charge, it’s time for a new battery.

5.1b ... then remove the retainer and pull
the battery out to the side

19 When the battery is fully charged,
unplug the charger first, then disconnect the
charger leads from the battery. Install the cell
caps (fillable batteries only) and wipe any
electrolyte off the outside of the battery case.

Caution: Be extremely careful when
handling or working around the battery.
The electrolyte is very caustic and an
explosive gas is given off when the
battery is being charged.

1970 through 1978

1 Loosen the nuts securing the battery
retaining strap and release the strap from the
bottom of the battery box (see illustrations).
2 Tilt the side cover to clear the frame and
release it.

3  Disconnect the battery cables {negative
cable first) and lift the battery out of the
motorcycle. Note how the vent hose is
routed.

1979 and later

4 Remove the seat as described in Chap-
ter 7. Disconnect the battery cables from the
battery (negative cable first).

5  Remove the top cover from the battery.
6  Remove the battery retaining strap and
carefully lift the battery out of the motorcy-
cle. The battery may be stuck to the rubber
anti-vibration pad it rests on. If so, simply
rock it from side-to-side until the seal is bro-
ken. Note how the vent hose is routed.

7 Be sure to correct any probiems and
charge the battery if necessary before rein-
stalling it in the machine. Refer to Sections 4
and 5 for additional battery maintenance and
charging procedures.

8 Install the battery by reversing the
removal sequence. Be very careful not to
pinch or otherwise restrict the battery vent
tube, as the battery may build up enough
internal pressure during normal charging
system operation to explode.

HAYNES Battery ¢.:orrosion can l?e kept
to a minimum by applying a
m layer of petroleum jelly or

battery terminal (dielectric)
grease to the terminals after the cables
have been connected.

Fuses and ci

- check re

1 All models use one or more circuit
breakers. These open in response to an elec-
trical overioad, then reset themselves as they
cool down. If the condition that caused the
overload still exists, the circuit breaker will
open again.
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6.5 A blown fuse cai be identified by a break in the element
(plug-in type shown) - be sure to replace a blown fuse
with one of the same amperage rating

2 1970 through 1972 models use a single
circuit breaker in the battery positive cable.
1973 through 1978 models use separate cir-
cuit breakers for the lighting, accessory and
ignition circuits. 1979 through 1993 models
use these three circuit breakers, plus one
main breaker in the battery positive cable.
1994 through 1997 models use five circuit
breakers: main, ignition, lights, accessories
and instruments.

3 1998 and later models use a main cir-
cuit breaker, with fuses for the ignition, light-
ing, accessory and instrument circuits.

4 Circuit breakers and fuses are located
under the seat. To replace a circuit breaker,
disconnect the negative cable from the bat-
tery. Disconnect the cables or wires from the
circuit breaker, then remove it from the vehi-
cle, install a new one and connect the cables
or wires.

5 Blown fuses can be identified by a
break in the metal element inside the fuse
(see illustration). To replace a cylindrical
glass fuse, pry it out of its clips and push in a
new one. To replace a mini-fuse (plug-in
type), pull it out of its terminals and push in a
new one.

7.3b ... to get at the headlight adjusting
locknut (arrow)

Warning: Never bridge fuse

terminals with wire or any other

metal, and never replace a fuse

with one of a higher-than-rated
amperage. This will allow overheating,
which could cause melted wires, ruined
components or a fire.

7 Headiight bulb - adjustment
_ andreplacement .

Adjustment

1 An improperly adjusted headlight may
cause problems for oncoming traffic or pro-
vide poor, unsafe illumination of the road
ahead. Before adjusting the headlight, be
sure to consuit iocal traffic laws and regula-
tions.

2  To set up the headlight, the machine
should be placed on level ground at least 25
feet from a wall in its normal position (off the
stand and with a rider on the seat). On high
beam, the top of the beam on the wall should

7.7 Loosen the clamp screw to remove
the headlight {(early models). ..

7.3a Pry out the plug. ..

be at the same height as the top of the head-
light.

3  To adjust the beam, pry the decorative
plug out, loosen the headlight adjusting lock-
nut and twist the headlight assembly up or
down to aim the beam (see illustrations).

4 Tighten the locknut and recheck the
aim.

5 Install the decorative plug.

Replacement

6  Models through 1991 have a sealed
beam headlight, and 1992 and later models
have a quartz buib headlight. The sealed
beam unit comprises the reflector, glass and
bulb as a single unit, whereas the quartz bulb
can be replaced separately from the reflector
unit.

7  To gain access to the bulb, remove the
screw through the chrome plated clamp that
surrounds the headlight (see illustration).
Take off the clamp, then pry the headlight
unit away from the rubber mount.

8  Lift the headlight out of the housing until
the wire harness connector can be

unplugged from the rear (see illustration).

7.8 ...and unplug the wire harness
connector from the rear of the headlight
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9  Where a quartz bulb is fined, release the
wire clip from its slot and hinge the clip
backward. Holding the buib by its wire con-
nector terminals, withdraw it from the reflec-
tor (see illustration).

Caution: When installing a new bulb, do
not touch its glass envelope - bulb life will
be shortened by skin contact.

10 Attach the wire connector to the rear of
the new headlight and position the headlight
in the housing.

11 Install the chrome plated clamp and
tighten the screw securely.

12 Adjustment should not have been
altered while changing the headlight. If nec-
essary, adjust the headlight as described
above.

8 Taillight and tun signal
bulbs - replacement

1 Remove the screws securing the plastic
lens cover to the taillight or the turn signal
and detach the cover (see illustrations).

2 Push in on the bulb and simultaneously
turn it counterclockwise.

3  Replace the bulb with a new one of the
same type by pushing it into the socket and
turning it clockwise. Note: The taillight bulb
is a two filament bulb. The pins at the base of
the bulb are offset so the bulb can only be
inserted into the socket one way. If the bulb
will not go into the socket, pull it out and
rotate it 180-degrees, then reinsert it into the
socket.

4 Place the lens in position on the hous-
ing. Be sure the rubber seal is in good condi-
tion and makes contact all around the
perimeter of the lens. Secure the lens with
the two mounting screws.

9 Geherator/alternator-
check

1 The generator or alternator can be
tested without removing it from the motorcy-
cle. Note: For all tests to be accurate, the
battery must be in good condition and fully
charged.

Generator

1970 through 1978

Refer to illustration 9.2

2 On 1970 through 1977 models, test the
circuit to the generator warning light to be
sure it isn’t grounded. Remove the wire or
wires from the regulator terminal marked D
or GEN and position them so they don’t
make contact with any part of the machine.
Turn the ignition on and note whether the
warning light glows. If it does, there’s a short
circuit somewhere in the wiring, which is
probably the cause of the generator malfunc-
tion. Reconnect the wire to the regulator

7.9 Remove the headlight bulb from the
reflector (1992 and later models)

after making this test.

Caution: Never ground either the F
terminal (XL models) or the BT terminal
(XLCH models) before the wires to the
terminal are disconnected. Failure to
observe this precaution will result in
permanent damage to the regulator.

3 If the light doesn’t glow, or if the test is
being made on a 1978 model, remove the
wire from the F or field terminal of the gener-
ator. Connect a short jumper wire to the ter-
minal, and ground the other end of the
jumper wire to some convenient part of the
frame. A good ground connection is impor-
tant. Disconnect the wire from terminal A of
the generator and attach the positive lead
from an ammeter to the A terminal on the
generator.

4  Start the engine and run it at approxi-
mately 2000 rpm. Momentarily connect the
negative lead of the ammeter to the positive
terminal of the battery or to the terminai
marked BAT on the regulator. If a reading
of 10-amps or more is obtained, the genera-
tor is operating properly. If a somewhat lower
reading or no reading at all is obtained, the
generator should be removed from the
engine for additional checks.

1979 and later

5  Disconnect the wires from terminals A
and F of the generator. Connect the positive
lead of a voltmeter, adjusted to 1 O-volts on
the DC scale, to terminal A. Connect the
negative lead of the voltmeter to ground.

6  Start the engine and run it at 2000 rpm.
The voltmeter shouid read a minimum
of 2.0-to-2.5 volts DC. if the meter registers
the correct output, the generator is in good
condition.

7 If zero or very little voltage is registered
on the voltmeter, polarize the generator and
test the output again. To polarize the genera-
tor while it’s still installed on the engine, con-
nect one end of a jumper wire to the terminal
on the generator armature (A) then momen-
tarily touch the other end of the jumper wire
to the positive terminal of the battery.

8 If the voltmeter still registers zero or

8.1a Remove the lens for access to the
tail/brakelight bulb

8.1b Turn signals through mid-2003 have
bayonet-type bulbs (late 2003 models
have wedge-type bulbs)

very low voltage, the generator will have to
be disassembled and repaired.

9  With the voltmeter connected to the
generator and the engine running at 2000
rpm, momentarily (not more than 10 sec-
onds) connect a jumper wire to terminal F.
The voltage should be 25-t0-30 volts DC. if
not, the generator will have to be disassem-
bled and repaired.

Alternator

10 Checking of the alternator output
requires access to test equipment not nor-
mally available to the home mechanic, plus a
degree of skill to determine the alternator’s
condition from the results. It is recom-
mended that the motorcycle be taken to a
Harley-Davidson dealer service department
for testing on the approved load tester.

11 It is, however, possible to perform a
continuity check of the aiternator windings
as described in Steps 12 and 13. No test
details are supplied by the manufacturer for
the regulator/rectifier unit; if failure is sus-
pected it can only be tested by the substitu-
tion of a new unit. Note that many regulator
faults are due to poor ground contact at the
unit mounting.
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10.1a Label the wires and terminals, then
detach the wires from the generator

12 Disconnect the alternator at the wiring
harness connector, just to the rear of the left
side of the engine (models through 1990) or
just down from the regulator/rectifier (1991
and fater models). Connect an ohmmeter
(selector switch on the R x 1 scale) between
one of the stator pins in the engine side of
the connector and a good ground on the
engine - there should be no continuity, i.e.
infinite resistance. Repeat this test between
the other pin in the connector and ground.
Any reading other than infinite resistance
indicates a grounded stator, which must be
replaced.

13 Connect the ohmmeter between both
pins on the engine side of the wire harness
connector. Very low resistance should be
indicated (0.2-to-0.4 ohm). if the resistance
is much higher, or no meter needie move-
ment occurs, the stator must be replaced.

10 Generator/alternator-
removal, overhauland
installation S

Generator removal

1 After disconnecting the two wires (see
iliustration), the generator can be removed
from the engine by removing the two fong
screws that pass through the timing cover
and secure the generator in position. Be
careful when the generator is being lifted
from the engine, so the oil slinger on the end
of the driveshaft will clear the idler gear (see
illustration).

Generator overhaul
1970 through 1981

2 Remove the brush strap from the gener-
ator and examine the brushes for wear, bro-
ken wires or a tendency to stick in the hold-
ers (see illustrations). The brushes must be
repiaced with new ones when the longest
side measures 1/2-inch or less.

3 The brush holder mounting plate can be
removed from the generator by unscrewing

10.1b Tilt the generator while removing it
to give the oil thrower clearance

the commutator end cover nuts and washers
and the two long through-boits that hold the
generator together. You’ll need to discon-
nect the two black brush wires and the posi-
tive brush cable.

4 Remove the brushes from the holders,
then make sure they slide in the holders
without binding. If necessary, the brush hold-
ers can be cleaned with solvent to remove
accumulated carbon dust. Clean the com-
mutator at the same time; don’t use harsh
abrasives such as emery cloth.

1982 and iater

5  Remove the two long through-bolts and
detach the rear cover from the generator.
Note: There are several thrust washers
between the end cover and the rear bearing.
Be sure none of them are lost because they
must be reinstalled during reassembly of the
generator.

6 Separate the brush holder mounting
plate and the body assembly from the front
cover. Inspect the brushes for wear and bro-
ken wires. Measure the length of the
brushes. If the length of the longest side
is 1/2-inch or less, the brushes shouid be
replaced as a set.

10.9 Align the notch in the cover with the
locating pin (arrow) during reassembly

10.2 Check the brushes for wear
and damage

7  Check the brush springs for wear. The
springs should exert a constant even pres-
sure on the brushes. Replace the springs, if
necessary, with new ones.

All models

8 If no reason has been found for mal-
functioning of the generator at this point,
take it to a Harley-Davidson dealer service
department or an auto electric shop. The
more detailed inspection requirec demands
equipment and expertise the home mechanic
isn’t likely to have.

9 Reassemble the generator in the
reverse order of disassembly. Be sure to
align the notch in the end cover with the
locating pin in the main body {see illustra-
tion).

Generator installation

10 Installation is the reverse of removal.

11 After the generator is assembled and
installed, it must be polarized to be sure it
will charge correctly. If the generator isn’t
polarized, permanent damage may occur to
the generator and the regulator.

12 On 1970 through 1977 models, momen-
tarily bridge the BAT and GEN terminals of
the regulator with a jumper wire. This should
be done after all of the electrical connections
have been made, but before the engine has
been started for the first time.

13 On 1978 and later models, the genera-
tor can be polarized on the motorcycle or on
the workbench. While on the workbench,
connect the positive battery cable to the
armature terminal of the generator. Momen-
tarily (not more than 10 seconds) connect the
negative battery cable to the field terminal of
the generator. If the generator is installed on
the motorcycle, connect a jumper wire to the
armature terminal of the generator and
momentarily touch the other end of the
jumper wire to the positive battery terminal. |
14 The generator should be polarized any |
time a new one is installed, the wires are dis- *
connected or after extended periods of non-
use.
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10.17 The rotor is bolted to the back of
the primary sprocket on 1991 and
later models

Alternator removal

15 Access to the alternator is gained by
removing the primary chaincase cover as
described in Chapter 2 and withdrawing the
engine sprocket, clutch and primary chain as
a complete unit. Note: You may notice slight
drag from the rotor magnets as the stator
and rotor separate.

16 On models through 1990, to separate
the rotor from the back of the ciutch unit,
remove the large snap ring. Unscrew the four
Torx screws to release the stator from the
transmission access cover and release its
wiring.

17 On 1991 and later models, remove the
boits holding the rotor to the engine sprocket
and press the engine sprocket boss out of
the rotor (take care to support both compo-
nents while this is done) (see illustration).
The stator is retained to the left crankcase
half by four Torx screws, but first disconnect
the wiring at the connector just below the
regulator/rectifier, free it from any ties and
withdraw it from between the gearcase.
Note: Due to the difficulty in threading the
wiring back through the casing on installa-
tion, a length of string or a spare wire should
be drawn temporarily into place as the wiring
is removed.

Alternator inspection

18 Clean all traces of dirt or metallic parti-
cles which have become attached to the
rotor magnets.

Caution: Do not drop the rotor - damage
to its magnetism will result.

19 Clean the stator coils with contact
cleaner and check for signs of damage. If the
stator coil test in Section 9 has indicated a
coll failure the stator must be replaced.

Alternator installation

20 Install the stator, first making sure its
wiring is routed correctly and secured by any
clamps provided (see illustration). On 1991

10.20 The stator is secured by four
screws (1991 and later location shown) -
stator wiring must be clamped
to the casing

and later models, it will be necessary to
insert the grommet in the crankcase, and
route the wiring across the top of the case,
then down through the gearcase (use of
string or spare wire as a guide will make this
easier) and tie it to the inner side of the frame
tube; take care to position it well forward of
the gearcase mounting lug to avoid contact
with the drive belt/chain. On all models, use
new Torx screws to secure the stator and
tighten them evenly to the torque listed in
this Chapter’s Specifications. These screws
contain a locking patch, and can be used
once only.

21 On models through 1990 the manufac-
turer advises that a new snap-ring is used
when installing the rotor on the clutch unit.
22 When reassembling the rotor and
engine sprocket on 1991 and later models,
align the bolt holes and press the two com-
ponents together, applying pressure to the
rotor boss, not its periphery. Apply thread-
locking compound to each bolt and tighten
to the torque listed in this Chapter’s Specifi-
cations.

23 Refit the primary drive and clutch as
described in Chapter 2, followed by the
chaincase. Replenish the transmission oil

supply.

1 The usual signs of a defective regulator
include a battery that will not remain
charged, the need to fill the battery more
often than usual, or lights that increase sig-
nificantly in intensity as engine speed
increases. If these signs pass unnoticed or
ignored, the battery and the regulator itself
will suffer permanent damage.

2  Sophisticated test equipment s
required to check the regulator for proper
operation. This is especially true of Bosch

11.4 On early models, the regulator is

mounted under the left side cover; on

later models it’s mounted at the front
between the frame members

regulators, which are factory set and sealed.
3  If the regulator is suspected of being
defective, take it to a dealer and have it
checked. Normally the regulator doesn't
require attention during routine maintenance,
although Delco-Remy regulators may benefit
from an occasional cleaning of the points.
The cleaning and adjusting of the points
should be left to a Harley-Davidson dealer
service department or an auto electric shop.
4 The regulator is mounted on the left
side or front of the bike (see iliustration).
Label and disconnect the wires, remove the
mounting screws and take it off.

5 Instailation is the reverse of the removal
Steps.

12 Startermotor and solenoid
- removal and installatio ‘

Removal

1 Disconnect the negative cable from the
battery.

1970 through 1980

2 Disconnect the large cable from the
starter motor and loosen the clamp on the
starter body.

3 Remove the starter motor end cover
and the mounting bracket. This will permit
access to the two long through bolts that
retain the starter motor to the rear of the pri-
mary chaincase (see illustrations). When
these two bolts have been loosened, the
starter motor can be removed as a complete
unit (see illustrations).

4 Moving to the left-hand side of the
machine, remove the primary chaincase (see
Chapter 2) and press in the spring loaded
plunger of the starter solenoid so the pin
that normally seats in the retainer cap can be
removed (see illustration). Lift off the cup
and spring. The solenoid itself can now be
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12.3a Remove the end cover from
1980 and earlier starters (it’s held
by a single screw)...

removed from the back of the chaincase by
disconnecting the wire and removing the two
mounting bolts (see illustration).

5 Remove the single countersunk screw
found in the top of the chaincase casting,
immediately above the clutch. This will
release the solenoid reaction lever which,
when removed, will permit the starter drive

12.3d The starter motor can
now be detached

12.4b The solenoid can be unscrewed
from the rear of the primary chaincase

12.3b ... and take off the mounting
bracket, then . ..

assembly to be lifted out, together with the
casting bolted to the back of the primary
chaincase. Don’t lose the bronze washer on
the end of the shaft.

1981 and later

6 Remove the left footpeg, footpeg
bracket and the shift lever.

7  Remove the primary chaincase cover

12.4a Press in the spring-loaded plunger
and withdraw the pin (arrow)

12.8 Starter motor wires - 1981 and
later modeils {arrow)

12.3¢c

. . . unscrew the long through-bolts

on the left side of the motorcycle as
described in Section 4, Step 20. Without dis-
connecting the clutch cable, pivot the chain-
case cover out of the way so the starter
mounting bolts are accessible.

8 Disconnect the wires from the starter
motor and the solenoid (see illustration).

9 Remove the exhaust system to gain
clearance to remove the starter motor. On
some models it’s necessary to remove the
rear exhaust pipe only.

10 Remove the starter motor mounting
bolts from inside the primary chaincase and
detach the starter motor from the engine
(see illustration).

Installation

1970 through 1980 models

11 On 1970 through 1980 models, attach
the housing containing the starter drive
assembly to the back of the chaincase. The
starter drive assembly and solenoid reaction
lever should be assembled first. Attach the
starter solenoid and bolt the whole assembly
in place. Install the spring, cap and pin.

12 Install the starter motor, securing it to
the back of the chaincase with the two long
through-bolts. Install the mounting bracket,
then the end cover.

12.10 Starter motor mounting bolts -
1981 and later models (arrows)
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13.1a Remove the screws. ..

13 Reconnect the starter motor wire to the
terminal and route the cable like it was origi-
nally. Place the retaining clamp around the
starter motor body before attaching the wire.
It’s held by the single bolt that also retains
the rear valve lifter assembly in place.

1981 and later models

14  Slip the starter motor with a new gasket
into position in the primary chaincase. Insert
the two mounting bolts into the front of the
starter motor and through the chaincase. The
short starter mounting bolt is installed at the
upper left corner of the chaincase.

15 Connect the battery cable and the
solenoid wire to the solenoid.

All models

16 If the engine is in the frame, install the
primary chaincase (see Chapter 2) and top
up the transmission oil. Install the exhaust
and reconnect the battery negative cable.

Starter motor
1970 through 1980

1 Remove the end cover from the rear of
the starter motor {see illustrations).

2 Check the length of the brushes and
compare the measurement to the Specifica-
tions (see illustration). If necessary, replace
the brushes with a new set. Make sure the
brushes can move freely in the holders. If
they aren’t free to move, remove them and
clean the holders with solvent to remove any
carbon deposits that may be built-up. Clean
the commutator with solvent at the same
time. Do not use a harsh abrasive such as
emery cloth on the commutator.

3 To replace the brushes on a Prestolite
starter, remove the terminal and brush
assembly from the main body shell. Install a

13.1b ... and detach the cover
from the starter motor

new terminal and brush assembly. The other
two brushes can be removed from the field
coils by cutting the brush lead wire where it
connects to the field coil lead.

4 File the old coil connection until the coil
lead is thoroughly cleaned. Strip the insula-
tion from the coil lead as far as necessary to
make a new solder connection.

5  Solder the leads from the new brushes
to the field coil lead with rosin flux. Be sure
the new lead is in the same position as the
original lead. Do not use too much heat or
solder, otherwise the leads will become flow
coated with solder and lose their flexibility.

6 To replace the brushes in Hitachi
starters, the brush leads must be unsoldered
from the brush holder. Solder the new
brushes into position on the brush holder. Do
not use too much heat or solder, otherwise
the leads will become flow coated with sol-
der and lose their flexibility.

1981 and later

7  Release the field coil wire from the unit.
Remove the two long bolts which pass from
the end cover to the housing. Remove the
two screws from the end cover and withdraw
the cover, complete with large O-ring on
1200 models.

8 Release the springs from the ends of
the brushes with a wire hook, then lift the
brush assembly off the commutator. Slide
the new brush assembly over the commuta-
tor and position the brushes in the holder.
Use a wire hook to attach the springs to the
ends of the brushes.

9  Inspect the brushes and commutator as
described in Step 2.

All modeis

10 | the starter motor has been used a lot,
the mica insulation between the individual
copper segments of the commutator may
need servicing. The commutator must be
undercut 11/32-inch by an automotive elec-
tric shop or a Harley-Davidson dealer service
department.

11 Other defects in the starter motor

13.2 Disengage the spring to release
the brush from the holder

require professional attention or the installa-
tion of a new unit.

12 Be sure the brush leads do not contact
the body of the motor before reinstalling the
starter motor on the motorcycle.

Starter drive assembly

Inspection

13 The Bendix-type drive shaft and gear
assembly located between the starter motor
and the ring gear on the clutch engage the
starter motor drive gear with the clutch ring
gear when the starter motor button is
depressed. [t also ensures the drive is disen-
gaged as soon as the engine starts or when
the starter motor button is released.

14 Examine all the components of the
starter drive assembly. Look for worn or bro-
ken teeth on the gears and damage to the
worm drive gear in the drive gear. The gear
must move freely on the worm, without tilting
or binding at any point. All worn parts must
be replaced - they cannot be repaired.

15 To disassemble the starter drive assem-
bly on 1970 through 1980 models, remove
the bronze thrust washer and place the nut
on the end of the shaft in a vise, between two
soft metal clamps. The nut has a left-hand
thread and will unscrew. There is a bearing
race behind it. The gear and reaction collar
assembly will then pull off. To disassemble
this sub-assembly, remove the snap-ring
from the inner end of the shaft.

16 When reassembling, give the worm
drive gear a liberal coat of moly-base grease
and make sure the sliding gear moves freely
when the assembly is complete.

17 To remove the starter drive assembly
on 1981 and later models, remove the two
mounting bolts from the drive end, along
with the washers, lock washers and O-rings.
18 The starter drive, idler gear and bearing
can be removed from the starter housing.
Check the condition of the O-ring in the
groove of the starter housing.

19 Clean the drive components and apply
high-temperature grease to them.
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15.1 Remove the screws securing the
switch to the handlebar

1970 through 1980

1 Disconnect the negative cable from the
battery, followed by the positive cable.
Remove the wires from the solenoid.

2 Connect solenoid terminals A and C to
a 12-volt battery; A to the positive terminal
and C to the negative terminal. Terminal A is
the upper large stud; terminal C is the lower
large stud. Attach a jumper wire to the posi-
tive terminal of the battery and touch the
other end of the jumper wire to terminal C of
the solenoid. The solenoid should make a
clicking sound. If a click or heavy spark at
the terminal doesn’t occur, the solenoid is
defective and must be replaced with a new
one.

1981 and later

3  Disconnect the wire from terminal C on
the solenoid.

4 Connect terminal 50 (on the solenoid) to
the positive terminal of a 12-voit battery.
Connect the negative terminal of the battery
to terminal C and to the body of the solenoid.
The starter gear should pull-in forcefully. If
not, the solenoid is defective and must be
replaced with a new one.

5  Disconnect the negative cable from ter-
minal C. The starter gear should remain in
the pulled-in position. If not, the solenoid is
defective and must be replaced with a new
one.

6  Connect terminals C and 50 to the posi-
tive terminal of the 12-volt battery. Ground
the negative terminal of the battery on the
solenoid body. Disconnect the test lead from
terminal 50. This should result in the starter
gear returning to its original position. If the
gear doesn’t return to its original position,
the solenoid is defective and must be
replaced with a new one.

16.1 Unscrew the knurled ring around the
ignition switch or release the switch from
the bracket (models through 1991)

7  Replacement of the solenoid on 1981
and later models requires disassembly of the
starter motor and should be left to a Harley-
Davidson dealer service department.

1 Generally speaking, the handlebar
switches give little trouble, but if necessary
they can be removed by separating the sec-
tions that form a split clamp around the han-
dlebars (see illustration).

2 To prevent the possibility of a short cir-
cuit, disconnect the battery before removing
the switches.

3  Most troubles are caused by dirty con-
tacts, which can be cleaned with an aerosol
contact cleaner specially formulated for this
purpose.

4  Repair of the switches is usually
impractical. In the event of damage or pro-
nounced wear of some internal part, the
switch should be replaced with a new one.

Warning: Disconnect the
battery negative cable before
working on the switch.

1 The main switch that controls both the
ignition system and the lights is attached to
the top engine mounting bracket on the left
side of the motorcycle. On models through
1991, the switch is attached to a plate by a
knuried ring. Once the ring is unscrewed, the
switch can be pressed through the plate and
removed from the rear after its wires have
been disconnected (see illustration).

2 On 1992 and later models unscrew the

16.2 Release the retaining ring (A) and
locknut (B) to free the switch
(1992 and later models)

retaining ring from the front of the switch and
remove the locknut from the stud on its
underside (see illustration). Lift the switch
assembly and its seal away from the engine
bracket and remove the switch cover. Dis-
connect the wires from the switch.

3  If the switch malfunctions, replace it
with a new one - repair isn’t possible. Note
that if the switch is replaced, the ignition key
will have to be replaced also.

4  The switch doesn’t normally require
attention and it should never be oiled. If the
switch is oiled, there’s a risk of oil reaching
the electrical contacts and acting as an insu-
lator.

1 The horn is equipped with an adjusting
screw on the back side so the volume can be

varied.

2  To adjust the tone or volume, turn the
screw 1/2 turn in either direction and check
the sound. If the sound is weaker or lost alto-
gether, turn the screw in the opposite direc-
tion. Continue adjusting until the desired
note and volume are achieved.

3  If the horn malfunctions and can’t be
restored by adjustment, install a new one.
Horn repair isn’t possible, because the
assembly is riveted together.

Rear brake light switch

1  The switch on drum brake models is
bolted to a small lug on the right side of the :
lower frame tube, close to the rear wheel.
The plunger-type switch is actuated by =
small right angle bracket that’s clamped
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18.4 Detach the switch (arrow) from the master cylinder and
disconnect its wires

the rear brake operating rod (see illustra-
tion).

2 To adjust the point at which the switch
operates and the brake light comes on, the
screw through the bracket should be loos-
ened and the bracket moved up-or-down the
rod, as required. Moving it to the rear of the
machine makes the light operate later, since
the switch is in the off position while the
plunger is depressed.

3  The brake light switch on rear disc
brake models is located on the left side of
the frame, just below the oil tank (see illus-
tration). The rear disc brake is self-compen-
sating so adjustment of the switch isn’t nec-
essary or possible.

Front brake light switch

4 Early models with front drum brakes
have the brake light switch incorporated in
the brake cable. Later disc brake models
have the brake light switch built into the
master cylinder (see illustration). Since the
disc brakes are self-compensating, the
switch doesn’t require adjustment.

18.1 Location of the brake light switch on
rear drum brake models

18.3 On rear disc brake models, the rear brake light switch is
-mounted below the oil tank

instrument bracket, then . ..

ing light panel and loosen the headlight
adjusting nut.

5 Remove the two bolts securing the
warning light panel and lift the panel off (see
illustration). Be careful - there are washers
between the panel and mounting bracket
Early models

1 Two separate warning lights are
mounted in a smali display panel, just above
the headlight. The left light is the generator
charging light and the right light is the oil
pressure warning light. Both lights should
illuminate as soon as the ignition switch is
turned on, but should go out soon after the
engine is started.

2 Access to the bulbs is from the back of
the panel, which the bulbs fit into.

3 Remove the upper two Allen-head bolts
securing the handlebar clamp (see illustra-
tion). Carefully loosen the lower two bolts
until the instrument bracket can be slid out
from under the clamp. Hold the handlebars
so they don't slip out of position while the
clamp is loose.

4 Pry the plug out of the top of the warn-

19.5 ... remove the bolts securing the
warning light panel
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19.11 Warning light pulls out of housing
on later models

which may be lost when the panel is
removed.

6  Unplug the defective light and install a
new bulb.

7  Place the panel in position with the
washers under it and install the bolts.

8  Slide the instrument mounting bracket
into place between the handlebar mounting
clamps. Insert the two upper mounting bolts
and begin to tighten them. Be sure the nuts
at the bottom of the upper yoke that the
bolts thread into are in position.

9 Place the handlebars at the desired
level and tighten the mounting bolts
securely.

Later models

10 Each warning light is a sealed assem-
bly; bulb replacement is not possible.

11 To remove a defective light, first remove
the headlamp reflector for access to the
warning light wiring connector. Disconnect
the wiring and any ground connections. Pry
the inner cover from the warning light display
and withdraw the defective light unit from the
housing or instrument bracket (see iliustra-
tion).

12 Installation is the reverse of the removal
procedure.

Speedometer and tachometer

illumination
13 Refer to Section for 20 details.

20 Instruments - removal,
“ stallationand
. replacement

Removal

1 A speedometer is standard equipment.
Some models are equipped with a tachome-
ter as well.

2 Ifthe gauge is equipped with a mechan-
ical drive cable, detach it from the front
wheel hub (speedometer) or timing cover
(tachometer) (see illustrations). Disconnect
the other end of the cable from the back of

20.2a Lower the front wheel and
disengage the speedometer drive
unit from the wheel hub

the gauge.

3  If the gauge is electronic, remove the
plate from the back of the gauge to expose
the electrical connector, then disconnect it.
4 If the gauge is mounted directly to the
top of the fork leg, unbolt from the top of the
fork leg and remove it (see illustration).

5 If the gauge is mounted in a bracket,
free the rear cushion and pull the gauge out
of the bracket. You can also unbolt the
bracket from the handiebar retainer (see
illustration 19.3).

Installation

6 Instailation is the reverse of the removal
Steps.

Bulb replacement

Note: Electronic instruments are illuminated
by light-emitting diodes which can’t be
replaced separately from the gauge.

7 Remove the gauge as described above.
8  Pull the bulb holders from the gauge.
Early models use bayonet-type bulbs which
are twisted counterclockwise to remove.
Later models use wedge-type bulbs which
are pulled directly out and pushed in.

Speed sensor replacement
(electronic speedometer)

9  The speed sensor used with electronic
speedometers is mounted in the crankcase
and picks up its signal from the fifth gear
mainshaft.

10 The manufacturer's recommended test
procedure includes substituting a known
good speed sensor. If you don’t have a
speed sensor you can borrow, diagnosis of
the speed sensor should be done by a dealer
service department or other qualified shop.
11 To remove the sensor, remove the seat
(see Chapter 7). Disconnect the sensor con-
nector and free the harness from any retain-
ers. Unbolt the sensor from the crankcase
(on the right side, below the starter) and take
it out.

12 Installation is the reverse of the removal
Steps.

20.2b Unscrew the tachometer cable
from the timing cover

20.4 The instruments are bolted to
the top of each fork leg on
some early models

1992 and later California
models

1 The solenoid is clamped to the rear of
the air cleaner baseplate and operates a but-
terfly valve located in the bottom of the air
cleaner housing. A mechanical linkage con-
nects the two components. If operating nor-
mally, it will shut the valve when the engine is
stopped (ignition switch in OFF position},
open it with the pull-in winding when the
starter circuit is operated, and keep it open
with its hold-in winding while the engine is
running.

2 To test the two windings, trace the
wiring up to the connector and separate it at
this point. Making the tests on the solenoid
side of the connector, use an ohmmeter to
measure the resistance between the puli-in
winding wires (black/red and gray/black on
early models; green and black on later mod-
els). A reading of 4 to 6 ohms should be




8e¢14 Electrical system

obtained. Take another reading between the
hold-in winding wires (white and black on
early models; white/black and black on later
models). A reading of 21 to 27 ohms shouid
be obtained.

3 If either resistance reading is widely dif-
ferent from that specified, the solenoid is
defective and must be replaced.

4 If the windings prove sound, yet the
butterfly valve still fails to operate normally,
make continuity checks along the supply and
ground circuits to isolate the problem - it will
most likely be due to a corroded connector
or broken wire.

| relay

_Unit-location

Models through 1990

1 The turn signal relay is in the headlamp
shell. Remove the headlamp sealed beam
unit as described in Section 7 for access. If a
problem occurs in the turn signal circuit
which cannot be traced to the bulbs, handle~
bar switches or associated wiring, the relay
must be replaced.

2 When installing a new relay, check that
it fits into its clip and will not contact the
headiamp unit.

1991 and later models

3  The self-canceling circuit comprises the
cancel relay (bolted to the rear of the ignition
module bracket), the reed switch in the
speedometer head and the handlebar
switches. The relay automatically cancels the
turn signals after receiving distance informa-
tion from the reed switch, or on manual con-
trol via either handlebar switch. An internal
circuit of the relay provides a hazard flasher
function.

4 Various tests can be made on the relay
if it is suspected of failure, but first check
that the fault is not due to a blown buib, poor
ground connection, corrosion or damaged
wiring - these are more likely than a failed
relay. )
5  If the fault only affects one side of the
system, check for battery voltage (12 volts
DC) at the harness side of the relay block
connector. Connect the positive voltmeter
probe to the white/brown terminal (right-

hand side) or white/violet terminal (feft-hand
side) and the negative probe to ground. With
the ignition switch ON, press the appropriate
turn signal switch. If battery voltage is shown
on the meter the switch is proved good and
the fault lies in the relay or lamp wiring.

6  If the complete system fails, including
the hazard function, check for battery voit-
age at the orange wire terminal of the con-
nector with the ignition switch ON. If battery
voltage is shown, the relay is defective,
although make sure that its ground wire is
sound. No battery voltage indicates a power
supply problem; refer to the wiring diagrams
at the end of this Chapter and work back
through the system to identify the cause.

7 If the turn signals work, but will not can-
cel, check the reed switch operation. Con-
nect an ohmmeter between the white/green
wire of the relay connector and ground. With
the front wheel raised, have someone spin it
while you observe the meter; it should vary
from zero to infinity if the reed switch is func-
tioning correctly.

1 If the oil pressure warning light fails to
operate properly, check the oil level and
make sure it is correct.

2 If the oil level is correct, disconnect the
wire from the oil pressure switch, which is
located on the right side of the crankcase

23.2 the early oil
pressure switch
(shown) is mounted in
the engine; on later
models, it’s in the oil
filter mount

(early models) or on the oil filter mount (later
models) (see illustration). Turn the ignition
switch ON and ground the end of the wire. If
the light comes on, the oil pressure switch is
defective and must be replaced with a new
one.

3  Iif the light does not come on, check the
oil pressure warning light LED or bulb, the
wiring between the oil pressure switch and
the light, and between the light and the fuse
(see the wiring diagrams at the end of this
manual).

4 To replace the switch, unscrew the
switch from its mount. Coat the threads of
the new switch with electrically conductive
sealant, then screw the unit into its hole and
tighten it securely.

5  Run the engine and check for leaks.

24 Wiring diagrams - genera

- information - :

Prior to troubleshooting a circuit, check
the fuse to make sure it's in good condition.
Make sure the battery is fully charged and
check the cable connections (Sections 4, 5
and 6).

When checking a circuit, make sure all
connectors are clean, with no broken or
loose terminals or wires. When unplugging a
connector, do not pull on the wires. Pull only
on the connector housings themselves.
Refer to the accompanying table for the wire
color codes.
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Wiring diagram - 1998 through 2003 (page 2 of 2)
12008 ignition circuit shown. See following diagram for ignition circuit on all except 1200S models.
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Wheelbase

Length




rers2 Reference

Wheelbase

1970 through 1978 ....... 58.5 inches (1485.9 mm)
1979 through 1981

XLH and XLCH......... 58.5 inches (1485.9 mm)

XLS e 59.6 inches (1513.84 mm)
1982

XLH e, 60 inches (1524 mm)

XLS. e, 60.75 inches (1543.05 mm)
1983

XLH and XLX............ 60 inches (1524 mm)

D (I T 60.75 inches (1543.05 mm)
1984 and 1985............. 60 inches (1524 mm)

1986 through 1989
883cc (except Hugger)

and 1200cc ......... 60 inches (1524 mm)
Hugger 883cc .......... 60.5 inches (1536.7 mm)
1990 e, Not available
1991
XLH 883, XLH 883 Deluxe,
XLH 1200 ............ 60.2 inches (1529.08 mm)
XLH 883 Hugger ...... 60.5 inches (1536.7 mm)
1992 through 1994
XLH 883.....ccceeueeee 60.2 inches (1529.08 mm)
XLH 883 Hugger, XLH 883 Deluxe,
XLH 1200............. 59.0 inches (1498.6 mm)
1995 through 1998
XLH 883 .......ccocenee. 60.2 inches (1529.08 mm)
XLH 883 Hugger, XLH 1200, XL1200C,
XL1200S.............. 59.0 inches (1498.6 mm)
1999 through 2001
XLH 883 and XLH 1200,
XL1200S............. 60.2 inches (1529.08 mm)
XLH 883 Hugger, XL 883C,
XL 1200C............ 59 inches (1498.6 mm)

2002 and later
XLH 883, XL 883C, XL 883R, XLH 1200,
XL 1200C ............ 60 inches (1524 mm)
XLH 883 Hugger ...... 59 inches (1498.6 mm)
XL 12008S.......c.cunu.... 60.2 inches (1529.08 mm)

Overall length

1970 through 1976 ....... 87.25 inches (2216.15 mm)
1977 and 1978.............. 87.75 inches (2946.4 mm)
1979 through 1981

XLH and XLCH......... 88 inches (2235.2 mm)

D (I T 89.6 inches (2275.84 mm)
1982

XLH e 60 inches (1524 mm)

) (I T 60.75 inches (1543.05 mm)
1983 through 1989 ....... 87.5 inches (2222.5 mm)
1990 i, Not available
1991 s 87.6 inches (2225.04 mm)
1992 through 1994

XLH 883......ccceeee 87.6 inches (2225.04 mm)

XLH 883 Hugger, XLH 883 Deiuxe,

XLH 1200 ............ 87.25 inches (2216.15 mm)
1995 through 1998
XLH 883 and
XLH 1200 ............ 87.6 inches (2225.04 mm)

XLH 883 Hugger, XL 1200C,

XL 1200S............. 87.25 inches (2216.15 mm)

1999 through 2001
XLH 883, XLH 1200,

XL 12008S............. 87.6 inches (2225.04 mm)
XLH 883 Hugger, XL 883C,
XL 1200C ......... ... 87.25inches (2216.15 mm)

2002 and later
XLH 883, XL 883R,

XLH 1200 ............ 88.1 inches (2237.74 mm)
XLH 883 Hugger ...... 88 inches (2235.2 mm)
XL 883C, XL 1200C . 89.0 inches (2260.6)

XL 12008..........c....... 88.5 inches (2159.4 mm)

Overall width
1970 through 1976

XLand XLH.............. 33 inches (838.2 mm)
XLCH....orciriviircrenne 32 inches (812.8 mm)
1977 and 1978.............. 35 inches (889 mm)




Reference reres

1979 through 1981

XLH and XLCH......... 33.8 inches
h, S T 29.2 inches
1982 through 1985 ....... 33 inches (838.2 mm)

1986 through 1989
883cc (except Hugger) and

1200CC ccoeermrannes 33 inches (838.2 mm)
Hugger 883cc .......... 32 inches
1990 s Not available
1991 through 1993
XLH 883 ... 32 inches (812.8 mm)
XLH 883 Hugger, XLH 883 Deluxe,
XLH 1200 ............ 33 inches (838.2 mm)
1994
XLH 883 ....ccevrncen 33 inches (838.2 mm)
XLH 883 Hugger, XLH 883 Deluxe,
XLH 1200 ............ 35 inches (889 mm)

1995 and 1996
XLH 883, XLH 1200 . 33 inches (838.2 mm)
XLH 883 Hugger, XL 1200C,

XL 12008S............. 35 inches (889 mm)
1997 and 1998
XLH 883 ... 33 inches (838.2 mm)
XLH 883 Hugger, XLH 883 Deluxe,
XLH 1200 ............ 35 inches (889 mm)
1999 through 2001
XLH 883....cooeeceee. 33 inches (838.2 mm)
XLH 883 Hugger, XL 883C, XLH 1200, XL 1200C,
XL 1200S......ccnee 35.0 inches

2002 and later
XLH 883, XL 883R,

XL 1200S............. 33 inches (838.2 mm)
XLH 883 Hugger, XL 883C, XLH 1200,
XL 1200C ...oconennee 35 inches (889 mm)

Overall height
1970 through 1976
XLand XLH.............. 40.5 inches (1028.7 mm)
XLCH...ooieiieeeeeeen 42 inches (1066.8 mm)

1977 and 1978.............. 48 inches (1219.2 mm)
1979 through 1981
XLH and XLCH......... 46.5 inches (1181.1 mm)
(I T 42.5 inches (1079.5 mm)
1982
p (I R 48.5 inches (1231.9 mm)
XLS...corveercesinrerennns 50.5 inches (1282.7 mm)
1983 through 1985
XLH e 48.5 inches (1231.9 mm)
XLS. . cirerrnseennanes 47.5 inches (1206.5 mm)
), 45 inches (1143 mm)

1986 through 1989
883cc Hugger, 1100cc,

1200CC .creanirnnne 49.75 inches (1263.65 mm)
883cc (except Hugger) 47.5 inches (1206.5 mm)
1990 v Not available
1991 through 1993
XLH 883.....cocovirenaae 47.5 inches (1206.5 mm)
XLH 883 Hugger, XLH 883 Deluxe,
XLH 1200 ............ 49.75 inches (1263.65 mm)
1994
XLH 883 and XLH 883
Deluxe .....coviruunes 47.5 inches (1206.5 mm)
XLH 883 Hugger,
XLH 1200 ......corun. 49.75 inches (1263.65 mm)
1995 through 1998
XLH 883 and -
XLH 1200 ............ 47.5 inches (1206.5 mm)
XLH 883 Hugger, XL1200C,
XL 12008S............. 49.75 inches (1263.65 mm)
1999 through 2001
XLH 883 .....ccovieeecnne 47.5 inches (1206.5 mm)
XLH 883 Hugger, XLH 883C, XLH 1200, XL 1200C,
XL 1200S.......c..... 49.75 inches (1263.65 mm)

2002 and later
XLH 883, XL 883R.... 47.5inches (1206.5 mm)
XLH 883 Hugger, XL 883C, XLH 1200,
XL 1200C ............ 49.75 inches (1263.65 mm)
XL 12008S......cccecvenes 49.5 inches (1257.3 mm)




reres Reference

Ground clearance
1970 and 1972

XL and XLH.............. 6.75 inches (171.45 mm)
XLCH. oo, 6.5 inches (165.1 mm)
1973 through 1977 ....... 7.25 inches (184.15 mm)

1979 through 1981
XLH and XLCH......... 6.9 inches (175.26 mm)
XLS.ovririee e 6.8 inches
1982
XLH i, 6.75 inches (171.45 mm)
XS e, 7.5 inches (184.15 mm)
1983 through 1985 ....... 6.75 inches (171.45 mm)

1986 through 1989
883cc (except Hugger), 1100cc,

1200cc ....cvenenen. 6.75 inches (171.45 mm)
883cc Hugger .......... 5.9 inches (149.86 mm)
1990, Not available
1991
XLH 883 .......ceceeeeeee. 6.75 inches (171.45 mm)
XLH 883 Hugger, XLH 883 Deluxe,
XLH 1200 ............ 5.9 inches (149.86 mm)
1992
XLH 883 .....cccvuven.n. 6.75 inches (171.45 mm)
XLH 883 Hugger, XLH 883 Deluxe,
XLH 1200 ............ 4.5 inches (114.3 mm)
1993 e 6.75 inches (171.45 mm)
1994
XLH 883....co v 6.75 inches (171.45 mm)
XLH 883 Hugger, XLH 883 Deluxe,
XLH 1200 ............ 4.5 inches (114.3 mm)

1995 and 1996
XLH 883, XLH 1200,
XL 1200S............. 6.7 inches (170.18 mm)
XLH 883 Hugger,
XL 1200C4.5 inches (114.3 mm)
1997 and 1998
XLH 883, XLH 1200, XL 1200C,
XL 12008S............. 6.7 inches (170.18 mm)
XLH 883 Hugger ...... 4.5 inches (114.3 mm)

1999 through 2001
XLH 883, XL 883C, XLH 1200, XL 1200C,
XL 1200S............. 6.7 inches (170.18 mm)
XLH 883 Hugger ...... 4.5 inches (114.3 mm)
2002 and later
XLH 883, XL 883R, XLH 1200,

XL1200S.............. 6.7 inches (170.18 mm)
XL 883C
2002 .....ccoveeereane 6.7 inches (170.18 mm)
2008 ....cccoeirrenennn 4.7 inches (119.38 m)
XLH 883 Hugger,
XL 1200C ............ 4.7 inches (119.38 m)
Weight (shipped from factory)
1970 through 1978 ....... Not specified
1979 through 1981
D (o L 522 Ibs (237 kg)
XLCH.conriircieeiineens 513 Ibs (233.9 kg)
D 527 lbs (239.26 kg)
1982
XLH e 512 Ibs (232.49 kg)
D (I T 525 Ibs (238.35 kg)
1983
XLH e 512 Ibs (232.49 kg)
XLS. e 523 Ibs (237.44 kg)
b (D, GO 492 Ibs (223.37 kg)
Early 1984
XLH e 489 Ibs (222.00 kg)
XS iiicrireeeeeereens 491 Ibs (222.91 kg)
D4 G 481 Ibs (218.37 kg)

D (I I 476 Ibs (216.1 kg)

D (s 491 Ibs (222.91 kg)

D (1D GO 468 Ibs (212.47 kg)
1986 through 1989

883CC .cvvireerirerreraneen, 463 Ibs (210.2 kg)

1100cc and 1200cc. 457 Ibs (207.48 kg)
1990 .o Not available




Reference reres

1991 and 1992
XLH 883,
XLH 883 Hugger..
XLH 883 Deluxe .......
XLH 1200.....corcemnnene
1993
XLH 883, XLH 883
Hugger .......cc......
XLH 883 Deluxe,
XLH 1200 ............
1994
XLH 883....ccceeeeenee
XLH 883 Hugger ......
XLH 883 Deluxe .......
XLH 1200 ....covcemcncnne
1995 and 1996
XLH 883 ...
XLH 883 Hugger ......
XLH 1200 .....covueinene
XL 1200C ....ccoeenans
XL 1200S.....ccccccereenee
1997 and 1998
XLH 883 ...c.coecrernn.
XLH 883 Hugger ......
XLH 1200....ccoeveeunene
XL 1200C ....ocoeeenene
XL 1200S.....ccceeereenne
1999 through 2001
XLH 883 ....ccovrernnne
XLH 883 Hugger ......
XL 8883C.....coeeeuunne
XLH 1200 ...ccoiecenns
XL 1200C

472 Ibs (214.29 kg)
484 Ibs (219.74 kg)
470 lbs (213.38 kg)

488 Ibs (221.55 kg)
485 Ibs (220.19 kg)
490 Ibs (222.46 kg)
483 Ibs (219.28 kg)
497 Ibs (225.64 kg)

488 Ibs (221.55 kg)
485 Ibs (220.19 kg)
494 Ibs (224.28 kg)
483 Ibs (219.28 kg)
497 Ibs (225.64 kg)

221.55 kg)
220.19 kg)
222.00 kg)
224.28 kg)

488 Ibs
485 Ibs
489 lbs
494 Ibs

483 Ibs (219.28 kg)
491 Ibs (222.91 kg)
497 Ibs (225.64 kg)

2002 and later
XLH 883

XLH 883 Hugger ......
XL 883C ..coevviurcenans
XL 883R ...coenreecneennne
XLH 1200 and

XL 1200C ............

XL 1200S......cocurmeenee

Horsepower
1970 and 1971 ..ccovuvneen.
1972 through 1977 ........

1978

1979 through 1985 .......
1986 through 1989

1990

1200 CC eovvececrrrrennns
1993 through 1997

1200 CC vennerrreecrccenns
1998 through 2002

1200 cc

488 Ibs (221.55 kg)
489 Ibs (222.00 kg)
486 Ibs (220.64 kg)
489 Ibs (222.0 kg)

503 Ibs (228.36 kg)

491 Ibs (222.91 kg)
501 Ibs (227.45 kg)

58 hp (43.25 kw) at 6800 rpm
61 hp (45.48 kw) at 6200 rpm
59.5 hp (44.37 kw)

at 6400 rpm

Not specified

52 hp (38.78 kw) at 6000 rpm
62 hp (46.23 kw) at 6000 rom
68 hp (50.71 kw) at 6000 rpm
Not available

55 hp {41.01 kw) at 6000 rpm
64 hp (47.72 kw) at 5200 rpm

55 hp (41.01 kw) at 6000 rpm
65 hp (48.47 kw) at 5200 rpm

57 hp (41.54 kw) at 6000 rpm
66 hp (49.22 kw) at 5200 rpm

69 hp (51.45 kw) at 5500 rpm
Not specified
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Buying tools

A good set of tools is a fundamental re-
quirement for servicing and repairing a
motorcycle. Although there will be an initial
expense in building up enough tools for
servicing, this will soon be offset by the savings
made by doing the job yourself. As experience
and confidence grow, additional tools can be
added to enable the repair and overhaul of the
motorcycle. Many of the special tools are
expensive and not often used so it may be
preferable to rent them, or for a group of friends
or motorcycle club to join in the purchase.

As arule, it is better to buy more expensive,
good quality tools. Cheaper tools are likely to
wear out faster and need to be replaced more
often, nullifying the original savings.

Warning: To avoid the risk of a
A poor quality tool breaking in use,
causing injury or damage to the
component being worked on,
always aim to purchase tools which meet
the relevant national safety standards.

The following lists of tools do not represent
the manufacturer’s service tools, but serve as
a guide to help the owner decide which tools
are needed for this level of work. In addition,
items such as an electric drill, hacksaw, files,
soldering iron and a workbench equipped
with a vise, may be needed. Although not
classed as tools, a selection of bolts, screws,
nuts, washers and pieces of tubing always
come in useful.

Maintenance and minor repair tools

For more information about tools, refer to
the Haynes Motorcycle Workshop Practice
Techbook (Bk. No. 3470).

Manufacturer’s service tools

Inevitably certain tasks require the use of a
service tool. Where possible an alternative
tool or method of approach is recommended,
but sometimes there is no option if personal
injury or damage to the component is to be
avoided. Where required, service tools are
referred to in the relevant procedure.

Service tools can be purchased from JIMS
Tools (www.JIMUSA.com) or Motion Pro
(www.MotionPro.com). Some of the com-
monly-used tools, such as rotor pullers, are
available in aftermarket form from mail-order
motorcycle tool and accessory suppliers.

6

11

Set of flat-bladed 6 Setof Torx keys or bits 11 Cable oiler clamp 16 Calibrated syringe, 21 Straight-edge and
screwdrivers 7 Pliers, cutters and 12 Feeler gauges measuring cup and steel ruler

Set of Phillips head self-locking grips 13 Spark plug gap funnel 22 Continuity tester
screwdrivers (vise grips) measuring tool 17 Oil fitter adapters 23 Battery charger
Combination open-end 8 Adjustable wrenches 14 Spark plug wrench or 18 Oil drainer can or 24 Hydrometer (for battery
and box wrenches 9 C-spanners deep plug sockets tray specific gravity check)
Socket set (3/8 inch 10 Tread depth gauge and 15 Wire brush and 19 Pump type oil can 25 Anti-freeze tester (for
or 1/2 inch drive) tire pressure gauge emery paper 20 Grease gun liquid-cooled engines)

Set of Allen keys or bits
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Repair and overhaul tools

1 Torque wrench 4 Vernier caliper 7 Selection of pullers 11 Multimeter (meastres 14 Clutch holding tool
(small and mid-ranges) 5 Snap-ring pliers (internal 8 Breaker bars amps, volts and ohms) 15 One-man brake/clutch
2 Conventional, plastic or and external, or 9 Chain breaking/ 12 Stroboscope (for bleeder kit
soft-faced hammers combination) riveting tool set dynamic timing checks)
3 Impact driver set 6 Set of cold chisels 10 Wire stripper and 13 Hose clamp
and punches crimper tool (wingnut type shown)

Special tools

Plarmeage
T ——

1 Micrometers 4 Cylinder 7 Plastigage kit 10 Piston ring removal and 13 Stud extractor

(external type) compression gauge 8 Valve spring compressor installation tool 14 Screw extractor set
2 Telescoping gauges 5 Vacuum gauges (left) or (4-stroke engines) 11 Piston ring clamp 15 Bearing driver set
3 Dial gauge manometer (right) 9 Piston pin drawboit tool 12 Cylinder bore hone

6 Oil pressure gauge (stone type shown)
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The workbench

® Work is made much easier by raising the
bike up on a ramp - components are much
more accessible if raised to waist level. The
hydraulic or pneumatic types seen in the
dealer’s workshop are a sound investment if
you undertake a lot of repairs or overhauls
(see illustration 1.1).

1.1 Hydraulic motorcycie ramp

@ If raised off ground level, the bike must be
supported on the ramp to avoid it falling. Most
ramps incorporate a front wheel locating
clamp which can be adjusted to suit different
diameter wheels. When tightening the clamp,
take care not to mark the wheel rim or
damage the tire - use wood blocks on each
side to prevent this.

@ Secure the bike to the ramp using tie-
downs (see illustration 1.2). If the bike has
only a sidestand, and hence leans at a
dangerous. angle when raised, support the
bike on an auxiliary stand.

1.2 Tie-downs are used around the
passenger footrests to secure the bike

@ Auxiliary (paddock) stands are widely
available from mail order companies or
motorcycle dealers and attach either to the
wheel axie or swingarm pivot (see fllustration
1.3). If the motorcycle has a centerstand, you
can support it under the crankcase to prevent
it toppling while either wheel is removed (see
illustration 1.4).

1.3 This auxiliary stand attaches to the
swingarm pivot

1.4 Always use a block of wood between
the engine and jack head when supporting
the engine in this way

Fumes and fire

@ Refer to the Safety first! page at the
beginning of the manual for full details. Make
sure your workshop is equipped with a fire
extinguisher suitable for fuel-related fires
(Class B fire - flammable liquids) - it is not
sufficient to have a water-filled extinguisher.
® Always ensure adequate ventilation is
available. Unless an exhaust gas extraction
system is available for use, ensure that the
engine is run outside of the workshop.

® If working on the fuel system, make sure
the workshop is ventilated to avoid a build-up
of fumes. This applies equally to fume build-
up when charging a battery. Do not smoke or
allow anyone else to smoke in the workshop.

Fiuids

® |f you need to drain fuel from the tank,
store it in an approved container marked as
suitable for the storage of gasocline (see
illustration 1.5). Do not store fuel in glass jars
or bottles.

1.5 Use an approved can only for
storing gasoline

® Use proprietary engine degreasers or
solvents which have a high flash-point, such
as kerosene, for cleaning off oil, grease and
dirt - never use gasoline for cieaning. Wear
rubber gloves when handling solvent and
engine degreaser. The fumes from certain
solvents can be dangerous - always work in a
well-ventilated area.

Dust, eye and hand protection

® Protect your lungs from inhalation of
dust particles by wearing a filtering mask
over the nose and mouth. Many frictional
materials still contain asbestos which is
dangerous to your heaith. Protect your eyes
from spouts of liquid and sprung
components by wearing a pair of protective
goggles (see illustration 1.6).

1.6 A fire extinguisher, goggles, mask
and protective gloves should be at hand
in the workshop

® Protect your hands from contact with
solvents, fuel and oils by wearing rubber
gloves. Alternatively apply a barrier cream to
your hands before starting work. If handling
hot components or fluids, wear suitable
gloves to protect your hands from scalding
and burns.

What to do with oid fiuids

@ Old cleaning solvent, fuel, coolant and oils
should not be poured down domestic drains
or.onto the ground. Package the fiuid up in old
oil containers, label it accordingly, and take it
to a garage or disposal facility. Contact your
local disposal company for location of such
sites.

Note: It is illegal to dump oil:
down the drain. Check with
your local auto parts store,
disposal facility or
environmental agency to see if
they accept the oil for recycling.



Tools and Workshop Tips reres

Fastener types and applications

Bolts and screws

® Fastener head types are either of
hexagonal, Torx or splined design, with
internal and external versions of each type
(see illustrations 2.1 and 2.2); splined head
fasteners are not in common use on

motorcycles. The conventional slotted or
Phillips head design is used for certain
screws. Bolt or screw length is always
measured from the underside of the head to
the end of the item (see illustration 2.11).

2.1 Internal hexagon/Allen (A), Torx (B)
and splined (C) fasteners, with
corresponding bits

2.2 External Torx (A), splined (B)
and hexagon (C) fasteners, with
corresponding sockets

® Certain fasteners on the motorcycle have
a tensile marking on their heads, the higher
the marking the stronger the fastener. High
tensile fasteners generally carry a 10 or higher
marking. Never replace a high tensile fastener
with one of a lower tensile strength.

Washers (see illustration 2.3)

® Plain washers are used between a fastener
head and a component to prevent damage to
the component or to spread the load when
torque is applied. Plain washers can also be
used as spacers or shims in certain
assemblies. Copper or aluminum plain
washers are often used as sealing washers on
drain plugs.

Jo

2.3 Plain washer (A), penny washer (B),
spring washer (C) and serrated washer (D)

® The split-ring spring washer works by
applying axial tension between the fastener
head and component. If flattened, it is
fatigued and must be replaced. If a plain (flat)
washer is used on the fastener, position the
spring washer between the fastener and the
plain washer.

® Serrated star type washers dig into the
fastener and component faces, preventing
loosening. They are often used on electrical
ground connections to the frame.

® Cone type washers (sometimes called
Belleville) are conical and when tightened
apply axial tension between the fastener head
and component. They must be installed with
the dished side against the component and
often carry an OUTSIDE marking on their
outer face. If flattened, they are fatigued and
must be replaced.

® Tab washers are used to lock plain nuts or
bolts on a shaft. A portion of the tab washer is
bent up hard against one fiat of the nut or bolt
to prevent it loosening. Due to the tab washer
being deformed in use, a new tab washer
should be used every time it is removed.

® Wave washers are used to take up
endfloat on a shaft. They provide light
springing and prevent excessive side-to-side
play of a component. Can be found on rocker
arm shafts.

Nuts and cotter pins

® Conventional plain nuts are usually six-
sided (see illustration 2.4). They are sized by
thread diameter and pitch. High tensile nuts
carry a number on one end to denote their
tensile strength.

2.4 Plain nut (A), shouldered locknut (B),
nylon insert nut (C) and castellated nut (D)

® Self-locking nuts either have a nylon
insert, two spring metal tabs, or a shoulder
which is staked into a groove in the shaft -
their advantage over conventional plain nuts
is a resistance to loosening due to vibration.
The nylon insert type can be used a number of
times, but must be replaced when the friction
of the nylon insert is reduced, i.e. when the
nut spins freely on the shaft. The spring tab
type can be reused unless the tabs are
damaged. The shouldered type must be
replaced every time it is removed.

@ Cotter pins are used to lock a castellated nut
to a shaft or to prevent loosening of a plain nut.
Common applications are wheel axles and brake
torque arms. Because the cotter pin arms are
deformed to lock around the nut a new cotter pin
must aiways be used on instaliation - always use
the correct size cotter pin which will fit snugly in
the shaft hole. Make sure the cotter pin arms are
correctly located around the nut (see

fllustrations 2.5 and 2.6).

2.5 Bend cotter pin arms as shown
(arrows) to secure a castellated nut

2.6 Bend cotter pin arms as shown to
secure a plain nut

Caution: If the castellated nut slots do

not align with the shaft hole aiter
tightening to the torque setting, tighten
the nut until the next slot aligns with the
hole - never Joosen the nut to align ils
slot. o , o

® R-pins {shaped like the letter R), or slip
pins as they are sometimes called, are sprung
and can be reused if they are otherwise in
good condition. Always install R-pins with
their closed end facing forwards (see
illustration 2.7).
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2.7 Correct fitting of R-pin.
Arrow indicates forward direction

Snap-rings (see illustration 2.8)

® Snap-rings are used to retain components
on a shaft or in a housing and have
corresponding external or internal ears to
permit removal. Parallel-sided (machined)
snap-rings can be installed either way round
in their groove, whereas stamped snap-rings
(which have a chamfered edge on one face)
must be installed with the chamfer facing
away from the direction of thrust load (see
illustration 2.9).

2.8 External stamped snap-ring (A),

internal stamped snap-ring (B), machined
snap-ring (C) and wire snap-ring (D)

@ Always use snap-ring pliers to remove
and install snap-rings; expand or compress
them just enough to remove them. After
installation, rotate the snap-ring in its groove
to ensure it is securely seated. If instaliing a
snap-ring on a splined shaft, always align its
opening with a shaft channel to ensure the
snap-ring ends are well supported and
unlikely to catch (see iflustration 2.10).

THRUST LOAD
__>

THRUST WASHER

0B50H V\

SHARP EDGE

CHAMFERED EDGE
2.9 Correct fitting of a stamped snap-ring

2.10 Align snap-ring opening
with shaft channel
® Snap-rings can wear due to the thrust of

components and become loose in their
grooves, with the subsequent danger of

becoming dislodged in operation. For this’

reason, replacement is advised every time a
snap-ring is disturbed.

® Wire snap-rings are commonly used as
piston pin retaining clips. If a removal tang is
provided, long-nosed pliers can be used to
dislodge them, otherwise careful use of a
small flat-bladed screwdriver is necessary.
Wire snap-rings should be replaced every
time they are disturbed.

Thread diameter and pitch

® Diameter of a male thread (screw, bolt or
stud) is the outside diameter of the threaded
portion (see illustration 2.11). Most motor-
cycle manufacturers use the ISO (International
Standards Organization) metric system
expressed in millimeters. For example, M6
refers to a 6 mm diameter thread. Sizing is the
same for nuts, except that the thread diameter
is measured across the valleys of the nut.

@ Pitch is the distance between the peaks of
the thread (see illustration 2.11). It is
expressed in millimeters, thus a common bolt
size may be expressed as 6.0 x 1.0 mm (6 mm
thread diameter and 1 mm pitch). Generally
pitch increases in proportion to thread
diameter, aithough there are always exceptions.
® Thread diameter and pitch are related for
conventional fastener applications and the
accompanying table can be used as a guide.
Additionally, the AF (Across Flats), wrench or
socket size dimension of the bolt or nut (see
illustration 2.11) is linked to thread and pitch
specification. Thread pitch can be measured
with a thread gauge (see illustration 2.12).

2.11 Fastener length (L), thread diameter
(D), thread pitch (P) and head size (AF)

2.12 Using a thread gauge
to measure pitch

AF size. Thread diameter x pitch (mm)
8 mm M5 x 0.8

8 mm M6x 1.0

10mm  M6x1.0

12mm M8x1.25

14mm M10x1.25

17.mm .- M12 x1.25

® The threads of most fasteners are of the
right-hand type, i.e. they are turned clockwise
to tighten and counterclockwise to loosen.
The reverse situation applies to left-hand
thread fasteners, which are turned counter-
clockwise to tighten and clockwise to loosen.
Left-hand threads are used where rotation of
a component might loosen a conventional
right-hand thread fastener.

Seized fasteners

® Corrosion of external fasteners due to
water or reaction between two dissimilar
metals can occur over a period of time. It will
build up sooner in wet conditions or in
countries where salt is used on the roads
during the winter. If a fastener is severely
corroded it is likely that normal methods of
removal will fail and result in its head being
ruined. When you attempt removal, the
fastener thread should be heard to crack free
and unscrew easily - if it doesn’t, stop there
before damaging something.

@® A smart tap on the head of the fastener
will often succeed in breaking free corrosion
which has occurred in the threads (see
illustration 2.13).

® An aerosol penetrating fluid (such as
WD-40) applied the night beforehand may work
its way down into the thread and ease removal.
Depending on the focation, you may be able to
make up a modeling-clay well around the
fastener head and fill it with penetrating fluid.

2.13 A sharp tap on the head of a fastener
will often break free a corroded thread
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@® If you are working on an engine internal
component, corrosion will most likely not be a
problem due to the well Ilubricated
environment. However, components can be
very tight and an impact driver is a useful tool
in freeing them (see illustration 2.14).

2.14 Using an impact driver
to free a fastener

® Where corrosion has occurred between
dissimilar metals (e.g. steel and aluminum
alloy), the application of heat to the fastener
head will create a disproportionate expansion
rate between the two metals and break the
seizure caused by the corrosion. Whether
heat can be applied depends on the location
of the fastener - any surrounding components
likely to be damaged must first be removed
(see illustration 2.15). Heat can be applied
using a paint stripper heat gun or clothes iron,
or by immersing the component in boiling
water - wear protective gloves to prevent
scalding or burns to the hands.

2.15 Using heat to free a seized fastener

@® As a last resort, it is possible to use a
hammer and cold chise!l to work the fastener
head unscrewed (see illustration 2.16). This
will damage the fastener, but more
importantly extreme care must be taken not to
damage the surrounding component.

Caution: Remember that the component
‘being secured is generally of more value
than the bolt, nut or screw - when the
fastener is freed, do not unscrew it with

force, instead work the fastener back
and forth when resistance is felt to
prevent thread damage. ‘

2.16 Using a hammer and chisel
to free a seized fastener

Broken fasteners
and damaged heads

@ If the shank of a broken bolt or screw is
accessible you can grip it with self-locking
grips. The knurled wheel type stud extractor
tool or self-gripping stud puller tool is
particularly useful for removing the long studs
which screw into the cylinder mouth surface
of the crankcase or bolts and screws from
which the head has broken off (see
illustration 2.17). Studs can also be removed
by locking two nuts together on the threaded
end of the stud and using a wrench on the
lower nut (see illustration 2,18).

a broken crankcase stud

2.18 Two nuts can be locked together to
unscrew a stud from a component

@® A bolt or screw which has broken off
below or level with the casing must be
extracted using a screw extractor set.
Centerpunch the fastener to centralize the drill
bit, then drill a hole in the fastener (see
illustration 2.19). Select a drill bit which is
approximately half to three-quarters the

2.17 Using a stud extractor tool to remove

2.19 When using a screw extractor,
first drill a hole in the fastener. ..

diameter of the fastener and drill to a depth
which will accommodate the extractor. Use
the largest size extractor possible, but avoid
leaving too small a wall thickness otherwise
the extractor will merely force the fastener
walls outwards wedging it in the casing
thread.

@ |If a spiral type extractor is used, thread it
counterclockwise into the fastener. As it is
screwed in, it will grip the fastener and unscrew
it from the casing (see illustration 2.20).

then thread the extractor
counterclockwise into the fastener

@ If a taper type extractor is used, tap it into
the fastener so that it is firmly wedged in
place. Unscrew the extractor (counter-
clockwise) to draw the fastener out.

A

@ Alternatively, the broken bolt/screw can
be drilled out and the hole retapped for an
oversize bolt/screw or a diamond-section
thread insert. It is essential that the drilling is
carried out squarely and to the correct depth,
otherwise the casing may be ruined - if in
doubt, entrust the work to a machine shop.

@® Bolts and nuts with rounded corners cause
the correct size wrench or socket to slip when
force is applied. Of the types of wrench/socket
available always use a six-point type rather
than an eight or twelve-point type - better grip

Warning: Stud extractors are
very hard and may break off in
the fastener if care is not taken
- ask a machine shop about
spark erosion if this happens.
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2.21 Comparison of surface drive box
wrench (left) with 12-point type (right)

is obtained. Surface drive wrenches grip the
middle of the hex flats, rather than the corners,
and are thus good in cases of damaged heads
(see illustration 2,21).

@® Slotted-head or Phillips-head screws are
often damaged by the use of the wrong size
screwdriver. Allen-head and Torx-head
screws are much less likely to sustain
damage. If enough of the screw head is
exposed you can use a hacksaw to cut a slot
in its head and then use a conventional flat-
bladed screwdriver to remove it. Alternatively
use a hammer and cold chisel to tap the head
of the fastener around to loosen it. Always
replace damaged fasteners with new ones,
preferably Torx or Allen-head type.

A dab of valve grinding compound
between: the screw head and screw-
driver tip will often give a good grip.

Thread repair
@ Threads (particularly those in aluminum

alloy components) can be damaged by

overtightening, being assembled with dirt in
the threads, or from a component working
loose and vibrating. Eventually the thread will
fait completely, and it will be impossible to
tighten the fastener.

® |If a thread is damaged or clogged with oid

locking compound it can be renovated with a
repair tool {thread chaser) (see

thread
illustrations 2.22 and 2.23); special thread

2.26 To install a thread insert, first drill out
2.23 A thread repair tool being used to the original thread . . .

correct an external thread

chasers are available for spark plug hole
threads. The tool will not cut a new thread, but
clean and true the original thread. Make sure
that you use the correct diameter and pitch
tool. Similarly, external threads can be
cleaned up with a die or a thread restorer file
(see illustration 2.24).

tap a new thread. ..

2.28 ... fitinsert on the installing tool . . .

® |t is possible to drill out the old thread and
retap the component to the next thread size.
This will work where there is enough
surrounding material and a new bolt or screw
can be obtained. Sometimes, however, this is
not possibie - such as where the bolt/screw
passes through another component which
must aiso be suitably modified, also in cases
where a spark piug or oil drain plug cannot be
obtained in a larger diameter thread size.

@ The diamond-section thread insert (often
known by its popular trade name of Heli-Coil) is
a simple and effective method of replacing the
thread and retaining the original size. A kit can
be purchased which contains the tap, insert
and installing tool (see illusiration 2.25). Drill
out the damaged thread with the size drill
specified (see illustration 2.26). Carefuily retap
the thread (see illustration 2.27). Install the

w2.30 . . . break off the tang when complete

insert on the installing tool and thread it siowly
into place using a light downward pressure
(see illustrations 2.28 and 2.29). When
positioned between a 1/4 and 1/2 turn below
the surface withdraw the installing tool and use
the break-off tool to press down on the tang,
breaking it off (see illustration 2.30).

@ There are epoxy thread repair kits on the
market which can rebuild stripped internal

2.22 A thread repair tool being used to
correct an internal thread

threads, although this repair should not be
used on high load-bearing components.

2.25 Obtain a thread insert kit to suit the
thread diameter and pitch required
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Thread iocking
and sealing compounds

® |ocking compounds are used in locations
where the fastener is prone to loosening due
to vibration or on important safety-related
items which might cause loss of control of the
motorcycle if they fail. It is also used where
important fasteners cannot be secured by
other means such as lockwashers or cotter
pins.

® Before applying locking compound, make
sure that the threads (internal and external) are
clean and dry with all old compound removed.
Select a compound to suit the component
being secured - a non-permanent general
locking and sealing type is suitable for most
applications, but a high strength type is needed
for permanent fixing of studs in castings. Apply
a drop or two of the compound to the first few
threads of the fastener, then thread it into place
and tighten to the specified torque. Do not
apply excessive thread locking compound
otherwise the thread may be damaged on
subsequent removal.

® Certain fasteners are impregnated with a
dry film type coating of locking compound on
their threads. Always replace this type of
fastener if disturbed.

® Anti-seize compounds, such as copper-
based greases, can be applied to protect
threads from seizure due to extreme heat and
corrosion. A common instance is spark piug
threads and exhaust system fasteners.

Feeler gauges

® Feeler gauges (or blades) are used for
measuring small gaps and clearances (see
illustration 3.1). They can also be used to
measure endfloat (sideplay) of a-component
on a shaft where access is not possible with a
dial gauge.

® Feeler gauge sets should be treated with
care and not bent or damaged. They are
etched with their size on one face. Keep them
clean and very lightly oiled to prevent
corrosion build-up.

3.1 Feeler gauges are used for measuring
small gaps and clearances - thickness is
marked on one face of gauge

® When measuring a clearance, select a
gauge which is a light sliding fit between the two
components. You may need to use two gauges
together to measure the clearance accurately.

Micrometers

® A micrometer is a precision tool capable
of measuring to 0.01 or 0.001 of a millimeter.
It should always be stored in its case and not
in the general toolbox. it must be kept clean
and never dropped, otherwise its frame or
measuring anvils could be distorted resulting
in inaccurate readings.

® External micrometers are used for measur-
ing outside diameters of components and have
many more applications than internal micro-
meters. Micrometers are available in different
size ranges, typically 0 to 256 mm, 25 to
50 mm, and upwards in 25 mm steps; some
large micrometers have interchangeable anvils
to allow a range of measurements to be taken.
Generally the largest precision measurement
you are likely to take on a motorcycle is the
piston diameter.

® Internal micrometers (or bore micrometers)
are used for measuring inside diameters, such
as valve guides and cylinder bores.
Telescoping gauges and small hole gauges are
used in conjunction with an external micro-
meter, whereas the more expensive internal
micrometers have their own measuring device.

External micrometer

Note: The conventional analogue type
instrument is described. Although much easier
to read, digital micrometers are considerably
more expensive.

® Always check the calibration of the
micrometer before use. With the anvils closed
(0 to 25 mm type) or set over a test gauge (for

3.2 Check micrometer calibration
before use

the larger types) the scale should read zero
(see illustration 3.2); make sure that the anvils
(and test piece) are clean first. Any discrepancy
can be adjusted by referring to the instructions
supplied with the tool. Remember that the
micrometer is a precision measuring tool -
don’t force the anvils closed, use the ratchet (4)
on the end of the micrometer to close it. In this
way, a measured force is always applied.

® To use, first make sure that the item being
measured is clean. Place the anvil of the
micrometer (1) against the item and use the
thimble (2) to bring the spindle (3) lightly into
contact with the other side of the item (see
illustration 3.3). Don’t tighten the thimble
down because this will damage the micrometer
- instead use the ratchet (4) on the end of the
micrometer. The ratchet mechanism applies a
measured force preventing damage to the
instrument.

® The micrometer is read by referring to the
linear scale on the sleeve and the annular scale
on the thimble. Read off the sleeve first to
obtain the base measurement, then add the
fine measurement from the thimble to obtain
the overall reading. The linear scale on the
sleeve represents the measuring range of the
micrometer (eg 0 to 25 mm). The annular scale

3.3 Micrometer component parts

1 Anvil
2 Thimble

3 Spindle
4 Ratchet

5 Frame
6 Locking lever
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on the thimble will be in graduations of 0.01
mm (or as marked on the frame) - one full
revolution of the thimble will move 0.5 mm on
the linear scale. Take the reading where the
datum line on the sleeve intersects the
thimble’s scale. Always position the eye
directly above the scale otherwise an
inaccurate reading will result.

In the example shown the item measures
2.95 mm (see illustration 3.4):

Linear scale 2.00. mm
Linear scale 0.50 mm
Annular scale 0.45 mm
Total figure 2.95 mm

0.500

3.5 Micrometer reading of 46.99 mm on
linear and annular scales. . .

0.45

2.00

3.4 Micrometer reading of 2.95 mm

Most micrometers have a locking lever (6) on
the frame to hold the setting in place, allowing
the item to be removed from the micrometer.
@® Some micrometers have a vernier scale
on their sleeve, providing an even finer
measurement to be taken, in 0.001
increments of a millimeter. Take the sleeve
and thimble measurement as described
above, then check which graduation on the
vernier scale aligns with that of the annular
scale on the thimble Note: The eye must be
perpendicular to the scale when taking the
vernier reading - if necessary rotate the body
of the micrometer to ensure this. Multiply the
vernier scale figure by 0.001 and add it to the
base and fine measurement figures.

In the example shown the item measures
46.994 mm (see illustrations 3.5 and 3.6):

Linear scale (base) 46.000' mm
Linear scale (base) 00.500 mm
Annular scale (fine) 00.490 mm
Vernier:scale 00.004 mm
Total figure 46.994 mm

Internal micrometer

@® Internal micrometers are available for
measuring bore diameters, but are expensive
and unlikely to be availabie for home use. It is
suggested that a set of telescoping gauges and
small hole gauges, both of which must be used
with an external micrometer, will suffice for
taking internal measurements on a motorcycle.
® Telescoping gauges can be used to

3.6 ...and 0.004 mm on vernier scale

measure internal diameters of components.
Select a gauge with the correct size range,
make sure its ends are clean and insert it into
the bore. Expand the gauge, then lock its
position and withdraw it from the bore (see
illustration 3.7). Measure across the gauge
ends with a micrometer (see illustration 3.8).
@® Very small diameter bores (such as valve
guides) are measured with a small hole gauge.
Once adjusted to a slip-fit inside the
component, its position is locked and the
gauge withdrawn for measurement with a
micrometer (see illustrations 3.9 and 3.10).

Vernier caliper

Note: The conventional linear and dial gauge
type instruments are described. Digital types
are easier to read, but are far more expensive.
@ The vernier caliper does not provide the
precision of a micrometer, but is versatile in
being able to measure internal and external
diameters. Some types also incorporate a
depth gauge. It is ideal for measuring clutch
plate friction material and spring free iengths.
@® To use the conventional linear scale
vernier, loosen off the vernier clamp screws
(1) and set its jaws over (2), or inside (3), the
item to be measured (see illustration 3.11).
Slide the jaw into contact, using the thumb-
wheel (4) for fine movement of the sliding
scale (5) then tighten the clamp screws (1).
Read off the main scale (6) where the zero on
the sliding scale (5) intersects it, taking the
whole number to the left of the zero; this
provides the base measurement. View along
the sliding scale and select the division which

3.7 Expand the telescoping gauge
in the bore, lock its position ...

3.8 ...then measure the gauge
with a micrometer

3.9 Expand the small hole gauge
in the bore, lock its position. . .

3.10 ... then measure the gauge
with a micrometer

lines up exactly with any of the divisions on
the main scale, noting that the divisions
usually represents 0.02 of a millimeter. Add
this fine measurement to the base
measurement to obtain the total reading.
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1 Clamp screws
2 External jaws

3 Internal jaws
4 Thumbwheel

In the example shown the item measures
55.92 mm (see illustration 3.12):

3.11 Vernier component parts (linear gauge})

5 Sliding scale 7 Depth gauge

6 Main scale

Base measurement 55.00 mm
Fine measurement 00.92 mm
Total figure 55.92 mm

3.12 Vernier gauge reading of 55.92 mm

3.13 Vernier component parts (dial gauge)

1 Clamp screw 5 Main scale
2 External jaws 6 Sliding scale
3 Internal jaws 7 Dial gauge
4 Thumbwheel

® Some vernier calipers are equipped with a
dial gauge for fine measurement. Before use,
check that the jaws are clean, then close them
fully and check that the dial gauge reads zero.
If necessary adjust the gauge ring accordingly.
Slacken the vernier clamp screw (1) and set its
jaws over (2), or inside (3), the item to be
measured (see illustration 3.13). Slide the
jaws into contact, using the thumbwheel (4) for
fine movement. Read off the main scale (5)
where the edge of the sliding scale (6)
intersects it, taking the whole number to the
left of the zero; this provides the base
measurement. Read off the needle position on
the dial gauge (7) scale to provide the fine
measurement; each division represents 0.05 of
a millimeter. Add this fine measurement to the
base measurement to obtain the total reading.

In the example shown the item measures
55.95 mm (see illustration 3.14):

Base measurement 55.00 mm
Fine measurement 00.95 mm
Total figure 55.95 mm

H

3.14 Vernier gauge reading of 55.95 mm

Piastigage

® Plastigage is a plastic material which can
be compressed between two surfaces to
measure the oil clearance between them. The
width of the compressed Plastigage is
measured against a calibrated scale to
determine the clearance.

® Common uses of Plastigage are for
measuring the clearance between crankshaft
journal and main bearing inserts, between
crankshaft journal and big-end bearing
inserts, and between camshaft and bearing
surfaces. The following example describes
big-end oil clearance measurement.

® Handle the Plastigage material carefully to
prevent distortion. Using a sharp knife, cut a
length which corresponds with the width of
the bearing being measured and place it
carefully across the journal so that it is parallel
with the shaft (see illustration 3.15). Carefully
install both bearing shells and the connecting
rod. Without rotating the rod on the journal
tighten its bolts or nuts (as applicable) to the
specified torque. The connecting rod and
bearings are then disassembled and the
crushed Plastigage examined.

b

3.15 Plastigage placed across shaft journal

® Using the scale provided in the Plastigage
kit, measure the width of the material to
determine the oil clearance (see illustration
3.16). Always remove all traces of Plastigage
after use using your fingernails.

Caution: Arriving  at the correct
clearance demands that the assembly is
torqued correctly, according to the
settings  and  sequence  (where
| applicable) provided by the motorcycle

manufacturer.

3.16 Measuring the width
of the crushed Plastigage
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Dial gauge or DTI
(Dial Test Indicator)

@® A dial gauge can be used to accurately
measure small amounts of movement. Typical
uses are measuring shaft runout or shaft
endfloat (sideplay) and setting piston position
for ignition timing on two-strokes. A dial gauge
set usually comes with a range of different
probes and adapters and mounting equipment.
® The gauge needle must point to zero
when at rest. Rotate the ring around its
periphery to zero the gauge.

@® Check that the gauge is capable of reading
the extent of movement in the work. Most
gauges have a small dial set in the face which
records whole millimeters of movement as well
as the fine scale around the face periphery
which is calibrated in 0.01 mm divisions. Read
off the small dial first to obtain the base
measurement, then add the measurement from
the fine scale to obtain the totai reading.

In the example shown the gauge reads
1.48 mm (see illustration 3.17):

Base measurement 1.00 mm
Fine measurement 0.48 mm
Total figure 1.48 mm

3.17 Dial gauge reading of 1.48 mm

@ If measuring shaft runout, the shaft must
be supported in vee-blocks and the gauge
mounted on a stand perpendicular to the
shaft. Rest the tip of the gauge against the
center of the shaft and rotate the shaft slowly
while watching the gauge reading (see
illustration 3.18). Take several measurements
along the length of the shaft and record the

3.18 Using a dial gauge to measure
shaft runout

maximum gauge reading as the amount of
runout in the shaft. Note: The reading
obtained will be total runout at that point -
some manufacturers specify that the runout
figure is halved to compare with their specified
runout limit.

@ Endfloat (sideplay) measurement requires
that the gauge is mounted securely to the
surrounding component with its probe

touching the end of the shaft. Using hand
pressure, push and pull on the shaft noting
the maximum endfloat recorded on the gauge
{see illustration 3.19).

Troubleshooting Equipment. The gauge will
hold the reading until manually released.

Oil pressure gauge

® An oil pressure gauge is used for
measuring engine oil pressure. Most gauges
come with a set of adapters to fit the thread of
the take-off point {see iilustration 3.21). If the
take-off point specified by the motorcycle
manufacturer is an external oil pipe union,
make sure that the specified replacement
union is used to prevent oil starvation.

SR

3.19 Using a dial gauge to measure
shaft endfioat

® A dial gauge with suitable adapters can be
used to determine piston position BTDC on
two-stroke engines for the purposes of ignition
timing. The gauge, adapter and suitable length
probe are installed in the place of the spark
plug and the gauge zeroed at TDC. If the
piston position is specified as 1.14 mm BTDC,
rotate the engine back to 2.00 mm BTDC, then
slowly forwards to 1.14 mm BTDC.

Cylinder compression gauges

® A compression gauge is used for
measuring cylinder compression. Either the
rubber-cone type or the threaded adapter
type can be used. The latter is preferred to
ensure a perfect seal against the cylinder
head. A 0 to 300 psi (0 to 20 Bar) type gauge
(for gasoline engines) will be suitable for
motorcycles.

® The spark plug is removed and the gauge
either held hard against the cylinder head (cone
type) or the gauge adapter screwed into the
cylinder head (threaded type) (see illustration
8.20). Cylinder compression is measured with
the engine tuming over, but not running - carry
out the compression test as described in

|
3.21 Oil pressure gauge and take-off point
adapter {arrow)

® Oil pressure is measured with the engine
running (at a specific rpm) and often the
manufacturer will specify pressure limits for a
cold and hot engine.

Straighit-edge and surface plaie

® If checking the gasket face of a
component for warpage, place a steel rule or
precision straight-edge across the gasket face
and measure any gap between the straight-
edge and component with feeler gauges (see
illustration 3.22). Check diagonally across the
component and between mounting holes (see
illustration 3.23).

3.22 Use a straight-edge and feeler
gauges to check for warpage

3.20 Using a rubber-cone type cylinder
compression gauge

\ Sl
)2, % ‘

3.23 Check for warpage in these directions
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® Checking individual components for

warpage, such as clutch plain (metal) plates,
requires a perfectly flat plate or piece of plate
glass and feeler gauges.

What is torque?

® Torque describes the twisting force around
a shaft. The amount of torque applied is
determined by the distance from the center of
the shaft to the end of the lever and the amount
of force being applied to the end of the lever;
distance multiplied by force equals torque.

® The manufacturer applies a measured
torque to a bolt or nut to ensure that it will not
loosen in use and to hold two components
securely together without movement in the
joint. The actual torque setting depends on
the thread size, bolt or nut material and the
composition of the components being heid.

® Too little torque may cause the fastener to
loosen due to vibration, whereas too much
torque will distort the joint faces of the
component or cause the fastener to shear off.
Always stick to the specified torque setting.

Using a torqgue wrench

® Check the calibration of the torque
wrench and make sure it has a suitable range
for the job. Torque wrenches are available in
Nm (Newton-meters), kgf m (kilograms-force
meter), Ibf ft (pounds-feet), Ibf in (inch-
pounds}. Do not confuse Ibf ft with Ibf in.

@® Adjust the tool to the desired torque on
the scale (see illustration 4.1). If your torque
wrench is not calibrated in the units specified,
carefully convert the figure (see Conversion
Factors). A manufacturer sometimes gives a
torque setting as a range (8 to 10 Nm) rather
than a single figure - in this case set the tool
midway between the two settings. The same
torque may be expressed as 9 Nm = 1 Nm.
Some torque wrenches have a method of
locking the setting so that it isn’t inadvertently
altered during use.

4.1 Set the torque wrench index mark to
the setting required, in this case 12 Nm

® Install the bolts/nuts in their correct
location and secure them lightly. Their threads
must be clean and free of any old locking
compound. Uniess specified the threads and
flange should be dry - oiled threads are
necessary in certain circumstances and the
manufacturer will take this into account in the
specified torque figure. Similarly, the
manufacturer may also specify the application
of thread-locking compound.

® Tighten the fasteners in the specified
sequence until the torque wrench clicks,
indicating that the torque setting has been
reached. Apply the torque again to double-
check the setting. Where different thread
diameter fasteners secure the component, as
a rule tighten the larger diameter ones first.

® When the torque wrench has been
finished with, release the lock (where
applicable) and fully back off its setting to zero
- do not leave the torque wrench tensioned.
Also, do not use a torque wrench for
loosening a fastener.

Angle-tightening

® Manufacturers often specify a figure in
degrees for final tightening of a fastener. This
usually follows tightening to a specific torque
setting.

® A degree disc can be set and attached to
the socket (see illustration 4.2) or a

protractor can be used to mark the angle of
movement on the bolt/nut head and the
surrounding casting (see illustration 4.3).

4.2 Angle tightening can be accomplished
with a torque-angle gauge . ..

4.3 ... or by marking the angle on the
surrounding component

Loosening sequences

® Where more than one bolt/nut secures a
component, loosen each fastener evenly a
littie at a time. In this way, not all the stress of
the joint is held by one fastener and the
components are not likely to distort.

@ If a tightening sequence is provided, work
in the REVERSE of this, but if not, work from
the outside in, in a criss-cross sequence (see
illustration 4.4).

4.4 When loosening, work from the
outside inwards

Tightening sequences

® [f a component is held by more than one
fastener it is important that the retaining
bolts/nuts are tightened evenly to prevent
uneven stress build-up and distortion of
sealing faces. This is especially important on
high-compression joints such as the cylinder
head.

@® A sequence is usually provided by the
manufacturer, either in a diagram or actually
marked in the casting. If not, always start in
the center and work outwards in a criss-cross
pattern (see illustration 4.5). Start off by
securing all bolts/nuts finger-tight, then set
the torque wrench and tighten each fastener
by a small amount in sequence until the final
torque is reached. By following this practice,

4.5 When tightening, work from the
inside outwards
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the joint will be held evenly and will not be
distorted. Important joints, such as the
cylinder head and big-end fasteners often
have two- or three-stage torque settings.

Applying leverage

® Use tools at the correct angle. Position a
socket or wrench on the bolt/nut so that you
pull it towards you when loosening. If this
can’t be done, push the wrench without
curling your fingers around it {see illustration
4.6) - the wrench may slip or the fastener
loosen suddenly, resulting in your fingers
being crushed against a component.

4.6 If you can’t pull on the wrench to loosen
a fastener, push with your hand open

® Additional leverage is gained by extending
the length of the lever. The best way to do this
is to use a breaker bar instead of the regular
length tool, or to slip a length of tubing over
the end of the wrench or socket.

® |f additional leverage will not work, the
fastener head is either damaged or firmly
corroded in place (see Fasteners).

Bearing removal and installation

Drivers and sockets

@® Before removing a bearing, always
inspect the casing to see which way it must
be driven out - some casings will have
retaining plates or a cast step. Also check for
any identifying markings on the bearing and, if
installed to a certain depth, measure this at
this stage. Some roller bearings are sealed on
one side - take note of the original installed
position.

® Bearings can be driven out of a casing
using a bearing driver tool (with the correct
size head) or a socket of the correct diameter.
Select the driver head or socket so that it
contacts the outer race of the bearing, not the
balls/rollers or inner race. Always support the
casing around the bearing housing with wood
blocks, otherwise there is a risk of fracture.
The bearing is driven out with a few blows on
the driver or socket from a heavy mallet.
Unless access is severely restricted (as with
wheel bearings), a pin-punch is not
recommended unless it is moved around the
bearing to keep it square in its housing.

® The same equipment can be used to
install bearings. Make sure the bearing
housing is supported on wood blocks and line
up the bearing in its housing. Install the
bearing as noted on removal - generally they
are installed with their marked side facing
outwards. Tap the bearing squarely into its
housing using a driver or socket which bears
only on the bearing’s outer race - contact with
the bearing balls/rollers or inner race will
destroy it (see illustrations 5.1 and 5.2).

® Check that the bearing inner race and
balls/rollers rotate freely.

5.1 Using a bearing driver against the
bearing’s outer race

5.2 Using a large socket against the
bearing’s outer race

Pullers and slide-hammers

® Where a bearing is pressed on a shaft a
puller will be required to extract it (see
illustration 5.3). Make sure that the puller
clamp or legs fit securely behind the bearing
and are unlikely to slip out. If pulling a bearing

5.3 This bearing puller clamps behind the
bearing and pressure is applied to the
shaft end to draw the bearing off

off a gear shaft for example, you may have to
locate the puller behind a gear pinion if there is
no access to the race and draw the gear pinion
off the shaft as well (see illustration 5.4).

Cautton. Ensure that the pullers center
ins

notdam ge the shaft end

5.4 Where no access is available to the rear
of the bearing, it is sometimes possible to
draw off the adjacent component

@® Operate the puiler so that its center bolt
exerts pressure on the shaft end and draws
the bearing off the shaft.

® When installing the bearing on the shaft,
tap only on the bearing’s inner race - contact
with the balls/rollers or outer race will destroy
the bearing. Use a socket or length of tubing
as a drift which fits over the shaft end (see
illustration 5.5).

5.5 When installing a bearing on a shaft
use a piece of tubing which bears only on
the bearing’s inner race

® Where a bearing locates in a blind hole in
a casing, it cannot be driven or pulled out as
described above. A slide-hammer with knife-
edged bearing puller attachment will be
required. The puller attachment passes
through the bearing, and when tightened,
expands to fit firmly behind the bearing (see
illustration 5.6). By operating the slide-
hammer part of the tool the bearing is jarred
out of its housing (see illustration 5.7).

® |tis possible, if the bearing is of reasonable
weight, for it to drop out of its housing if the
casing is heated as described opposite. If this
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5.6 Expand the bearing puller so that it
locks behind the bearing. ..

. . » attach the slide hammer to the
bearing puller

5.7

method is attempted, first prepare a work
surface which will enable the casing to be
tapped face down to help dislodge the bearing
- a wood surface is ideal since it will not
damage the casing’s gasket surface. Wearing
protective gloves, tap the heated casing
several times against the work surface to
dislodge the bearing under its own weight (see
itlustration 5.8).

5.8 Tapping a casing face down on wood
blocks can often dislodge a bearing

® Bearings can be installed in blind holes
using the driver or socket method described
above.

Drawbolts

® Where a bearing or bushing is set in the eye
of a component, such as a suspension linkage
arm or connecting rod small-end, removal by
drift may damage the component. Furthermore,
a rubber bushing in a shock absorber eye
cannot successfully be driven out of position. If
access is available to a hydraulic press, the task
is straightforward. If not, a drawboit can be
fabricated to extract the bearing or bushing.

5.9 Drawbolt component parts assembled
on a suspension arm

Bolt or length of threaded bar

Nuts

Washer (external diameter greater than

tubing internal diameter)

4 Tubing (internal diameter sufficient to
accommodate bearing)

5 Suspension arm with bearing

6 Tubing (external diameter slightly smaller
than bearing)

7 Washer (external diameter slightly smaller

than bearing)

W N~

5.10 Drawing the bearing out of the
suspension arm

® To extract the bearing/bushing you will
need a long bolt with nut (or piece of threaded
bar with two nuts), a piece of tubing which has
an internal diameter larger than the
bearing/bushing, another piece of tubing
which has an external diameter slightly
smaller than the bearing/bushing, and a
selection of washers (see illustrations 5.9
and 5.10). Note that the pieces of tubing must
be of the same length, or longer, than the
bearing/bushing.

® The same kit (without the pieces of tubing)
can be used to draw the new bearing/bushing
back into place (see illustration 5.11).

5.11 Installing a new bearing (1) in the
suspension arm

Temperature change

® If the bearing’s outer race is a tight fit in
the casing, the aluminum casing can be
heated to release its grip on the bearing.
Aluminum will expand at a greater rate than
the steel bearing outer race. There are several
ways to do this, but avoid any localized
extreme heat {(such as a blow torch) -
aluminum alloy has a low melting point.

@® Approved methods of heating a casing
are using a domestic oven (heated to
100°C/200°F) or immersing the casing in
boiling water (see illustration 5.12). Low
temperature range localized heat sources
such as a paint stripper heat gun or clothes
iron can also be used (see illustration 5.13).
Alternatively, soak a rag in boiling water, wring
it out and wrap it around the bearing housing.

A

Warning: All of these methods
require care in use to prevent
scalding and burns to the
hands. Wear protective gloves
when handling hot components.

5.12 A casing can be immersed in a sink
of boiling water to aid bearing removal

5.13 Using a localized heat source
to aid bearing removal

® If heating the whole casing note that
plastic components, such as the neutral
switch, may suffer - remove them beforehand.

® After heating, remove the bearing as
described above. You may find that the
expansion is sufficient for the bearing to fall
out of the casing under its own weight or with
a light tap on the driver or socket.

@ If necessary, the casing can be heated to
aid bearing installation, and this is sometimes
the recommended procedure if the
motorcycle manufacturer has designed the
housing and bearing fit with this intention.
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® Installation of bearings can be eased by
placing them in a freezer the night before
installation. The steel bearing will contract
slightly, allowing easy insertion in its housing.
This is often useful when installing steering
head outer races in the frame.

Bearing iypes and markings

® Plain shell bearings, ball bearings, needle
rolier bearings and tapered roller bearings will
ail be found on motorcycles (see iflustrations
5.14 and 5.15). The ball and roller types are
usually caged between an inner and outer
race, but uncaged variations may be found.

5.14 Shell bearings are either plain or
grooved. They are usually identified by
color code (arrow)

5.16 Typical bearing marking

Bearing troubleshooting

® If a bearing outer race has spun in its
housing, the housing material will be
damaged. You can use a bearing locking
compound to bond the outer race in place if
damage is not too severe.

® Shell bearings will fail due to damage of
their working surface, as a result of lack of
lubrication, corrosion or abrasive particles in
the oil (see illustration 5.17). Smali particles
of dirt in the oil may embed in the bearing
material whereas larger particles will score the
bearing and shaft journal. If a number of short
journeys are made, insufficient heat will be
generated to drive off condensation which has
built up on the bearings.

5.15 Tapered roller bearing (A), needle
roller bearing (B) and ball journal bearing (C)

® Shell bearings (often called inserts) are
usually found at the crankshaft main and
connecting rod big-end where they are good
at coping with high foads. They are made of a
phosphor-bronze material and are
impregnated with self-lubricating properties.
® Ball bearings and needle roller bearings
consist of a steel inner and outer race with the
balls or rollers between the races. They
require constant lubrication by oil or grease
and are good at coping with axial loads. Taper
roller bearings consist of rollers set in a
tapered cage set on the inner race; the outer
race is separate. They are good at coping with
axial loads and prevent movement along the
shaft - a typical application is in the steering
head.

@® Bearing manufacturers produce bearings
to ISO size standards and stamp one face of
the bearing to indicate its internal and external
diameter, load capacity and type (see
illustration 5.16).

® Metal bushings are usually of phosphor-
bronze material. Rubber bushings are used in
suspension mounting eyes. Fiber bushings
have also been used in suspension pivots.

FATIGU LURE  IMPROPER SEATING

BRIGHT
CRATERS OR POCKETS (POLISHED) SECTIONS

SCRATCHED BY DIRT LACK OF OIL

OVERLAY WIPED OUT

DIRT EMBEDDED INTO
BEARING MATERIAL

EXCESSIVE WEAR TAPERED JOURNAL

RADIUS RIDE

OVERLAY WIPED QUT

5.17 Typical bearing failures

® Ball and roller bearings will fail due to lack
of lubrication or damage to the balls or roliers.
Tapered-roller bearings can be damaged by
overloading them. Unless the bearing is
sealed on both sides, wash it in kerosene to
remove all old grease then allow it to dry.
Make a visual inspection looking to dented
balls or rollers, damaged cages and worn or
pitted races (see illustration 5.18).

@ A ball bearing can be checked for wear by
listening to it when spun. Apply a film of light oil
to the bearing and hold it close to the ear - hold
the outer race with one hand and spin the inner

5.18 Example of ball journal bearing with
damaged balls and cages

5.19 Hold outer race and listen to inner
race when spun

race with the other hand (see illustration 5.19).
The bearing should be almost silent when
spun; if it grates or rattles it is worn.

Qil seal removal and installation

® Oil seals should be replaced every time a
component is dismantled. This is because the
seal lips will become set to the sealing surface
and will not necessarily reseal.

® Oil seals can be pried out of position
using a large flat-bladed screwdriver (see
illustration 6.1). In the case of crankcase
seals, check first that the seal is not lipped on
the inside, preventing its removal with the
crankcases joined.

6.1 Pry out cil seals with a large
flat-bladed screwdriver

® New seals are usually installed with their
marked face (containing the seal reference
code) outwards and the spring side towards
the fluid being retained. In certain cases, such
as a two-stroke engine crankshaft seal, a
double lipped seai may be used due to there
being fluid or gas on each side of the joint.
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@® Use a bearing driver or socket which
bears only on the outer hard edge of the seal
to install it in the casing - tapping on the inner
edge will damage the sealing lip.

Oil seal types and markings

® Oil seals are usually of the single-lipped
type. Double-lipped seals are found where a
liquid or gas is on both sides of the joint.

@ Oil seals can harden and lose their sealing
ability if the motorcycle has been in storage for
a long period - replacement is the only solution.
® Oil seal manufacturers aiso conform to
the ISO markings for seal size - these are
molded into the outer face of the seal (see
illustration 6.2).

6.2 These oil seal markings indicate
inside diameter, outside diameter
and seal thickness

Types of gasket and sealant

® Gaskets are used to seal the mating
surfaces between components and keep
lubricants, fluids, vacuum or pressure contained
within the assembly. Aluminum gaskets are
sometimes found at the cylinder joints, but
most gaskets are paper-based. If the mating
surfaces of the components being joined are
undamaged the gasket can be installed dry,
although a dab of sealant or grease will be
useful to hold it in place during assembily.

® RTV (Room Temperature Vulcanizing)
silicone rubber sealants cure when exposed to
moisture in the atmosphere. These sealants
are good at filling pits or irregular gasket faces,
but will tend to be forced out of the joint under
very high torque. They can be used to replace
a paper gasket, but first make sure that the
width of the paper gasket is not essential to
the shimming of internal components. RTV
sealants should not be used on components
containing gasoline.

® Non-hardening, semi-hardening and hard
setting liquid gasket compounds can be used
with a gasket or between a metal-to-metal
joint. Select the sealant to suit the application:
universal non-hardening sealant can be used
on virtually all joints; semi-hardening on joint
faces which are rough or damaged; hard
setting sealant on joints which require a
permanent bond and are subjected to high
temperature and pressure. Note: Check first if
the paper gasket has a bead of sealant

impregnated in its surface before applying
additional sealant.

® When choosing a sealant, make sure it is
suitable for the application, particularly if
being applied in a high-temperature area or in
the vicinity of fuel. Certain manufacturers
produce sealants in either clear, silver or black
colors to match the finish of the engine. This
has a particular application on motorcycles
where much of the engine is exposed.

® Do not over-apply sealant. That which is
squeezed out on the outside of the joint can
be wiped off, whereas an excess of sealant on
the inside can break off and clog oilways.

Breaking a sealed joint

® Age, heat, pressure and the use of hard
setting sealant can cause two components to
stick together so tightly that they are difficult to
separate using finger pressure alone. Do not
resort to using levers unless there is a pry point
provided for this purpose (see illustration 7.1)
or else the gasket surfaces will be damaged.

® Use a soft-faced hammer (see illus-
tration 7.2) or a wood block and conventional
hammer to strike the component near the
mating surface. Avoid hammering against cast
extremities since they may break off. If this
method fails, try using a wood wedge between
the two components.

2 If the joint will not separate,
double-check that you have removed all

7.1 If a pry point is provided, apply gentle
pressure with a flat-bladed screwdriver

7.2 Tap around the joint with a soft-faced
mallet if necessary - don’t strike cooling fins

Removal of
old gasket and sealant

® Paper gaskets will most likely come away
complete, leaving only a few traces stuck on

Most components have one or two
hollow locating dowels between the
two gasket faces. If a dowel cannot be
removed, do not resort to gripping it
with pliers - it will almost certainly be
distorted. Install a close-fitting socket
or Phillips screwdriver inio the dowel
and then grip the outer edge of the
dowel to free it.

the sealing faces of the components. It is
imperative that all traces are removed to
ensure correct sealing of the new gasket.

® Very carefully scrape all traces of gasket
away making sure that the sealing surfaces
are not gouged or scored by the scraper (see
illustrations 7.3, 7.4 and 7.5). Stubborn
deposits can be removed by spraying with an
aerosol gasket remover. Final preparation of

7.3 Paper gaskets can be scraped off with

a gasket scraper tool . ..

7.4 ... aknife blade. ..

7.5 ... or ahousehold scraper
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7.6 Fine abrasive paper is wrapped around
a flat file to clean up the gasket face

7.7 A kitchen scourerv can be used on
stubborn deposits

the gasket surface can be made with very fine
abrasive paper or a plastic kitchen scourer
(see illustrations 7.6 and 7.7).

® Old sealant can be scraped or peeled off
components, depending on the type originally
used. Note that gasket removal compounds
are available to avoid scraping the

components clean; make sure the gasket
remover suits the type of sealant used.

Breaking and joining
final drive chains
® Drive chains for all but small bikes are
continuous and do not have a clip-type
connecting link. The chain must be broken
using a chain breaker tool and the new chain
securely riveted together using a new soft
rivet-type link. Never use a clip-type
connecting link instead of a rivet-type link,
except in an emergency. Various chain
breaking and riveting tools are available, either
as separate tools or combined as illustrated in
the accompanying photographs - read the
instructions supplied with the tool carefuily.
A be overstressed - loss of control
of the motorcycle is very likely

to result if the chain breaks in use.

Warning: The need to rivet the
new link pins correctly cannot

@® Rotate the chain and look for the soft link.
The soft link pins look like they have been

8.1 Tighten the chain breaker to push the
pin out of the link.. ..

. withdraw the pin, remove the tool...

8.3 ... and separate the chain link

deeply center-punched instead of peened over
like all the other pins (see illustration 8.9) and
its sideplate may be a different color. Position
the soft link midway between the sprockets
and assemble the chain breaker tool over one
of the soft link pins (see illustration 8.1).
Operate the tool to push the pin out through
the chain (see illustration 8.2). On an O-ring
chain, remove the O-rings (see illustration
8.3). Carry out the same procedure on the
other soft link pin.

Caution:. Certain soft  link pins
(particularly on the larger chains) may
require their ends to.be filed or ground
off before they can be pressed out using
the tool.. : ¢ S -
® Check that you have the correct size and
strength (standard or heavy duty) new soft link
- do not reuse the old link. Look for the size
marking on the chain sideplates (see
illustration 8.10).

@® Position the chain ends so that they are
engaged over the rear sprocket. On an O-ring

) 8.4 Insert the new soft link, with O-rings,
through the chainends...

8.5 ... install the O-rings
over the pinends...

8.6

. followed by the sideplate

chain, install a new O-ring over each pin of the
link and insert the link through the two chain
ends (see illustration 8.4). Install a new O-ring
over the end of each pin, followed by the
sideplate (with the chain manufacturer’'s
marking facing outwards) (see illustrations
8.5 and 8.6). On an unsealed chain, insert the
link through the two chain ends, then instali
the sideplate with the chain manufacturer’s
marking facing outwards.

® Note that it may not be possible to install
the sideplate using finger pressure alone. If
using a joining tool, assemble it so that the
plates of the tool clamp the link and press the
sideplate over the pins (see illustration 8.7).
Otherwise, use two small sockets placed over

8.7 Push the sideplate into position
using a clamp
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8.11 Chain dimensions

8.8 Assemble the chain riveting tool over
one pin at a time and tighten it fuily

8.9 Pin end correctly riveted (A),
pin end unriveted (B)

the rivet ends and two pieces of the wood
between a C-clamp. Operate the clamp to
press the sideplate over the pins.

® Assemble the joining tool over one pin
(following the manufacturer’s instructions) and
tighten the tool down to spread the pin end
securely (see illustrations 8.8 and 8.9). Do

the same on the other pin.
is no danger of the sideplate

coming loose. If the pin ends

are cracked the soft link must be
replaced.

Warning: Check that the pin
ends are secure and that there

Final drive chain sizing

® Chains are sized using a three digit number,
followed by a suffix to denote the chain type
(see illustration 8.10). Chain type is either
standard or heavy duty (thicker sideplates), and
also unsealed or O-ring/X-ring type.

® The first digit of the number relates to the
pitch of the chain, ie the distance from the
center of one pin to the center of the next pin
(see illustration 8.11). Pitch is expressed in
eighths of an inch, as follows:

Sizes commencing with a 4 (for example
428) have a pitch of 1/2 inch’(12:7.mm)

Sizes commencing with a 5 (for example
520) have a pitch of 5/8 inch (15:9 mm)

Sizes.commencing with a 6 (for-example
630) have a pitch of 3/4 inch.(19.1 mm)

® The second and third digits of the chain
size relate to the width of the rollers, for
example the 525 shown has 5/16 inch (7.94
mm) rollers (see illustration 8.11).

Clamping to prevent fiow

® Small-bore flexible hoses can be clamped
to prevent fluid flow while a component is
worked on. Whichever method is used, ensure
that the hose material is not permanently
distorted or damaged by the clamp.
a) A brake hose clamp available from auto
parts stores (see illustration 9.1).
b) A wingnut type hose clamp (see
illustration 9.2).

9.1 Hoses can be clamped with an
automotive brake hose clamp...

8.10 Typical chain size and type marking

9.2 .

. a wingnut type hose clamp . ..

¢} Two sockets placed on each side of the
hose and held with straight-jawed self-
locking pliers (see illustration 9.3).

d) Thick card stock on each side of the hose
held between straight-jawed self-locking
pliers (see illustration 9.4).

9.3 ... two sockets and a pair of
self-locking grips . . .

9.4 ... or thick card and self-locking grips

Freeing and fitting hoses

® Always make sure the hose clamp is
moved well clear of the hose end. Grip the
hose with your hand and rotate it while pulling
it off the union. If the hose has hardened due
to age and will not move, slit it with a sharp
knife and peel its ends off the union (see
illustration 9.5).

® Resist the temptation to use grease or
soap on the unions to aid installation; although
it helps the hose slip over the union it will
equally aid the escape of fluid from the joint. It
is preferable to soften the hose ends in hot
water and wet the inside surface of the hose
with water or a fluid which will evaporate.

9.5 Cutting a coolant hose free
with a sharp knife
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Length (distance)

Inches {in} X 254 = Millimeters (mm) X 0.0394 =inches {in)
Feet (ft) X 0.305 = Meters {m) X 3.281 = Feet (ft)
Miles X 1.609 = Kilometers (km). X 0.621 = Miles
Volume (capacity)
Cubic inches {cu in; in®) X 16.387 = Cubic centimeters {cc; cm®) X 0.061 = Cubic inches {cu in; in®)
Imperial pints {Imp pt) X 0.568 = Liters {l) X 1.76 = Imperial pints {Imp pt)
Imperial quarts {(Imp qt) X 1.137 =Liters (l) X 0.88 = Imperial quarts (Imp qt)
Imperial quarts {Imp qt) X 1.201 =US quarts (US qt) X 0.833 =Iimperial quarts (Imp qt)
US quarts (US qt) X 0.946 = Liters (1) X 1.057 =US quarts {US qt)
Imperial gallons {Imp gal) X 4.546 = Liters (l) X 0.22 = Imperial gallons {imp gal)
Imperial gallons {Imp gal) X 1.201 = US gallons (US gal) X 0.833 =Imperial gallons {imp gal)
US gallons (US gal) X 3.785 = Liters (i} X 0.264 =US gallons {US gal)
Mass (weight)
Ounces (oz) X 2835 =Grams (g) X 0.035 = OQunces {0z}
Pounds {ib) X 0.454 = Kilograms (kg) X 2205 =Pounds (lb)
Force
Ounces-force (ozf; oz) X 0.278 = Newtons {N) X 3.6 =Qunces-force {ozf; 0z)
Pounds-force (ibf; Ib) X 4.448 = Newtons (N) X 0.225 = Pounds-force (Ibf; Ib)
Newtons (N) X 0.1 = Kilograms-force (kgf; kg) X 9.81 = Newtons (N}
Pressure
Pounds-force per square inch X 0.070 = Kilograms-force per square X 14223 =Pounds-force per square inch
(psi; Ibf/in?; Ib/in?) centimeter (kgf/cm?; kg/cm?) {psi: 1bf/in?; Ib/in?)
Pounds-force per square inch X 0.068 = Atmospheres (atm) X 14.696 = Pounds-force per square inch
{psi; Ibf/in?; 1b/in?) {psi; 1bf/in?; 1b/in?)
Pounds-force per square inch X 0.069 =Bars X 14.5 = Pounds-force per square inch
(psi; Ibf/in%; Ib/in?) (psi; 1bf/in%; 1b/in?)
Pounds-force per square inch X 6.895 = Kilopascals (kPa) X 0.145 = Pounds-force per square inch
{psi; Ibf/in%; Ib/in?) {psi; Ibf/in%; Ib/in?)
Kilopascals (kPa) X 0.01 = Kilograms-force per square X 98.1 = Kilopascals (kPa)
centimeter (kgf/cm?; kg/cm?)
Torque (moment of force)
Pounds-force inches X 1.1562 = Kilograms-force centimeter X 0.868 = Pounds-force inches
(Ibf in; b in) {kgf cm; kg cm) {Ibf in; 1b in)
Pounds-force inches X 0.113 = Newton meters (Nm) X 8.85 = Pounds-force inches
{lbf in; Ib in} {Ibf in; Ib in)
Pounds-force inches X 0.083 = Pounds-force feet (Ibf ft; Ib ft} X 12 = Pounds-force inches
(Ibf in; Ib in) (1bf in; Ib in)
Pounds-force feet (Ibf ft; Ib ft) X 0.138 = Kilograms-force meters X 7.233 = Pounds-force feet {Ibf ft; ib ft)
{(kgf m; kg m)
Pounds-force feet (Ibf ft; b ft) X 1.356 = Newton meters {Nm) X 0.738 = Pounds-force feet (Ibf ft; b ft)
Newton meters (Nm) X 0.102 = Kilograms-force meters X 9.804 = Newton meters {Nm)
(kgf m; kg m)
Vacuum
Inches mercury (in. Hg) X 3.377 =Kilopascals (kPa) X 0.2961 = Inches mercury
Inches mercury (in. Hg) X 254 = Millimeters mercury (mm Hg) X 0.0394 =inches mercury
Power
Horsepower (hp) X 745.7 =Watts (W) X 0.0013 =Horsepower {hp)

Velocity (speed)

Miles per hour {miles/hr; mph) X 1.609 = Kilometers per hour {(km/hr; kph} X 0.621 = Miles per hour {miles/hr; mph)
Fuel consumption*

Miles per gallon, Imperial (mpg}) X 0.354 = Kilometers per liter (km/l) X 2.825 = Miles per gallon, Imperial (mpg)
Miles per gallon, US {mpg) X 0.425 = Kilometers per liter (km/l) X 2.352 = Miles per gaflon, US {mpg)
Temperature )

Degrees Fahrenheit = (°C x 1.8) + 32 Degrees Celsius {Degrees Centigrade:; °C) = (°F - 32) x 0.56

*/t is common practice to convert from miles per gallon (mpg) to liters/100 kilometers (I/100km),
where mpg (Imperial) x I/100 km = 282 and mpg (US) x I/100 km = 235
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A number of chemicals and lubricants
are available for use in motorcycle
maintenance and repair. They include a
wide variety of products ranging from
cleaning solvents and degreasers to
lubricants and protective sprays for
rubber, plastic and vinyl.

¢ Contact point/spark plug cleaner is a
solvent used to clean oily film and dirt from
points, grime from electrical connectors
and oil deposits from spark plugs. It is oil
free and leaves no residue. It can also be
used to remove gum and varnish from
carburetor jets and other orifices.

¢ Carburetor cleaner is similar to
contact point/spark plug cleaner but it
usually has a stronger solvent and may
leave a slight oily residue. It is not
recommended for cleaning electrical
components or connections.

* Brake system cleaner is used to
remove brake dust, grease and brake fluid
from the brake system, where clean
surfaces are absolutely necessary. It
leaves no residue and often eliminates
brake squeal caused by contaminants.

¢ Silicone-based lubricants are used to
protect rubber parts such as hoses and
grommets, and are used as lubricants for
hinges and locks.

* Multi-purpose grease is an all purpose
lubricant used wherever grease is more
practical than a liquid lubricant such as oil.
Some multi-purpose grease is colored
white and specially formulated to be more
resistant to water than ordinary grease.

¢ Gear oil (sometimes called gear lube) is
a specially designed oil used in
transmissions and final drive units, as well
as other areas where high friction, high
temperature lubrication is required. It is
available in a number of viscosities
(weights) for various applications.

* Motor oil, of course, is the lubricant
specially formulated for use in the engine.

It normally contains a wide variety of
additives to prevent corrosion and reduce
foaming and wear. Motor oil comes in
various weights (viscosity ratings) from 5 to
80. The recommended weight of the oil
depends on the seasonal temperature and
the demands on the engine. Light oil is
used in cold climates and under light load
conditions; heavy oil is used in hot
climates where high Ioads are
encountered. Multi-viscosity oils are
designed to have characteristics of both
light and heavy oils and are available in a
number of weights from 5W-20 to 20W-50.

* Gasoline additives perform several
functions, depending on their chemical
makeup. They usually contain solvents that
help dissolve gum and varnish that build
up on carburetor and inlet parts. They also
serve to break down carbon deposits that
form on the inside surfaces of the
combustion chambers. Some additives
contain upper cylinder lubricants for valves
and piston rings.

¢ Brake and clutch fluid is a specially
formulated hydraulic fluid that can
withstand the heat and pressure
encountered in break/clutch systems. Care
must be taken that thi§ fluid does not
come in contact with painted surfaces or
plastics. An opened container should

always be resealed to prevent
contamination by water or dirt.
e Chain lubricants are formulated

especially for use on motorcycle final drive
chains. A good chain lube should adhere
well and have good penetrating qualities to
be effective as a lubricant inside the chain
and on the side plates, pins and rollers.
Most chain lubes are either the foaming
type or quick drying type and are usually
marketed as sprays. Take care to use a
lubricant marked as being suitable for O-
ring chains.

e Degreasers are heavy duty solvents
used to remove grease and grime that may
accumulate on the engine and frame
components. They can be sprayed or

brushed on and, depending on the type,
are rinsed with either water or solvent.

e Solvents are used alone or in
combination with degreasers to clean
parts and assemblies during repair and
overhaul. The home mechanic should use
only solvents that are non-flammable and
that do not produce irritating fumes.

e Gasket sealing compounds may be
used in conjunction with gaskets, to
improve their sealing capabilities, or alone,
to seal metal-to-metal joints. Many gasket
sealers can withstand extreme heat, some
are impervious to gasoline and lubricants,
while others are capable of filling and
sealing large cavities. Depending on the
intended use, gasket sealers either dry
hard or stay relatively soft and pliable.
They are usually applied by hand, with a
brush or are sprayed on the gasket sealing
surfaces.

e Thread locking compound is an
adhesive locking compound that prevents
threaded fasteners from loosening
because of vibration. It is available in a
variety of types for different applications.

¢ Moisture dispersants are usually
sprays that can be used to dry out
electrical components such as the fuse
block and wiring connectors. Some types
an also be used as treatment for rubber
and as a lubricant for hinges, cables and
locks.

e Waxes and polishes are used to help
protect painted and plated surfaces from
the weather. Different types of paint may
require the use of different types of wax
polish. Some polishes utilize a chemical or
abrasive cleaner to help remove the top
layer of oxidized (dull) paint on older
vehicles. In recent years, many non-wax
polishes (that contain a wide variety of
chemicals such as polymers and silicones)
have been introduced. These non-wax
polishes are usually easier to apply and
last longer than conventional waxes and
polishes.
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Preparing for storage

Before you start

If repairs or an.overhaul is needed, see that
this i§ carried out now rather than left until you
want to ride the bike again.

Give the bike a good wash and scrub all dirt
from jts underside. Make sure the bike dries
completely before preparing for storage.
Engine
® Remové the spark plug(s) and Iubricate the
cylinder bores with approximately a teaspoon
of motor oil using a spout-type oil can (see
illustration .1). Reinstall the spark plug(s).
Crank the enginé over a couple of times to
coat the piston rings and bores with oil. If the
bike has a kickstart, use this to turn the engine
over. If not, flick the kill. switch to the OFF
position and crank the engine over on the
starter (see illustration 2). If the nature of the
ignition system prevents the starter operating
with the kill switch in the OFF position,
remove the spark plugs and fit them back in

and ensure that the metal bodies of the plugs (arrows) are
grounded against the cylinder head

their caps; ensure that the plugs are grounded
against the cylinder head when the starter is
operated (see illustration 3).

@ Drain the carburetor(s) otherwise there is a
risk of jets becoming blocked by gum
deposits from the fuel (see illustration 4).

@ If the bike is going into long-term storage,
consider adding a fuel stabilizer to the fuel in
the tank. If the tank is drained completely,
corrosion of its internal surfaces may occur if
left unprotected for a long period. The tank
can be treated with a rust preventative
especially for this purpose. Alternatively,
remove the tank and pour half a liter of motor
oil into it, install the filler cap and shake the
tank to coat its internals with oil before
draining off the excess. The same effect can
also be achieved by spraying WD-40 or a
similar water-dispersant around the inside of
the tank via its flexible nozzle. ‘

® Make sure the cooling system contains the
correct mix of antifreeze. Antifreeze also
contains important corrosion inhibitors.

@ The air intakes and exhaust can be sealed
off by covering or plugging the openings.
Ensure that you do not seal in any
condensation; run the engine until it is hot,
then switch off and allow to cool. Tape a piece

Flick the kill switch to OFF ...

Connect a hose to the carburetor float chamber drain stub (arrow)
and unscrew the drain screw
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Exhausts can be sealed off with a plastic bag

of thick plastic over the silencer end(s) (see
illustration 5). Note that some advocate
pouring a tablespoon of motor oil into the
silencer(s) before sealing them off.

Battery

@® Remove it from the bike - in extreme cases
of cold the battery may freeze and crack its
case (see illustration 6).

@® Check the electrolyte level and top up if
necessary {conventional refillable batteries).
Clean the terminals.

@ Store the battery off the motorcycle and
away from any sources of fire. Position a
wooden block under the battery if it is to sit on
the ground.

@ Give the battery a trickle charge for a few
hours every month (see illustration 7).

Tires

® Place the bike on its centerstand or an
auxiliary stand which will support the
motorcycie in an upright position. Position
wood blocks under the tires to keep them off
the ground and to provide insulation from
damp. If the bike is being put into long-term
storage, ideally both tires should be off the

Use a suitable battery charger - this kit
also assesses battery condition

ground; not only will this protect the tires, but
will also ensure that no load is placed on the
steering head or wheel bearings.

@ Deflate each tire by 5 to 10 psi, no more or
the beads may unseat from the rim, making
subsequent inflation difficult on tubeless tires.

Pivots and controls
@® lubricate all lever, pedal, stand and

Getting back on the road

Engine and transmission

@ Change the oil and repiace the oil filter. If
this was done prior to storage, check that the
oil hasn’t emulsified - a thick whitish
substance which occurs through conden-
sation.

@® Remove the spark plugs. Using a spout-
type oil can, squirt a few drops of oil into the
cylinder(s). This will provide initial lubrication
as the piston rings and bores comes back into
contact. Service the spark plugs, or buy new
ones, and install them in the engine.

@® Check that the clutch isn’t stuck on. The
plates can stick together if left standing for
some time, preventing clutch operation.
Engage a gear and try rocking the bike back
and forth with the clutch lever held against the
handlebar. If this doesn’'t work on cable-
operated clutches, hold the clutch lever back
against the handlebar with a strong rubber
band or cable tie for a couple of hours (see
illustration 8).

@ I[f the air intakes or silencer end(s) were
blocked off, remove the plug or cover used.

@ [f the fuel tank was coated with a rust

Disconnect the negative lead (A) first, followed by the

positive lead (B)

footrest pivot points. If grease nipples are
fitted to the rear suspension components,
apply lubricant to the pivots. ’

@ Lubricate all control cables.

Cycle components

@® Apply a wax protectant to all painted and
plastic components. Wipe off any excess, but
don’t polish to a shine. Where fitted, clean the
screen with soap and water.

@® Coat metal parts with Vaseline (petroleum
jelly). When applying this to the fork tubes, do
not compress the forks otherwise the seals
will rot from contact with the Vaseline.

@ Apply a vinyl cleaner to the seat.

Storage conditions

@® Aim to store the bike in a shed or garage
which does not leak and is free from damp.

@® Drape an old blanket or bedspread over
the bike to protect it from dust and direct
contact with sunlight (which will fade paint).
Beware of tight-fitting plastic covers which
may allow condensation to form and settle on
the bike.

Hold the clutch lever back against the
handiebar with rubber bands or a cable tie
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preventative, oil or a stabilizer added to the
fuel, drain and flush the tank and dispose of
the fuel sensibly. If no action was taken with
the fuel tank prior to storage, it is advised that
the old fuel is disposed of since it will go bad
over a period of time. Refill the fuel tank with
fresh fuel.

Frame and running gear

@ Oll all pivot points and cables.

® Check the tire pressures. They will
definitely need inflating if pressures were
reduced for storage.

® Lubricate the final drive chain (where
applicable).

® Remove any protective coating applied to
the fork tubes (stanchions) since this may well
destroy the fork seals. If the fork tubes
weren’t protected and have picked up rust
spots, remove them with very fine abrasive
paper and refinish with metal polish.

® Check that both brakes operate correctly.
Apply each brake hard and check that it’s not
possible to move the motorcycle forwards,
then check that the brake frees off again once
released. Brake caliper pistons can stick due
to corrosion around the piston head, or on the
sliding caliper types, due to corrosion of the
slider pins. If the brake doesn’t free after
repeated operation, take the caliper off for
examination. Similarly drum brakes can stick

due to a seized operating cam, cable or rod
linkage.

@ If the motorcycle has been in long-term
storage, replace the brake fluid and clutch
fluid (where applicable).

® Depending on where the bike has been
stored, the wiring, cables and hoses may have
been nibbled by rodents. Make a visual check
and investigate disturbed wiring loom tape.

Battery

@ If the battery has been previously removed
and given top up charges it can simply be
reconnected. Remember to connect the
positive cable first and the negative cable last.
® On conventional refillable batteries, if the
battery has not received any attention,
remove it from the motorcycle and check its
electrolyte level. Top up if necessary then
charge the battery. If the battery fails to hold a
charge and a visual check show heavy white
sulfation of the plates, the battery is probably
defective and must be replaced. This is
particularly likely if the battery is old. Confirm
battery condition with a specific gravity
check.

@ On sealed (MF) batteries, if the battery has
not received any attention, remove it from the
motorcycle and charge it according to the
information on the battery case - if the battery
fails to hold a charge it must be replaced.

Starting procedure

® if a kickstart is fitted, turn the engine over a
couple of times with the ignition OFF to
distribute oil around the engine. If no kickstart
is fitted, flick the engine kill switch OFF and
the ignition ON and crank the engine over a
couple of times to work oil around the upper
cylinder components. If the nature of the
ignition system is such that the starter won’t
work with the kill switch OFF, remove the
spark plugs, fit them back into their caps and
ground their bodies on the cylinder head.
Reinstall the spark plugs afterwards.

® Switch the kill switch to RUN, operate the
choke and start the engine. If the engine won’t
start don’t continue cranking the engine - not
only will this flatten the battery, but the starter
motor will overheat. Switch the ignition off and
try again later. If the engine refuses to start,
go through the troubleshooting procedures in
this manual. Note: /f the bike has been in
storage for a long time, old fuel or a carburetor
blockage may be the problem. Gum deposits
in carburetors can block jets - if a carburetor
cleaner doesn’t prove successful the
carburetors must be dismantled for cleaning.
® Once the engine has started, check that
the lights, turn signals and horn work properly.

® Treat the bike gently for the first ride and
check all fluid levels on completion. Settle the
bike back into the maintenance schedule.
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This Section provides an easy reference-guide to the more
common faults that are likely to afflict your machine. Obviously, the
opportunities are almost limitless for faults to occur as a resuit of
obscure failures, and to try and cover all eventualities would require a
book. Indeed, a number have been written on the subject.

Successful troubleshooting is not a mysterious ‘black art’ but the
application of a bit of knowledge combined with a systematic and
logical approach to the problem. Approach any troubleshooting by first
accurately identifying the symptom and then checking through the list

of possible causes, starting with the simplest or most obvious and
progressing in stages to the most complex. Take nothing for granted,
but above all apply liberal quantities of common sense.

The main symptom of a fault is given in the text as a major heading
below which are listed the various systems or areas which may contain
the fault. Details of each possible cause for a fault and the remedial
action to be taken are given. Further information should be sought in
the relevant Chapter.
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1 Engine doesn’t start or is difficult to start

Starter motor doesn’t rotate

Engine kill switch OFF.

Fuse blown. Check main circuit breaker (Chapter 8).

Battery voltage low. Check and recharge battery (Chapter 8).

Starter motor defective. Make sure the wiring to the starter is

secure. Make sure the starter solenoid clicks when the start button

is pushed. If the solenoid clicks, then the fault is in the wiring or
motor.

Starter solenoid faulty. Check it according to the procedure in

Chapter 8.

[] Starter switch not contacting. The contacts could be wet,
corroded or dirty. Disassemble and clean the switch (Chapter 8).

[] Wiring open or shorted. Check all wiring connections and
harnesses to make sure that they are dry, tight and not corroded.
Also check for broken or frayed wires that can cause a short to
ground (see wiring diagram, Chapter 8).

(1 Ignition (main) switch defective. Check the switch according to the
procedure in Chapter 8. Replace the switch with a new one if it is
defective.

[ Engine kill switch defective. Check for wet, dirty or corroded

contacts. Clean or replace the switch as necessary (Chapter 8).

Starter motor rotates but engine does not turn
over

[] Starter pinion gear defective. Inspect and repair or replace
(Chapter 8).

[] Damaged starter jackshaft. Inspect and replace the damaged
parts (Chapter 8).

Starter works but engine won’t turn over (seized)

L1 Seized engine caused by one or more internally damaged
components. Failure due to wear, abuse or lack of lubrication.
Damage can include seized valves, rocker arms, lifters, camshafts,
pistons, crankshaft or connecting rod bearings. Refer to Chapter 2
for engine disassembly.

No fuel flow

] No fuel in tank.
[ Fuel tank breather hose obstructed.
[1 Fuel filter is blocked (see Chapter 1).

Engine flooded

[] Starting technique incorrect. Under normal circumstances the
machine should start with little or no throttle. When the engine is
cold, the choke should be operated (carburetor models) and the
engine started without opening the throttle. When the engine is at
operating temperature, only a very slight amount of throttle should
be necessary.

No spark or weak spark

Ignition switch OFF.

Engine kill switch turned to the OFF position.

Battery voltage low. Check and recharge the battery as necessary
(Chapter 8).

Spark plugs dirty, defective or worn out. Locate reason for fouled
plugs using spark plug condition chart and follow the plug
maintenance procedures (Chapter 1).

Spark plug caps or secondary (HT) wiring faulty. Check condition.
Replace either or both components if cracks or deterioration are
evident (Chapter 4).
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Spark plug caps not making good contact. Make sure that the
plug caps fit snugly over the plug ends.

Ignition HT coils defective. Check the coils, referring to Chapter 4.
ECM defective. Refer to Chapter 4 for details.

Crankshaft or camshart position sensor defective. Check the unit,
referring to Chapter 4 for details.

Ignition or kill switch shorted. This is usually caused by water,
corrosion, damage or excessive wear. The switches can be
disassembled and cleaned with electrical contact cleaner. If
cleaning does not help, replace the switches (Chapter 8).

] Wiring shorted or broken between:
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a) Ignition (main) switch and engine kill switch (or blown fuse,
tripped breaker)

b) ECM and engine kill switch

c) ECM and ignition HT coils

d) Ignition HT coils and spark plugs

e) ECM and camshaft position sensor.

[] Make sure that all wiring connections are clean, dry and tight.
Look for chafed and broken wires (Chapters 4 and 8).

Compression low

[ Spark plugs loose. Remove the plugs and inspect their threads.
Reinstall and tighten to the specified torque (Chapter 1).

[l Cylinder head not sufficiently tightened down. If the cylinder head
is suspected of being loose, then there’s a chance that the gasket
or head is damaged if the problem has persisted for any length of
time. The head bolits should be tightened to the proper torque in
the correct sequence (Chapter 2).

[0 Cylinder and/or piston worn. Excessive wear will cause
compression pressure to leak past the rings. This is usually
accompanied by worn rings as well. A top-end overhaul is
necessary (Chapter 2).

[] Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubrication or fuelling problem that
causes excess carbon deposits or seizures to form on the pistons
and rings. Top-end overhaul is necessary (Chapter 2).

[] Piston ring-to-groove clearance excessive. This is caused by
excessive wear of the piston ring lands. Piston replacement is
necessary (Chapter 2).

[1 Cylinder head gasket damaged. If a head is allowed to become
loose, or if excessive carbon build-up on the piston crown and
combustion chamber causes extremely high compression, the
head gasket may leak. Retorquing the head is not always
sufficient to restore the seal, so gasket replacement is necessary
(Chapter 2).

[ Cylinder head warped. This is caused by overheating or
improperly tightened head bolts. Machine shop resurfacing or
head replacement is necessary (Chapter 2).

[1 Valve spring broken or weak. Caused by component failure or
wear; the springs must be replaced (Chapter 2).

[0 Valve not seating properly. This is caused by a bent valve (from
over-revving burned valve or seat (improper fueiling) or an
accumulation of carbon deposits on the seat (from fuelling or
fubrication problems). The valves must be cleaned and/or
replaced and the seats serviced if possible (Chapter 2).
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1 Engine doesn’t start or is difficult to start (continued)

Stalls after starting
[1 Improper choke action. Make sure the choke linkage shaft is

Rough idle

|

Ignition maifunction. See Chapter 4.

clamps and replace or repair defective parts.
Fuel tank breather hose obstructed.

over-revving or improper valve adjustment), burned valve or seat

getting a full stroke and staying in the out position (Chapter 3). [1 lIdle speed incorrect. See Chapter 1.
[ Ignition malfunction. See Chapter 4. [] Carburetor maifunction. See Chapter 3.
[] Carburetor malfunction. See Chapter 3. [] Fuel contaminated. The fuel can be contaminated with either dirt
[1 Fuel contaminated. The fuel can be contaminated with either dirt or water, or can change chemically if the machine is allowed to sit
or water, or can change chemically if the machine is allowed to sit for several months or more. Drain the tank (Chapter 3).
for several months or more. Drain the tank (Chapter 3). [ Intake air leak. Check for loose intake manifold and
[0 Intake air leak. Check for loose intake manifold and damaged/disconnected vacuum hoses. Replace the intake ducts
damaged/disconnected vacuum hoses (Chapter 3). if they are split or deteriorated (Chapter 3).
O Engine idle speed incorrect. On carburetor models, turn idle ] Airfilter clogged. Replace the air filter element (Chapter 1).
adjusting screw until the engine idles at the specified rpm
(Chapter 1).
2 Poor running at low speeds
Spark weak ] Piston rings worn, weak, broken, or sticking. Broken or sticking
[] Battery voltage low. Check and recharge battery (Chapter 8). piston rings usually indicate a lubricat.ion or fuelling problem.that
[0 Spark plugs fouled, defective or worn out. Refer to Chapter 1 for causes excess carbon depos.lts or seizures to form on the pistons
spark plug maintenance. apd rings. Top-end overhaul is necessary (Che.lpt.er 2).
[ Spark plug cap or HT wiring defective. Refer to Chapters 1 and 4 ) Piston rmg-to-groove c[e arance excessive. This is caused bY
for details on the ignition system. excess:; \g:‘:; ;tfe :h; piston ring lands. Piston replacement is
h necess .
% ﬁ%irr‘:eﬂtu gpcaarEsplnuc;tsr-n\?vkrgggctc;r::c;éat range or cap [0 Cylinder head gas!(et damaged.l If a head is allpwed to become
configuration. Check and install correct plugs listed in Chapter 1. loose, or.'f excessive carbon build-up on Fhe piston crqwn and
[0 ECM faulty. See Chapter 3. combustion chamber causes e)'(tremely hlgh' compression, the
[] Pick-up coil defective. See Chapter 3. head gasket may leak. Retorquing the head is not ah{vays
[ Ignition coil defective. See Chapter 4 sufficient to restore the seal, so gasket replacement is necessary
’ ) (Chapter 2).
Fuel/air mixture incorrect [0 Cylinder head warped. This is caused t?y overheating or
[ Pilot jet or air passage blocked. Remove and overhaul the improperly tightengd head bolts. Machine shop resurfacing or
carburetor (if equipped) (Chapter 3). head repl'acement is necessary (Chapter 2). '
[ Air fiiter clogged, poorly sealed or missing (Chapter 1). [0 Valve spring proken or weak. Caused by component failure or
[ Air filter housing poorly sealed. Look for cracks, holes or loose wear; the springs must be rep!ac;ed (Chapter 2).
[ Valve not seating properly. This is caused by a bent valve {(from
O
O

Intake air leak. Check for loose intake manifold and
damaged/disconnected vacuum hoses. Replace the intake ducts
if they are split or deteriorated (Chapter 3).

Compression low

[0 Spark plugs loose. Remove the plugs and inspect their threads.
Reinstall and tighten to the specified torque (Chapter 1).

[] Cylinder head not sufficiently tightened down. If the cylinder head
is suspected of being loose, then there’s a chance that the gasket
and head are damaged if the problem has persisted for any length
of time. The head bolits should be tightened to the proper torque
in the correct sequence (Chapter 2).

[ Cylinder and/or piston worn. Excessive wear will cause
compression pressure to leak past the rings. This is usually
accompanied by worn rings as well. A top-end overhaul is
necessary (Chapter 2).

(improper fuelling) or an accumulation of carbon deposits on the
seat {from fuelling, lubrication problems). The valves must be
cleaned and/or replaced and the seats serviced if possible
(Chapter 2).

Poor acceleration

O
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Carburetor fault. Remove and overhaul the carburetor (Chapter 3).
Engine oil viscosity too high. Using a heavier oil than that
recommended in Chapter 1 can damage the oil pump or
lubrication system and cause drag on the engine.

Brakes dragging. Usually caused by debris which has entered the
brake piston seals, or from a warped disc or bent axle. Repair as
necessary (Chapter 6).
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3 Poor running or no power at high speed

Firing incorrect
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Alr filter restricted. Clean or replace filter (Chapter 1).

Spark plugs fouled, defective or worn out. See Chapter 1 for spark
plug maintenance.

Spark plug caps or HT wiring defective. See Chapters 1 and 4 for
details of the ignition system.

Spark plug caps not in good contact. See Chapter 4.

Incorrect spark plugs. Wrong type, heat range or cap
configuration. Check and install correct plugs listed in Chapter 1.
ECM defective. See Chapter 4.

Camshaft position sensor defective. See Chapter 4.

Ignition coils defective. See Chapter 4.

Fuel/air mixture incorrect
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Carburetor fault. Remove and overhaul the carburetor (Chapter 3).
Air filter clogged, poorly sealed, or missing (Chapter 1).

Air filter housing poorly sealed. Look for cracks, holes or loose
clamps, and replace or repair defective parts.

Fuel tank breather hose obstructed.

Intake air leak. Check for loose intake manifold and damaged/
disconnected vacuum hoses. Replace the intake ducts if they are
split or deteriorated (Chapter 4).

Compression low

([
([

Spark plugs loose. Remove the plugs and inspect their threads.
Reinstall and tighten to the specified torque (Chapter 1).

Cylinder head not sufficiently tightened down. If the cylinder head
is suspected of being loose, then there’s a chance that the gasket
and head are damaged if the problem has persisted for any length
of time. The head bolts should be tightened to the proper torque
in the correct sequence (Chapter 2).

Cylinder and/or piston worn. Excessive wear will cause
compression pressure to leak past the rings. This is usually
accompanied by worn rings as well. A top-end overhaul is
necessary (Chapter 2).

Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubrication or fuelling probiem that
causes excess carbon deposits or seizures to form on the pistons
and rings. Top-end overhaul is necessary (Chapter 2).

Piston ring-to-groove clearance excessive. This is caused by
excessive wear of the piston ring lands. Piston replacement is
necessary (Chapter 2).

Cylinder head gasket damaged. If a head is allowed to become
loose, or if excessive carbon build-up on the piston crown and

combustion chamber causes extremely high compression, the
head gasket may leak. Retorquing the head is not always
sufficient to restore the seal, so gasket replacement is necessary
(Chapter 2).

Cylinder head warped. This is caused by overheating or
improperly tightened head bolts. Machine shop resurfacing or
head replacement is necessary (Chapter 2).

Valve spring broken or weak. Caused by component failure or
wear; the springs must be replaced (Chapter 2).

Valve not seating properly. This is caused by a bent valve (from
over-revving), burned valve or seat (improper fuelling) or an
accumulation of carbon deposits on the seat (from fuelling or
lubrication problems). The valves must be cleaned and/or
replaced and the seats serviced if possible (Chapter 2).

Knocking or pinging

]

Carbon build-up in combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbon particles to the
crown and chamber is the easiest way to remove the build-up.
Otherwise, the cylinder head will have to be removed and
decarbonized (Chapter 2).

Incorrect or poor quality fuel. Old or improper grades of fuel can
cause detonation. This causes the piston to rattle, thus the
knocking or pinging sound. Drain old fuet and always use the
recommended fuel grade.

Spark plug heat range incorrect. Uncontrolled detonation indicates
the plug heat range is too hot. The plug in effect becomes a glow
plug, raising cylinder temperatures. Install the proper heat range
plug (Chapter 1).

Improper air/fuel mixture. This will cause the cylinders to run hot,
which leads to detonation. An intake air leak can cause this
imbalance. See Chapter 3.

Miscellaneous causes

O
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Throttle valve doesn’t open fully. Adjust the throttie grip freeplay
(Chapter 1).

Clutch slipping. May be caused by loose or worn clutch
components. Refer to Chapter 2 for clutch overhaul procedures.
Engine oil viscosity too high. Using a heavier oil than the one
recommended in Chapter 1 can damage the oil pump or
lubrication system and cause drag on the engine.

Brakes dragging. Usually caused by debris which has entered the
brake piston seals, or from a warped disc or drum, or bent axle.
Repair as necessary.
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4 Overheating

Firing incorrect

Spark plugs fouled, defeetive or worn out. See Chapter 1 for spark
plug maintenance.

Incorrect spark piugs.

ECM defective. See Chapter 4.

Camshaft position sensor faulty. See Chapter 4.

Faulty ignition coil. See Chapter 4.

Fuel/air mixture incorrect

Carburetor fault. Remove and overhaul the carburetor {Chapter 3).
Air filter clogged, poorly sealed, or missing (Chapter 1).

Air filter housing poorly sealed. Look for cracks, holes or loose
clamps, and replace or repair defective parts.

Fuel tank breather hose obstructed.

Intake air leak. Check for loose carburetor intake duct retaining
clips and damaged/disconnected vacuum hoses. Replace the
intake ducts if they are split or deteriorated (Chapter 3).

Compression too high

[1 Carbon build-up in combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbon particles to the
piston crown and chamber is the easiest way to remove the build-
up. Otherwise, the cylinder head will have to be removed and
decarbonized {Chapter 2).

1 Improperly machined head surface or installation of incorrect
gasket during engine assembly.
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5 Clutch problems

Engine load excessive

] Clutch slipping. Can be caused by damaged, loose or worn clutch
components. Refer to Chapter 2 for overhaul procedures.

[ Engine oil level too high. The addition of too much oil will cause
pressurization of the crankcase and inefficient engine operation.
Check Specifications and drain to proper level (Chapter 1).

[1 Engine oil viscosity too high. Using a heavier oil than the one
recommended in Chapter 1 can damage the oil pump or
lubrication system as well as cause drag on the engine.

[] Brakes dragging. Usually caused by debris which has entered the
brake piston seals, or from a warped disc or drum, or bent axle.
Repair as necessary.

Lubrication inadequate

[ Engine oit level too low. Friction caused by intermittent lack of
lubrication or from oil that is overworked can cause overheating.
The oil provides a definite cooling function in the engine. Check
the oil level (Chapter 1).

[ Poor quality engine oil or incorrect viscosity or type. Oil is rated
not only according to viscosity but also according to type. Some
oils are not rated high enough for use in this engine. Check the
Specifications section and change to the correct oil (Chapter 1).

Miscellaneous causes

[ Modification to exhaust system. Most aftermarket exhaust
systems cause the engine to run leaner, which makes it run hotter.

Clutch slipping

Clutch cable freeplay incorrectly adjusted (Chapter 1).

Friction plates worn or warped. Overhaul the clutch assembly
(Chapter 2).

Metal plates warped (Chapter 2).

Clutch diaphragm spring broken or weak. An old or heat-damaged
(from slipping clutch) spring should be replaced with a new one
(Chapter 2).

Clutch pushrod bent. Check and, if necessary, replace (Chapter 2).
Clutch center or housing unevenly worn. This causes improper
engagement of the plates. Replace the damaged or worn parts
(Chapter 2).
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Clutch not disengaging completely
[ Clutch cable freeplay incorrectly adjusted (Chapter 1).

[0 Clutch plates warped or damaged. This will cause clutch drag,
which in turn will cause the machine to creep. Overhaul the clutch
assembly (Chapter 2).

] Clutch spring tension uneven. Usually caused by a sagged or
broken spring. Check and replace the diaphragm spring (Chap-
ter 2).

] Engine oil deteriorated. Old, thin, worn out oil will not provide
proper lubrication for the plates, causing the clutch to drag.
Replace the oil and filter ({Chapter 1).

(1 Engine oil viscosity too high. Using a heavier oil than
recommended in Chapter 1 can cause the plates to stick together,
putting a drag on the engine. Change to the correct weight oil
(Chapter 1).

[0 Clutch housing bearing seized. Lack of lubrication, severe wear or
damage can cause the bearing to seize on the input shaft.
Overhaul of the clutch, and perhaps transmission, may be
necessary to repair the damage {Chapter 2).
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6 Gearchanging problems

Doesn’t go into gear or lever doesn’t return

LI Clutch not disengaging. See above.

O Shift fork(s) bent or seized. Often caused by dropping the machine
or from lack of iubrication. Overhaul the transmission (Chapter 2).

[0 Gear(s) stuck on shaft. Most often caused by a lack of lubrication
or excessive wear in transmission bearings and bushings.
Overhaul the transmission (Chapter 2).

0J Gear shift drum binding. Caused by lubrication failure or excessive

wear. Replace the drum and bearing (Chapter 2).

Gear shift lever pawl spring weak or broken (Chapter 2).

Gear shift lever broken. Splines stripped out of lever or shaft,

caused by allowing the lever to get loose or from dropping the

machine. Replace necessary parts (Chapter 2).

(] Gear shift mechanism stopper arm broken or worn. Full
engagement and rotary movement of shift drum results. Replace
the arm (Chapter 2).
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7 Abnormal engine noise

L1 Stopper arm spring broken. Allows arm to float, causing sporadic
shift operation. Replace spring (Chapter 2).

Jumps out of gear

L1 Shift fork(s) worn. Overhaul the transmission (Chapter 2),

O Gear groove(s) worn. Overhaul the transmission (Chapter 2).

(] Gear dogs or dog slots worn or damaged. The gears should be
inspected and replaced. No attempt should be made to service
the worn parts.

Overselects

(] Stopper arm spring weak or broken (Chapter 2).
OJ Return spring post broken or distorted (Chapter 2).

Knocking or pinging

0J Carbon build-up in combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbon particles to the
piston crown and chamber is the easiest way to remove the build-
up. Otherwise, the cylinder head will have to be removed and
decarbonized (Chapter 2).

(] incorrect or poor quality fuel. Old or improper fuel can cause
detonation. This causes the pistons to rattle, thus the knocking or
pinging sound. Drain the old fuel and always use the
recommended grade fuel (Chapter 3).

[J Spark plug heat range incorrect. Uncontrolled detonation indicates
that the plug heat range is too hot. The plug in effect becomes a
glow plug, raising cylinder temperatures. Install the proper heat
range plug (Chapter 1).

(1 Improper air/fuel mixture. This will cause the cylinders to run hot
and lead to detonation. Blocked carburetor jets or an air leak can
cause this imbalance. See Chapter 3.

Piston slap or rattling

[ Cyiinder-to-piston clearance excessive. Caused by improper
assembly. Inspect and overhaul top-end parts (Chapter 2).

0O Connecting rod bent. Caused by over-revving, trying to start a badly
flooded engine or from ingesting a foreign object into the
combustion chamber. Replace the damaged parts (Chapter 2).

0J Piston pin or piston pin bore worn or seized from wear or lack of

lubrication. Replace damaged parts (Chapter 2).

Piston ring(s) worn, broken or sticking. Overhaul the top-end

(Chapter 2).

[J Piston seizure damage. Usually from fack of lubrication or
overheating. Replace the pistons and cylinders, as necessary
(Chapter 2).

O

O Connecting rod bearing clearance excessive. Caused by
excessive wear or lack of lubrication. Replace worn parts.

Valve noise

L1 Hydraulic lifter worn or damaged. Inspect and replace as
necessary (Chapter 2).

[ Valve spring broken or weak. Check and replace weak valve
springs (Chapter 2).

(] Camshaft or rocker arms worn or damaged. Lack of lubrication at
high rpm is usually the cause of damage. insufficient oil or failure
to change the oil at the recommended intervals are the chief
causes. Inspect and replace as necessary. Rocker arm bushings
can be replaced separately (Chapter 2).

Other noise

[ Cylinder head gasket leaking.

L] Exhaust pipe leaking at cylinder head connection. Caused by
improper fit of pipe(s) or loose exhaust nuts. All exhaust fasteners
should be tightened evenly and carefully. Failure to do this will
lead to a leak.

(] Crankshaft runout excessive. Caused by a bent crankshaft (from

over-revving) or damage from an upper cylinder component

failure. Can also be attributed to dropping the machine on either of
the crankshaft ends.

Engine mounting bolts loose. Tighten ail engine mount boits

(Chapter 2).

Crankshaft bearings worn (Chapter 2).

Camchain, tensioner or guides worn. Replace according to the

procedure in Chapter 2.

O

og
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8 Abnormal driveline noise

Clutch and primary drive noise

[1 Clutch outer drum/friction plate clearance excessive (Chapter 2).
[] Loose or damaged clutch pressure plate and/or bolts (Chapter 2).
] Loose or damaged primary chain (Chapter 1).

Transmission noise

[0 Bearings worn. Also includes the possibility that the shafts are
worn. Overhaul the transmission (Chapter 2).

[0 Gears worn or chipped (Chapter 2).

0 Metal chips jammed in gear teeth. Probably pieces from a broken
gear or shift mechanism that were picked up by the gears. This
will cause early bearing failure (Chapter 2).

[J Transmission oil level too low. Causes a howl from transmission
(Chapter 1).

Final drive noise

[0 Belt not adjusted properly (Chapter 1).

[] Front or rear sprocket loose. Tighten fasteners (Chapter 6).
[ Sprockets worn. Replace sprockets (Chapter 6).

[J Rear sprocket warped. Replace sprockets (Chapter 6).

9 Abnormal frame and suspension noise

Front end noise

0 Low fluid level or improper viscosity oil in forks. This can sound
like spurting and is usually accompanied by irregular fork action
(Chapter 5).

Spring weak or broken. Makes a clicking or scraping sound. Fork
oil, when drained, wili have a lot of metal particles in it (Chapter 5).
Steering head bearings loose or damaged. Clicks when braking.
Check and adjust or replace as necessary (Chapters 1 and 5).
Triple clamps loose. Make sure all clamp bolts are tightened to the
specified torque (Chapter 5).

Fork tube bent. Good possibility if machine has been dropped.
Replace tube with a new one (Chapter 5).

Front axle bolt or axle pinch bolts loose. Tighten them to the
specified torque (Chapter 6).

Loose or worn wheel bearings. Check and replace as needed
(Chapter 6).

Shock absorber noise

[ Fluid level incorrect. indicates a leak caused by defective seal.
Shock will be covered with oil. Replace shock (Chapter 5).

[0 Defective shock absorber with internal damage. This is in the body
of the shock and can’t be remedied. The shock must be replaced
with a new one (Chapter 5).

O 0o 0 040 O

[1 Bent or damaged shock body. Repiace the shock with a new one
(Chapter 5).

Brake noise

[J Squeal caused by dust on brake pads. Usually found in
combination with glazed pads. Clean using brake cleaning solvent
(Chapter 8).

[0 Contamination of brake pads or shoes. Oil, brake fluid or dirt
causing brake to chatter or squeal. Clean or replace pads
(Chapter 6).

[] Pads or shoes glazed. Caused by excessive heat from prolonged
use or from contamination. Do not use sandpaper/emery cloth or
any other abrasive to roughen the pad surfaces as abrasives will
stay in the pad material and damage the disc. A very fine flat file
can be used, but pad replacement is suggested as a cure
(Chapter 6).

[0 Disc warped. Can cause a chattering, clicking or intermittent
squeal. Usually accompanied by a pulsating lever and uneven
braking. Replace the disc (Chapter 6).

[0 Loose or worn wheel bearings. Check and replace as needed
(Chapter 6).

10 Oil pressure warning light comes on

Engine lubrication system

[0 Engine oil pump defective or failed relief valve. Inspect (Chapter 2).

[] Engine oil level low. Inspect for leak or other problem causing low
oil level and add recommended oil (Chapter 1).

[] Engine oil viscosity too low. Very old, thin oil or an improper
weight of oil used in the engine. Change to correct oil (Chapter 1).

Electrical system

[0 Oil pressure switch defective. Check the switch according to the
procedure in Chapter 8. Replace it if it is defective.

[0 Oil pressure indicator light circuit defective. Check for pinched,
shorted, disconnected or damaged wiring (Chapter 8).
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11 Excessive exhaust smoke

White smoke
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Piston oil ring worn. The ring may be broken or damaged, causing
oil from the crankcase to be pulied past the piston into the

combustion chamber. Replace the rings with new ones (Chapter 2).

Cylinders worn, cracked, or scored. Caused by overheating or oil
starvation. Install a new cylinder (Chapter 2).

Valve oil seal damaged or worn. Replace oil seals with new ones
(Chapter 2).

Valve guide worn. Perform a complete valve job (Chapter 2).
Engine oil level too high, which causes the oil to be forced past
the rings. Drain oil to the proper level (Chapter 1).

Head gasket broken between oil return and cylinder. Causes oil to
be pulled into the combustion chamber. Replace the head gasket
and check the head for warpage (Chapter 2).

12 Poor handling or stability

]

Abnormal crankcase pressurization, which forces oil past the
rings. Clogged breather is usually the cause.

Black smoke
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Air filter clogged. Clean or replace the element (Chapter 1).
Carburetor flooding. Remove and overhaul the carburetor (Chap-
ter 3).

Main jet too large. Remove and overhaul the carburetor(s) (Chap-
ter 3).

Choke cable stuck (Chapter 3).

Fuel level too high. Check the fuel level (Chapter 3).

Handlebar hard to turn
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Steering head bearing adjuster nut too tight. Check adjustment as
described in Chapter 5.

Bearings damaged. Roughness can be felt as the bars are turned
from side-to-side. Replace bearings and races (Chapter 5).
Races dented or worn. Denting results from wear in only one
position (e.g., straight ahead), from a collision or hitting a pothole
or from dropping the machine. Replace races and bearings
(Chapter 5).

Steering stem lubrication inadequate. Causes are grease getting
hard from age or being washed out by high pressure car washes.
Disassemble steering head and repack bearings (Chapter 5).
Steering stem bent. Caused by a collision, hitting a pothole or by
dropping the machine. Replace damaged part. Don’t try to
straighten the steering stem (Chapter 5).

Front tire air pressure too low (Chapter 1).

Handlebar shakes or vibrates excessively
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Tires worn or out of balance (Chapter 6).

Swingarm bearings worn. Replace worn bearings (Chapter 5).
Wheel rim(s) warped or damaged. Inspect wheels for runout
(Chapter 6).

Wheel bearings worn. Worn front or rear wheel bearings can
cause poor tracking. Worn front bearings will cause wobble
(Chapter 6).

Handlebar clamp bolts loose (Chapter 5).

Fork yoke bolts loose. Tighten them to the specified torque
(Chapter 5).

Engine mounting bolts loose. Will cause excessive vibration with
increased engine rpm (Chapter 2).

Handlebar pulls to one side

O
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Frame bent. Definitely suspect this if the machine has been
dropped. May or may not be accompanied by cracking near the
bend. Replace the frame (Chapter 7).

Wheels out of alignment. Caused by improper location of axle
spacers or from bent steering stem or frame (Chapters 5 and 7).
Swingarm bent or twisted. Caused by age (metal fatigue) or
impact damage. Replace the arm (Chapter 5).

Steering stem bent. Caused by impact damage or by dropping the
motorcycle. Replace the steering stem (Chapter 5).

Fork tube bent. Disassemble the forks and replace the damaged
parts (Chapter 5).

Fork oil level uneven, Check and add or drain as necessary
(Chapter 1).

Poor shock absorbing qualities

Too hard:

a) Fork oil level excessive (Chapter 1).
b) Fork oil viscosity too high. Use a lighter oil (see the Specifications

in Chapter 1).

¢) Fork tube bent. Causes a harsh, sticking feeling (Chapter 5).
d) Shock shaft or body bent or damaged (Chapter 5).

e) Fork internal damage (Chapter 5).

f) Shock internal damage.

g) Tire pressure too high (Chapter 1).

Too soft:

a) Fork or shock oil insufficient and/or leaking (Chapter 1).
b) Fork oil level too low (Chapter 5).

¢) Fork oil viscosity too light (Chapter 5).

d) Fork springs weak or broken (Chapter 5).

e) Shock internal damage or leakage (Chapter 5).
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13 Braking problems

Brakes are spongy, don’t hold O Axle bent. Replace axle (Chapter 6).
] Airin brake line. Caused by inattention to master cylinder fiuid S \?\;’ﬁkel cah:)e; dbg:tztlr?g:sié?;jz?:g ?a)d (Chapter 6)
level or by leakage. Locate problem and bleed brakes (Chapter 6). 0 Wheel \t/)va P d d 9 Chapt p6 ’
[1 Pad or disc worn (Chapters 1 and 6). eel bearings damaged or worn (Chapter 6).
] Brake fluid leak. See paragraph 1.
[0 Contaminated pads. Caused by contamination with oil, grease, Brakes drag
brake fluid, etc. Clean or replace pads. Clean disc thoroughly with [ Master cylinder piston seized. Caused by wear or damage to
brake cleaner (Chapter 7). piston or cylinder bore (Chapter 6).
[ Brake fluid deteriorated. Fluid is old or contaminated. Drain [0 Lever binding. Check pivot and lubricate (Chapter 6).
system, replenish with new fluid and bleed the system (Chapter 6). [ Brake caliper piston seized in bore. Caused by wear or ingestion
] Master cylinder internal parts worn or damaged causing fluid to of dirt past deteriorated seal (Chapter 6).
bypass (Chapter 6). [0 Brake caliper mounting bracket pins corroded. Clean off corrosion
[ Master cylinder bore scratched by foreign material or broken and lubricate (Chapter 6).
spring. Repair or replace master cylinder (Chapter 6). [] Brake pad damaged. Material separated from backing plate.
[0 Disc warped. Replace disc (Chapter 6). Usually caused by faulty manufacturing process or from contact
with chemicals. Replace pads (Chapter 6).
Brake lever or pedal pulsates [0 Pads or shoes improperly installed (Chapter 6).
[1 Disc or drum warped. Replace (Chapter 6).
14 Electrical problems
Battery dead or weak Battery overcharged
(] Battery faulty. Caused by sulfated plates which are shorted [] Regulator/rectifier defective. Overcharging is noticed when battery
through sedimentation. Also, broken battery terminal making only gets excessively warm (Chapter 8).
occasional contact (Chapter 8). [ Battery defective. Replace battery with a new one (Chapter 8).
Battery cables making poor contact (Chapter 8). [] Battery amperage too low, wrong type or size. Install

Oooo O ggd

Load excessive. Caused by addition of high wattage lights or
other electrical accessories.

Ignition (main) switch defective. Switch either grounds internally or
fails to shut off system. Replace the switch (Chapter 8).
Regulator/rectifier defective (Chapter 8).

Alternator stator coil open or shorted (Chapter 8).

Wiring faulty. Wiring grounded or connections loose in ignition,
charging or lighting circuits (Chapter 8).

manufacturer’s specified amp-hour battery to handle charging
load (Chapter 8).
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@ Low compression will result in exhaust
smoke, heavy oil consumption, poor starting
and poor performance. A compression test
will provide useful information about an
engine’s condition and if performed regularly,
can give warning of trouble before any other
symptoms become apparent.

® A compression gauge will be required,
along with an adapter to suit the spark piug
hole thread size. Note that the screw-in type
gauge/adapter set up is preferable to the
rubber cone type.

® Compression testing procedures for the
motorcycles covered in this manual are
described in Chapter 2.

battery open-circuit

@ Before any electrical fault is investigated
the battery shouid be checked.

@ You'll need a dc voltmeter or multimeter to
check battery voltage. Check that the leads
are inserted in the correct terminals on the
meter, red lead to positive (+), biack lead to

Read
here

negative (-). Incorrect connections can
damage the meter.

® A sound, fully-charged 12 volt battery
should produce between 12.3 and 12.6 volts
across its terminals (12.8 volts for a
maintenance-free battery). On machines with
a 6 voit battery, voltage should be between
6.1 and 6.3 volts.

1 Set a multimeter to the 0 to 20 volts dc
range and connect its probes across the
battery terminals. Connect the meter’s
positive (+) probe, usually red, to the battery
positive (+) terminal, followed by the meter’s
negative (-) probe, usually black, to the battery
negative terminal (-) (see iliustration 1).

2 If battery voitage is low (below 10 volts on a
12 volt battery or below 4 volts on a six voit
battery), charge the battery and test the
voltage again. If the battery repeatedly goes
flat, investigate the motorcycle’s charging
system.

Checkmg battery speclflc

grawty (SG)
A -create any sparks in the
_vicinity of the battery. Never
allow the electrolyte to contact your
. skin or clothing - if it does, wash it off
. and seek lmmedfate medlcal attention.

Warning: The gases
produced by the battery are .
explosive - never smoke or

® The specific gravity check gives an
indication of a battery’s state of charge.

® A hydrometer is used for measuring
specific gravity. Make sure you purchase one
which has a smail enough hose to insert in the
aperture of a motorcycle battery.

@ Specific gravity is simply a measure of the
electrolyte’s density compared with that of
water. Water has an SG of 1.000 and fully-

Float-type hydrometer for measuring battery specific gravity

charged battery electrolyte is about 26%
heavier, at 1.260.

@ Specific gravity checks are not possible on
maintenance-free batteries. Testing the open-
circuit voltage is the only means of
determining their state of charge.

1 To measure SG, remove the battery from the
motorcycle and remove the first cell cap. Draw
some electrolyte into the hydrometer and note
the reading (see illustration 2). Return the
electrolyte to the cell and install the cap.

2 The reading should be in the region of
1.260 to 1.280. If SG is below 1.200 the
battery needs charging. Note that SG will vary
with temperature; it should be measured at
20°C (68°F). Add 0.007 to the reading for
every 10°C above 20°C, and subtract 0.007
from the reading for every 10°C below 20°C.
Add 0.004 to the reading for every 10°F above
68°F, and subtract 0.004 from the reading for
every 10°F below 68°F.

3 When the check is complete, rinse the
hydrometer thoroughly with clean water.

‘Checking for continuity =

® The term continuity describes the
uninterrupted flow of electricity through an
electrical circuit. A continuity check will
determine whether an open-circuit situation
exists.

® Continuity can be checked with an
ohmmeter, multimeter, continuity tester or
battery and bulb test circuit (see iliustrations
3, 4 and 5).

@ All of these instruments are self-powered
by a battery, therefore the checks are made
with the ignition OFF.

@ As a safety precaution, always disconnect
the battery negative (-) lead before making
checks, particularly if ignition switch checks
are being made.

@ If using a meter, select the appropriate
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Digital multimeter can be used for all electrical tests

Battery and bulb test circuit

ohms scale and check that the meter reads
infinity (). Touch the meter probes together
and check that meter reads zero; where
necessary adjust the meter so that it reads
zero.

@ After using a meter, always switch it OFF
to conserve its battery.

Switch checks

1 If a switch is at fault, trace its wiring up to
the wiring connectors. Separate the wire
connectors and inspect them for security and
condition. A build-up of dirt or corrosion here
will most likely be the cause of the problem -
clean up and apply a water dispersant such
as WD40.

2 If using a test meter, set the meter to the
ohms x 10 scale and connect its probes
across the wires from the switch (see
illustration 6). Simple ON/OFF type switches,
such as brake light switches, only have two
wires whereas combination switches, like the
ignition switch, have many internal links.

Coniinuity check of front brake light switch us

Battery-powered continuity tester

ing a meter - note

cotter pins used to access connector terminals

Study the wiring diagram to ensure that you
are connecting across the correct pair of
wires. Continuity (low or no measurable
resistance - 0 ohms) should be indicated with
the switch ON and no continuity (high
resistance) with it OFF.

3 Note that the polarity of the test probes
doesn’t matter for continuity checks, although
care should be taken to follow specific test
procedures if a diode or solid-state
component is being checked.

4 ‘A continuity tester or battery and bulb
circuit can be used in the same way. Connect
its probes as described above (see
illustration 7). The light should come on to
indicate continuity in the ON switch position,
but should extinguish in the OFF position.

Wiring checks

® Many electrical faults are caused by
damaged wiring, often due to incorrect
routing or chaffing on frame components.

® Loose, wet or corroded wire connectors

Continuity check of rear brake light switch
using a continuity tester

can also be the cause of electrical problems,
especially in exposed locations.
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A buzzer is useful for voitage checks

1 A continuity check can be made on a single
length of wire by disconnecting it at each end
and connecting a meter or continuity tester
across both ends of the wire (see illus-
tration 8). '

2 Continuity (low or no resistance - 0 ohms)
should be indicated if the wire is good. If no
continuity (high resistance) is shown, suspect
a broken wire.

@ A voltage check can determine whether
current is reaching a component.

@ Voitage can be checked with a dc
voltmeter, multimeter set on the dc volts
scale, test light or buzzer (see illustrations 9
and 10). A meter has the advantage of being
able to measure actual voltage.

® When using a meter, check that its leads are

inserted in the correct terminals on the meter,
red to positive (+), black to negative (-).
Incorrect connections can damage the meter.
@ A voltmeter (or multimeter set to the dc
volts scale) should always be connected in
parallel (across the load). Connecting it in
series will destroy the meter.

@ Voltage checks are made with the ignition
ON.

1 First identify the relevant wiring circuit by
referring to the wiring diagram at the end of
this manual. If other electrical components
share the same power supply (ie are fed from
the same fuse), take note whether they are
working correctly - this is useful information in
deciding where to start checking the circuit.

2 If using a meter, check first that the meter
leads are plugged into the correct terminals
on the meter (see above). Set the meter to the
dc volts function, at a range suitable for the
battery voltage. Connect the meter red probe
(+) to the power supply wire and the black
probe to a good metal ground on the motor-

A simple test light can be used for voltage checks

Checking for voltage at the rear brake light power supply wire

using a meter. ..

cycle’s frame or directly to the battery
negative (-) terminal (see illustration 11).
Battery voltage should be shown on the meter
with the ignition switched ON.

3 If using a test light or buzzer, connect its
positive (+) probe to the power supply
terminal and its negative (-) probe to a good
ground on the motorcycle’s frame or directly
to the battery negative (-) terminal (see
illustration 12). With the ignition ON, the test
light should illuminate or the buzzer sound.

4 If no voltage is indicated, work back
towards the fuse continuing to check for
voltage. When you reach a point where there
is voltage, you know the problem lies between
that point and your last check point.

® Ground connections are made either



the frame (arrow)

directly to the engine or frame (such as
sensors, neutral switch etc. which only have a
positive feed) or by a separate wire into the
ground circuit of the wiring harness. Alter-
natively a short ground wire is sometimes run
directly from the component to the motor-
cycle’s frame.

® Corrosion is often the cause of a poor
ground connection.

@ |[f total failure is experienced, check the
security of the main ground lead from the
negative (-) terminal of the battery and also the
main ground point on the wiring harness. If
corroded, dismantle the connection and clean
ali surfaces back to bare metal.

1 To check the ground on a component, use
an insulated jumper wire to temporarily
bypass its ground connection (see
illustration 13). Connect one end of the
jumper wire between the ground terminal or

ght - note the ground connection to

Troubleshooting Equipment grere

metal body of the component and the other
end to the motorcycle’s frame.

2 If the circuit works with the jumper wire
installed, the original ground circuit is faulty.
Check the wiring for open-circuits or poor
connections. Clean up direct ground
connections, removing all traces of corrosion
and remake the joint. Apply petroleum jelly to
the joint to prevent future corrosion.

® A short-circuit occurs where current shorts
to ground bypassing the circuit components.
This usually results in a blown fuse.

A selection of jumper wires for making ground checks

@ A short-circuit is most likely to occur where
the insulation has worn through due to wiring
chafing on a component, allowing a direct
path to ground on the frame.

1 Remove any body panels necessary to
access the circuit wiring.

2 Check that ali electrical switches in the
circuit are OFF, then remove the circuit fuse
and connect a test light, buzzer or voltmeter
(set to the dc scale) across the fuse terminals.
No voltage should be shown.

3 Move the wiring from side to side while
observing the test light or meter. When the
test light comes on, buzzer sounds or meter
shows voltage, you have found the cause of
the short. It will usually shown up as damaged
or burned insulation.

4 Note that the same test can be performed
on each component in the circuit, even the
switch.
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A

ABS (Anti-lock braking system) A
system, usually electronically controlled,
that senses incipient wheel lockup
during braking and relieves hydraulic
pressure at wheel which is about to skid.

Aftermarket Components suitable for
the motorcycle, but not produced by the
motorcycle manufacturer.

Allen key A hexagonal wrench which
fits into a recessed hexagonal hole.

Alternating current (ac) Current
produced by an alternator. Requires
converting to direct current by a rectifier
for charging purposes.

Alternator Converts mechanical energy
from the engine into electrical energy to
charge the battery and power the
electrical system.

Ampere {amp) A unit of measurement
for the flow of electrical current. Current
= Volts + Ohms.

Ampere-hour (Ah) Measure of battery
capacity.

Angle-tightening A torque expressed in
degrees. Often follows a conventional
tightening torque for cylinder head or
main bearing fasteners (see illustration).

Angle-tightening cylinder head boits

Antifreeze A substance (usually
ethylene glycol) mixed with water, and
added to the cooling system, to prevent
freezing of the coolant in winter.
Antifreeze also contains chemicals to
inhibit corrosion and the formation of
rust and other deposits that would tend
to clog the radiator and coolant
passages and reduce cooling efficiency.

Anti-dive System attached to the fork
lower leg (slider) to prevent fork dive
when braking hard.

Anti-seize compound A coating that
reduces the risk of seizing on fasteners
that are subjected to high temperatures,
such as exhaust clamp bolts and nuts.

APl American Petroleum Institute. A
quality standard for 4-stroke motor oils.

Asbestos A natural fibrous mineral with
great heat resistance, commonly used in
the composition of brake friction
materials. Asbestos is a health hazard
and the dust created by brake systems
should never be inhaled or ingested.

ATF Automatic Transmission Fluid.
Often used in front forks.

ATU Automatic Timing Unit. Mechanical
device for advancing the ignition timing
on early engines.

ATV All Terrain Vehicle. Often called a
Quad.

Axial play Side-to-side movement.

Axle A shaft on which a wheel revolves.
Also known as a spindle.

Backlash The amount of movement
between meshed components when one
component is held still. Usually applies
to gear teeth.

Ball bearing A bearing consisting of a
hardened inner and outer race with
hardened steel balls between the two
races.

Bearings Used between two working
surfaces to prevent wear of the
components and a build-up of heat. Four
types of bearing are commonly used on
motorcycles: plain shell bearings, ball
bearings, tapered roller bearings and
needle roller bearings.

Bevel gears Used to turn the drive
through 90°. Typical applications are
shaft final drive and camshaft drive (see
illustration).

BHP Brake Horsepower. The British
measure-ment for engine power output.
Power output is now usually expressed
in kilowatts (kW).

Bevel gears are used to turn the drive
through 90°

Bias-belted tire Similar construction to
radial tire, but with outer belt running at
an angle to the wheel rim.

Big-end bearing The bearing in the end
of the connecting rod that’s attached to
the crankshaft.

Bleeding The process of removing air
from a hydraulic system via a bleed
nipple or bleed screw.

Bottom-end A description of an
engine’s crankcase components and all
components contained therein.

BTDC Before Top Dead Center in terms
of piston position. Ignition timing is often
expressed in terms of degrees or
millimeters BTDC.

Bush A cylindrical- metal or rubber
component used between two moving
parts.

Burr Rough edge left on a component
after machining or as a result of
excessive wear.

C

Cam chain The chain which takes drive
from the crankshaft to the camshaft(s).

Canister The main component in an
evaporative emission control system
(California market only); contains
activated charcoal granules to trap
vapors from the fuel system rather than
allowing them to vent to the atmosphere.

Castellated Resembling the parapets
along the top of a castle wall. For
example, a castellated wheel axle or
spindle nut.

Catalytic converter A device in the
exhaust system of some machines which



rere44 Technical Terms Explained

Cush drive rubber segments dampen out
transmission shocks

converts certain pollutants in the exhaust
gases into less harmful substances.

Charging system Description of the
components which charge the battery, ie
the alternator, rectifer and regulator.

Clearance The amount of space
between two parts. For exampie,
between a piston and a cylinder,
between a bearing and a journal, etc.

Coil spring A spiral of elastic steel
found in various sizes throughout a
vehicle, for example as a springing
medium in the suspension and in the
valve train.

Compression Reduction in volume, and
increase in pressure and temperature, of
a gas, caused by squeezing it into a
smaller space.

Compression damping Controls the
speed the suspension compresses when
hitting a bump.

Compression ratio The relationship
between cylinder volume when the
piston is at top dead center and cylinder
volume when the piston is at bottom
dead center.

Continuity The uninterrupted path in the
flow of electricity. Little or no measurable
resistance.

Continuity tester Self-powered bleeper
or test light which indicates continuity.

Cp Candiepower. Bulb rating commonly
found on US motorcycles.

Crossply tire Tire plies arranged in a
criss-cross pattern. Usually four or six
plies used, hence 4PR or 6PR in tire size
codes.

Cush drive Rubber damper segments
fitted between the rear wheel and final
drive sprocket to absorb transmission
shocks (see illustration).

D

Degree disc Calibrated disc for
measuring piston position. Expressed in
degrees.

Dial gauge Clock-type gauge with
adapters for measuring runout and
piston position. Expressed in mm or
inches.

Diaphragm The rubber membrane in a
master cylinder or carburetor which
seals the upper chamber.

Diaphragm spring A single sprung
plate often used in clutches.

Direct current (dc) Current produced
by a dc generator.

Decarbonization The process of
removing carbon deposits - typically
from the combustion chamber, valves
and exhaust port/system.

Detonation Destructive and damaging
explosion of fuel/air mixture in
combustion chamber instead of
controlled burning.

Diode An electrical valve which only
allows current to flow in one direction.
Commonly used in rectifiers and starter
interlock systems.

Disc valve (or rotary valve) An
induction system used on some two-
stroke engines.

Double-overhead camshaft (DOHC)
An engine that uses two overhead
camshafts, one for the intake valves and
one for the exhaust vaives.

Drivebelt A toothed belt used to
transmit drive to the rear wheel on some
motorcycles. A drivebelt has also been
used to drive the camshafts. Drivebelts
are usually made of Kevlar.

Driveshaft Any shaft used to transmit
motion. Commonly used when referring
to the final driveshaft on shaft drive
motorcycles.

E

ECU (Electronic Control Unit) A
computer which controls (for instance)
an ignition system, or an anti-lock
braking system.

EGO Exhaust Gas Oxygen sensor.
Some-times called a Lambda sensor.

Electrolyte The fluid in a lead-acid
battery.

EMS (Engine Management System) A
computer controlled system which
manages the fuel injection and the
ignition systems in an integrated fashion.

Endfloat The amount of lengthways
movement between two parts. As
applied to a crankshaft, the distance that
the crankshaft can move side-to-side in
the crankcase.

Endless chain A chain having no joining
link. Common use for cam chains and
final drive chains.

EP (Extreme Pressure) Oil type used in
locations where high loads are applied,
such as between gear teeth.

Evaporative emission control system
Describes a charcoal filled canister
which stores fuel vapors from the tank
rather than allowing them to vent to the
atmosphere. Usually only fitted to
California models and referred to as an
EVAP system.

Expansion chamber Section of two-
stroke engine exhaust system so
designed to improve engine efficiency
and boost power.

F

Feeler blade or gauge A thin strip or
blade of hardened steel, ground to an
exact thickness, used to check or
measure clearances between parts.

Final drive Description of the drive from
the transmission to the rear wheel.
Usually by chain or shaft, but sometimes
by beit.

Firing order The order in which the
engine cylinders fire, or deliver their
power strokes, beginning with the
number one cylinder.

Flooding Term used to describe a high
fuel level in the carburetor float
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chambers, leading to fuel overflow. Also
refers to excess fuel in the combustion
chamber due to incorrect starting
technique.

Free length The no-load state of a
component when measured. Clutch,
valve and fork spring lengths are
measured at rest, without any preload.

Freeplay The amount of travel before
any action takes place. The looseness in
a linkage, or an assembly of parts,
between the initial application of force
and actual movement. For example, the
distance the rear brake pedal moves
before the rear brake is actuated.

Fuel injection The fuel/air mixture is
metered electronically and directed into
the engine intake ports (indirect injection)
or into the cylinders (direct injection).
Sensors supply information on engine
speed and conditions.

Fuel/air mixture The charge of fuel and
air going into the engine. See
Stoichiometric ratio.

Fuse An electrical device which protects
a circuit against accidental overload. The
typical fuse contains a soft piece of
metal which is calibrated to melt at a
predetermined current flow (expressed
as amps) and break the circuit.

G

Gap The distance the spark must travel
in jumping from the center electrode to
the side electrode in a spark plug. Also
refers to the distance between the
ignition rotor and the pickup coil in an
electronic ignition system.

Gasket Any thin, soft material - usually
cork, cardboard, asbestos or soft metal -
installed between two metal surfaces to
ensure a good seal. For instance, the
cylinder head gasket seals the joint
between the block and the cylinder
head.

Gauge An instrument panel display
used to monitor engine conditions. A
gauge with a movable pointer on a dial or
a fixed scale is an analog gauge. A
gauge with a numerical readout is called
a digital gauge.

Gear ratios The drive ratio of a pair of
gears in a gearbox, calculated on their
number of teeth.

Glaze-busting see Honing

Grinding Process for renovating the
valve face and valve seat contact area in
the cylinder head.

Ground return The return path of an
electrical circuit, utilizing the
motorcycle’s frame.

Gudgeon pin The shaft which connects
the connecting rod small-end with the
piston. Often called a piston pin or wrist

pin.

H

Helical gears Gear teeth are slightly
curved and produce less gear noise that
straight-cut gears. Often used for
primary drives.

Helicoil A thread insert repair system.
Commonly used as a repair for stripped
spark plug threads (see illustration).

Installing a Helicoil thread insertin a
cylinder head

Honing A process used to break down
the glaze on a cylinder bore (also called
glaze-busting). Can also be carried out
to roughen a rebored cylinder to aid ring
bedding-in.

HT (High Tension) Description of the
electrical circuit from the secondary
winding of the ignition coil to the spark
plug.

Hydraulic A liquid filled system used to
transmit pressure from one component
to another. Common wuses on
motorcycles are brakes and clutches.

Hydrometer An instrument for
measuring the specific gravity of a lead-
acid battery.

Hygroscopic  Water absorbing. In
motorcycle  applications, braking
efficiency will be reduced if DOT 3 or 4
hydraulic fluid absorbs water from the air
- care must be taken to keep new brake
fluid in tightly sealed containers.

Ibf ft Pounds-force feet. An imperial unit
of torque. Sometimes written as ft-lbs.

Ibf in Pound-force inch. An imperial unit
of torque, applied to components where
a very low torque is required. Sometimes
written as inch-Ibs.

IC Abbreviation for Integrated Circuit.

Ignition advance Means of increasing
the timing of the spark at higher engine
speeds. Done by mechanical means
(ATU) on early engines or electronically
by the ignition control unit on later
engines.

Ignition timing The moment at which
the spark plug fires, expressed in the
number of crankshaft degrees before the
piston reaches the top of its stroke, or in
the number of millimeters before the
piston reaches the top of its stroke.

Infinity ()
circuit electrical
continuity exists.

Description of an open-
state, where no

Inverted forks (upside down forks)
The sliders or lower legs are held in the
yokes and the fork tubes or stanchions
are connected to the wheel axle
(spindie). Less unsprung weight and
stiffer construction than conventional
forks.

J

JASO Japan Automobile Standards
Organ-ization. JASO MA is a standard
for motorcycle oil equivalent to API SJ,
but designed to prevent problems with
wet-type motorcycle clutches.

Joule The unit of electrical energy.
Journal The bearing surface of a shaft.

K

Kickstart Mechanical means of turning
the engine over for starting purposes.
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Only usually fitted to mopeds, small
capacity motorcycles and off-road
motorcycles.

Kill switch Handebar-mounted switch
for emergency ignition cut-out. Cuts the
ignition circuit on all models, and
additionally prevent starter motor
operation on others.

km Symbol for kilometer.

kmh Abbreviation for kilometers per
hour.

L

Lambda sensor A sensor fitted in the
exhaust system to measure the exhaust
gas oxygen content (excess air factor).
Also called oxygen sensor.

Lapping see Grinding.

LCD Abbreviation for Liquid Crystal
Display.

LED Abbreviation for Light Emitting
Diode.

Liner A steel cylinder liner inserted in an
aluminum alloy cylinder block.

Locknut A nut used to lock an
adjustment nut, or other threaded
component, in place.

Lockstops The lugs on the lower triple
clamp (yoke) which abut those on the
frame, preventing handlebar-to-fuel tank
contact.

Lockwasher A form of washer designed
to prevent an attaching nut from working
loose.

LT Low Tension Description of the
electrical circuit from the power supply
to the primary winding of the ignition coil.

Main bearings The bearings between
the crankshaft and crankcase.

Maintenance-free (MF) battery A
sealed battery which cannot be topped

up.

Manometer Mercury-filled calibrated
tubes used to measure intake tract
vacuum. Used to  synchronize
carburetors on multi-cylinder engines.

Tappet shims are measured with
a micrometer

Micrometer A precision measuring
instru-ment that measures component
outside diameters {see illustration).

MON (Motor Octane Number) A
measure of a fuel’s resistance to knock.

Monograde oil An oil with a single
viscosity, eg SAESOW.

Monoshock A single suspension unit
linking the swingarm or suspension
linkage to the frame.

mph Abbreviation for miles per hour.

Multigrade oil Having a wide viscosity
range (eg 10W40). The W stands for
Winter, thus the viscosity ranges from
SAE10 when cold to SAE40 when hot.

Multimeter An electrical test instrument
with the capability to measure voltage,
current and resistance. Some meters
also incorporate a continuity tester and
buzzer.

N

Needle roller bearing Inner race of
caged needle rollers and hardened outer
race. Examples of uncaged needle
rollers can be found on some engines.
Commonly used in rear suspension
applications and in two-stroke engines.

Nm Newton meters.

NOx  Oxides of Nitrogen. A common
toxic pollutant emitted by gasoline
engines at higher temperatures.

O

Octane The measure of a fuel’s
resistance to knock.

OE (Original Equipment) Relates to
components fitted to a motorcycle as
standard or replacement parts supplied
by the motorcycle manufacturer.

Ohm The unit of electrical resistance.
Ohms = Volts 4 Current.

Ohmmeter An instrument for measuring
electrical resistance.

Oil cooler System for diverting engine
oil outside of the engine to a radiator for
cooling purposes.

Oil injection A system of two-stroke
engine lubrication where oil is pump-fed
to the engine in accordance with throttle
position.

Open-circuit An electrical condition
where there is a break in the flow of
electricity - no continuity (high
resistance).

O-ring A type of sealing ring made of a
special rubber-like material; in use, the
O-ring is compressed into a groove to
provide the sealing action.

Oversize (OS) Term used for piston and
ring size options fitted to a rebored
cylinder.

Overhead cam (sohc) engine An
engine with single camshaft located on
top of the cylinder head.

Overhead valve (ohv) engine An engine
with the valves located in the cylinder
head, but with the camshaft located in
the engine block or crankcase.

Oxygen sensor A device installed in the
exhaust system which senses the
oxygen content in the exhaust and
converts this information into an electric
current. Also called a Lambda sensor.

P

Plastigage A thin strip of plastic thread,
available in different sizes, used for
measuring clearances. For example, a
strip of Plastigage is laid across a
bearing journal. The parts are assembled
and dismantled; the width of the crushed
strip indicates the clearance between
journal and bearing.

Polarity Either negative or positive
ground, determined by which battery
lead is connected to the frame (ground
return). Modern motorcycles are usuaily
negative ground.
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Pre-ignition A situation where the
fuel/air mixture ignites before the spark
plug fires. Often due to a hot spot in the
combustion chamber caused by carbon
build-up. Engine has a tendency to ‘run-

on.

Pre-load (suspension) The amount a
spring is compressed when in the
unloaded state. Preload can be applied
by gas, spacer or mechanical adjuster.

Premix The method of engine
lubrication on some gasoline two-stroke
engines. Engine oil is mixed with the
gasoline in the fuel tank in a specific
ratio. The fuel/oil mix is sometimes
referred to as “petrol”.

Primary drive Description of the drive
from the crankshaft to the clutch. Usually
by gear or chain.

PS Pferdestarke - a German inter-
pretation of BHP.

PS1 Pounds-force per square inch.
Imperial measurement of tire pressure
and cylinder pressure measurement.

PTFE Polytetrafluroethylene. A low
friction substance.

Pulse secondary air injection system
A process of promoting the burning of
excess fuel present in the exhaust gases
by routing fresh air into the exhaust
ports.

Q

Quartz halogen bulb Tungsten filament
surrounded by a halogen gas. Typically
used for the headlight (see illustration).

Filaments
Dip shield

Quartz envelope

H.15984

Quartz halogen headlight
bulb construction

R

Rack-and-pinion A pinion gear on the
end of a shaft that mates with a rack
(think of a geared wheel opened up and
laid flat). Sometimes used in clutch
operating systems.

Radial play Up and down movement
about a shaft.

Radial ply tires Tire plies run across the
tire (from bead to bead) and around the
circumference of the tire. Less resistant
to tread distortion than other tire types.

Radiator A liquid-to-air heat transfer
device designed to reduce the
temperature of the coolant in a liquid
cooled engine.

Rake A feature of steering geometry -
the angle of the steering head in relation
to the vertical (see illustration).

/ Hew
[l Trail

Steering geometry

Rebore Providing a new working
surface to the cylinder bore by boring out
the old surface. Necessitates the use of
oversize piston and rings.

Rebound damping A means of
controlling the oscillation of a
suspension unit spring after it has been
compressed. Resists the spring’s natural
tendency to bounce back after being
compressed.

Rectifier Device for converting the ac
output of an alternator into dc for battery
charging.

Reed valve An induction system
commonly used on two-stroke engines.

Regulator Device for maintaining the
charging voltage from the generator or
alternator within a specified range.

Relay A electrical device used to switch
heavy current on and off by using a low
current auxiliary circuit.

Resistance Measured in ohms. An
electrical component’s ability to pass
electrical current.

RON (Research Octane Number) A
measure of a fuel’s resistance to knock.

rpm revolutions per minute.

Runout The amount of wobble (in-and-
out movement) of a wheel or shaft as
it’s rotated. The amount a shaft rotates
‘out-of-true’. The out-of-round condition
of a rotating part.

S

SAE (Society of Automotive
Engineers) A standard for the viscosity
of a fluid.

Sealant A liquid or paste used to
prevent leakage at a joint. Sometimes
used in conjunction with a gasket.

Service limit Term for the point where a
component is no longer useable and
must be replaced.

Shaft drive A method of transmitting
drive from the transmission to the rear
wheel.

Shell bearings Plain bearings
consisting of two shell halves. Most
often used as big-end and main bearings
in a four-stroke engine. Often called
bearing inserts.

Shim Thin spacer, commonly used to
adjust the clearance or relative positions
between two parts. For example, shims
inserted into or under tappets or
followers to control valve clearances.
Clearance is adjusted by changing the
thickness of the shim.

Short-circuit An electrical condition
where current shorts to ground
bypassing the circuit components.
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Skimming Process to correct warpage
or repair a damaged surface, eg on
brake discs or drums.

Slide-hammer A special puller that
screws into or hooks onto a component
such as a shaft or bearing; a heavy
sliding handle on the shaft bottoms
against the end of the shaft to knock the
component free.

Small-end bearing The bearing in the
upper end of the connecting rod at its
joint with the gudgeon pin.

Snap-ring A ring-shaped clip used to
prevent endwise movement of cylindrical
parts and shafts. An internal snap-ring is
installed in a groove in a housing; an
external shap-ring fits into a groove on
the outside of a cylindrical
piece such as a shaft. Also known as a
shap-ring.

Spalling Damage to camshaft iobes or
bearing journals shown as pitting of the
working surface.

Specific gravity (SG) The state of
charge of the electrolyte in a lead-acid
battery. A measure of the electrolyte’s
density compared with water.

Straight-cut gears Common type gear
used on gearbox shafts and for oil pump
and water pump drives.

Stanchion The inner sliding part of the
front forks, held by the yokes. Often
called a fork tube.

Stoichiometric ratio The optimum
chemical air/fuel ratio for a gasoline
engine, said to be 14.7 parts of air to 1
part of fuel.

Sulphuric acid The liquid (electrolyte)
used in a lead-acid battery. Poisonous
and extremely corrosive.

Surface grinding (lapping) Process to
correct a warped gasket face, commonly
used on cylinder heads.

T

Tapered-roller bearing Tapered inner
race of caged needle rollers and
separate tapered outer race. Examples
of taper roller bearings can be found on
steering heads.

Tappet A cylindrical component which

transmits motion from the cam to the
valve stem, either directly or via a
pushrod and rocker arm. Also called a
cam follower.

TCS Traction Control System. An
electron-ically-controlled system which
senses wheel spin and reduces engine
speed accordingly.

TDC Top Dead Center denotes that the
piston is at its highest point in the
cylinder.

Thread-locking compound Solution
applied to fastener threads to prevent
loosening. Select type to suit application.

Thrust washer A washer positioned
between two moving components on a
shaft. For example, between gear
pinions on gearshaft.

Timing chain See Cam Chain.

Timing light Stroboscopic lamp for
carrying out ignition timing checks with
the engine running.

Top-end A description of an engine’s
cylinder block, head and valve gear
components.

Torque Turning or twisting force about a
shaft.

Torque setting A prescribed tightness
specified by the motorcycle
manufacturer to ensure that the bolt or
nut is secured correctly. Undertightening
can result in the bolt or nut coming loose
or a surface not being sealed.
Overtightening can result in stripped
threads, distortion or damage to the
component being retained.

Torx key A six-point wrench.

Tracer A stripe of a second color
applied to a wire insulator to distinguish
that wire from another one with the same
color insulator. For example, Br/W is
often used to denote a brown insulator
with a white tracer.

Trail A feature of steering geometry.
Distance from the steering head axis to
the tire’s central contact point.

Triple clamps The cast components
which extend from the steering head and
support the fork stanchions or tubes.
Often called fork yokes.

A centrifugal device,
exhaust gases, that

Turbocharger
driven by

pressurizes the intake air. Normally used
to increase the power output from a
given engine displacement.

TWI Abbreviation for Tire Wear
Indicator. Indicates the location of the
tread depth indicator bars on tires.

U

Universal joint or U-joint (UJ) A
double-pivoted connection for
transmitting power from a driving to a
driven shaft through an angle. Typically
found in shaft drive assembilies.

Unsprung weight Anything not
supported by the bike’s suspension (ie
the wheel, tires, brakes, final drive and
bottom (moving) part of the suspension).

Vv

Vacuum gauges Clock-type gauges for
measuring intake tract vacuum. Used for
carburetor synchronization on multi-
cylinder engines.

Valve A device through which the flow
of liquid, gas or vacuum may be
stopped, started or regulated by a
moveable part that opens, shuts or
partially obstructs one or more ports or
passageways. The intake and exhaust
valves in the cylinder head are of the

poppet type.

Valve clearance The clearance
between the valve tip (the end of the
valve stem) and the rocker arm or
tappet/foliower. The valve clearance is
measured when the valve is closed. The
correct clearance is important - if too
small the valve won’t close fully and will
burn out, whereas if too large noisy
operation will resuit.

Valve lift The amount a valve is lifted off
its seat by the camshaft lobe.

Valve timing The exact setting for the
opening and ciosing of the valves in
relation to piston position.

Vernier caliper A precision measuring
instrument that measures inside and
outside dimensions. Not quite as
accurate as a micrometer, but more
convenient.
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VIN Vehicle identification Number. Term
for the bike’s engine and frame numbers.

Viscosity The thickness of a liquid or its
resistance to flow.

VoIt A unit for expressing electrical
“pressure” in a circuit. Volts = current x
ohms.

w

Water pump A mechanically-driven
device for moving coolant around the
engine.

Watt A unit for expressing electrical
power. Watts = volts x current.

Wet liner arrangement

Wear limit see Service limit

Wet liner A liquid-cooled engine design
where the pistons run in liners which are

directly surrounded by coolant (see
jllustration).

Wheelbase Distance from the center of
the front wheel to the center of the rear
wheel.

Wiring harness or loom Describes the
electrical wires running the length of the
motorcycle and enclosed in tape or
plastic sheathing. Wiring coming off the
main harness is usually referred to as a
sub harness.

Woodruff key A key of semi-circular or
square section used to locate a gear to a
shaft. Often used to locate the alternator
rotor on the crankshaft.

Wrist pin  Another name for gudgeon or
piston pin.
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Note: References throughout this index are in the form - “Chapter number”s”Page number”

A tubeless tires, general information - 6¢19
tubes, repair - 6920
About this manual - 07 wheel(s)

bearings, inspection and maintenance - 6¢20

Air cleaner, removal and installation - 312 . h
front, removal and installation 63

Air filter element, servicing - 1¢9

Air gap, check and adjustment - 42 inspection and repair - 63
Alternator/generator rear, removal and installation - 614

check - 8¢6 Braking problems - REFe37
removal, overhaul and installation - 8¢7 Bulbs, replacement

Asbestos - 012 heqdlights - 8¢5 '
taillight and turn signal - 86

Buying spare parts - 08

B

Bank angle sensor, check and replacement - 4¢5 C

Battery 6o Cable
Cha ?('”gc‘i - go3 Clutch - 2B#3
check and maintenance - throttle - 3¢13

inspecti[on ;1-.15 Hati ged Calipers (brake) removal, overhaul and installation - 6¢8
rerfnctwa §P1 2|ns allation, Camshafts and timing gears removal, inspection
Be:ili:gys_ and installation - 2Ae22
Carbureto
removal and installation - REFe18 ad;:stm:ants 3010

steering head - 1¢18, 1¢21 disassembly, cleaning and inspection - 34

goltks —fF I.qu overhaul general information - 3¢4
rad e ful i REFe25 removal and installation - 34
escription - Chain

level check ~ 0¢15 . e ORe
Brake light switches,-check and replacement - 8¢11 \?vgr::(zrrz,oint\i/;s —2|§EIA;-22
Brakes, wheels and tires Charging system check - 8¢3
brake. . . Chemicals and Lubricants - REFe25
cal!p er, front, removal, and installation - 6+8 Choke knob, removal and installation - 3¢13
cal!per, front, overhaul - 6.,9 . Cleaning solvents and degreasers - REFe25
cgllper, rear, overhaul and installation - 618 Clutch
disc, bleeding - 6¢13 ) ) cable replacement - 2B+3
disc, |r?spectlc.>n, removal and installation - 68, 6¢19 check and adjustment - 117
drum, inspection and brake shoe replacement problems - REFe33

front - 64 Component location - 14, 1¢5

rear- 615 . . .
Connecting rods, inspection- 2A«28
gzgzi replacement - 64, 6¢15 Conversion Factors - REFe24

Crankcase
o . components, inspection and servicing - 2A28
+ posnl?lo dn anfd pltay, checkl ang gdjus“tn;ent - ;:_:32 disassembly and reassembly - 2Ae27
master cy inder, front, removal an _lnsta a' ion - Crankshaft and connecting rods, inspection - 2A«28
master cylinder, rear, removal and installation - 6¢18 Cylinder(s)
tube tires, removal and installation - 619

removal and installation - 622

compression, check - 2Ae7
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heads, rocker arms pushrods and lifters, removal
and installation - 2A«10

head and valves, disassembly, inspection and
reassembly - 2Ae¢15

removal, inspection and installation - 2A*18

D

Daily (pre-ride) checks - 0*13
Dimensions and Weights - REFe1
Discs (brake), inspection, removal and
installation - 68, 6219
Distributor, general information - 45
Drive belt, removal, inspection and installation - 5¢13
Drive chain, removal, cleaning, inspection
and installation - 5¢12

E

Electrical problems - REFe37
Electrical system
alternator/generator
check - 8¢6
removal, overhaul and installation - 87
battery
charging - 83
check and maintenance - 83
removal and installation - 84
brake light switches, adjustment - 8¢11
charging system, check - 8¢3
electrical troubleshooting - 83
evaporative emission control system, solenoid test - 8¢13
fuses and circuit breakers, check and replacement - 8¢4
handlebar switches, removal and installation - 8¢11
headlight bulb, adjustment and replacement - 8¢5
horn, adjustment - 8¢11
ignition and light switch, removal and installation - 8¢11
instruments, removal, installation and replacement- 813
oil pressure switch, check and replacement - 8¢14
regulator, general information, removal and
installation - 88
starter motor and solenoid, removal and installation - 88
starter motor and drive, disassembly, inspection
and reassembly - 8¢10
starter solenoid, check - 811
taillight and turn signal bulbs, replacement 86
turn signal relay/cancel unit, location - 8¢14
warning light bulbs, replacement 8¢12
wiring diagrams - 815
Engine oil
description - REFe25
filter, change - 1011
Engine problems - REF*30
Engine, clutch and transmission
camshafts and timing gears, removal, inspection and
installation - 2Ae22

clutch cable replacement - 2B3
connecting rod(s), inspection - 2A*28
crankcase
components, inspection and servicing - 2A*28
disassembly and reassembly - 2Ae27
crankshaft and connecting rods, inspection - 2A*28
cylinder(s)
compression, check - 2Ae7
heads, rocker arms, pushrods and lifters, removal
and installation - 2A*10
head and valves, disassembly, inspection and
reassembly - 2A*15
removal, inspection and installation - 2A18
engine
disassembly and reassembly, general information - 2Ae9
removal and installation - 2Ae8
external oil lines, removal and installation - 2A¢10
initial start-up after overhaul - 2A28
major engine repair, general note - 2Ae7
oil pressure check and regulator valves, removal,
inspection and installation - 2A27
oil pump, removal, inspection and installation - 2A#25
oil tank and lines, removal and installation - 2A27
operations possible with the engine in the frame - 2Ae7
operations requiring engine removal - 2Ae7
piston(s)
removal, inspection and installation - 2A*19
rings, installation - 2A22
recommended break-in procedure - 2A¢29
shift pedal, removal and installation - 2B*13
Top Dead Center (TDC), locating - 2A¢10
transmission components, removal and installation - 2B8
transmission gear cluster, disassembly and
reassembly - 2Be11
valves/valve seats/guides, servicing - 2A*15
Evaporative emission control (EVAP) system - 1¢15, 3¢12
Exhaust system
check - 121
excessive smoke - REFe36
removal and installation - 3¢14
External oil lines, removal and installation, - 2A-10

F

Fasteners, check - 1¢15
Feeler gauges - REFe13
Filter
air, servicing - 149
fuel, cleaning and inspection - 121
oil, change - 111
Fire - 0¢12, REF*8
Fluid(s)
level check - 18 .
storage and disposal - REF*8
recommended - 102
Footpegs and brackets, removal and installation - 7¢2
Forks
disassembly, inspection and reassembly - 5¢3
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oil change - 1#21
removal and installation- 52
Frame and bodywork
fender, removal and installation
front - 72
rear - 72
footpegs and brackets, removal and installation - 7e2
frame, inspection and repair - 71
rear view mirrors, removal and installation - 72
seat, removal and instaliation - 71
sidestand, maintenance - 7¢2
side cover, removal and installation - 7#2
Fuel and exhaust systems
air cleaner, removal and installation - 3¢12
carburetor
adjustments - 3¢10
disassembly, cleaning and inspection - 3¢4
overhaul, general information - 3¢4
removal and installation - 3¢4
choke knob, removal and installation - 3¢13
evaporative emission control system, general
information - 312
exhaust system, removal and installation - 314
fuel control valve, removal and installation - 33
fuel tank
cleaning and repair - 3¢5
removal and installation - 3¢3
throttle cable and grip, removal, installation
and adjustment - 3¢13
Fumes - 0¢12, REFe8
Fuses, check and replacement - 8¢6

G

Gaskets and sealants - REF*21
Gasoline additives - REF*23
Gauges (measuring) - REFe13
Gear oil - REFe25

Gearchanging problems - REFe34

H

Handiebar switches, removal and installation - 8¢11
Handlebars, removal and installation - 5¢2
Headlight bulb, replacement and adjustment - 8¢5
Horn, adjustment - 8¢11
Hose(s)

workshop tips - REF23

Identification numbers - 0¢8
Idle speed check and adjustment - 1¢19
Ignition and light switch, removal and installation - 811

Ignition system
air gap, check and adjustment - 42
bank angle sensor, check and replacement - 45
condenser, removal and installation - 42
distributor, general information - 45
electronic ignition system - 43
ignition
coil, check, removal and installation - 42
- components, removal and installation - 44
system, general information - 46
Vacuum Operated Electric Switch (VOES),
check and replacement - 45
Initial start-up after overhaul - 2A¢28, 2Be33

J :

Jiffy stand - see Sidestand

K

Kickstarter, removal and installation - 2Be14

L

Legal checks - 0¢14
Lubrication, general - 118

M

Maintenance intervals - 1¢6

Major engine repair, general note - 2A«7

Master cylinder (brake) removal and installation - 6¢12
Measuring tools - REFe13

Micrometers - REFe*13

Mirrors (rear view) removal and installation - 7¢2

N

Nuts
workshop tips - REFe9

O

Oil pressure check and regulator valves,

removal, inspection and installation - 2A«27
Oil pressure switch, check and replacement - 8¢14
Oil pump, removal, inspection and installation - 2A¢25
Oil seals - REF*20
Oil tank and lines, removal and installation - 2A27
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Oil

correct type and viscosity - 0013

disposal facilities - REF*8

engine - 0#13, 1212, REF*25

forks - 121
Operations possible with the engme in the frame - 2A*7
Operations requiring engine removal - 2As7

P

Pads (brake), replacement - 64, 6¢15
Piston rings, installation - 2A22, 2Be23
Pistons, removal, inspection and installation - 2A¢19
Plastigage - REFe¢15
Poor handling or stability - REF+36
Pressure (tires) - 016
Primary drive chain
deflection, check and adjustment - 117
removal, inspection and installation - 2Be4

R

Rear shock absorbers, removal and installation - 5¢10
Rear view mirrors, removal and installation - 7¢2
Recommended lubricants and fluids - 12
Recommended break-in procedure - 2A*29
Reference - REFe1

S

Safety checks - 0¢14
Safety first! - 0¢12
Screws - REF*9
Seat, removal and installation - 71
Shift pedal, removal and installation - 2Be13
Shock absorbers, removal and installation, rear- 5¢10
Sidestand, maintenance - 7¢2
Snap-rings - REF*10
Spark plugs
inspection and replacement - 1018
type - 11
Sprockets, check and replacement - 5¢13
Starter motor

and drive, disassembly, inspection and reassembly - 8¢10

and solenoid, removal and installation - 8¢8
problems - REFe30
Starter solenoid, check - 8¢11
Steering
pre-ride checks - 0¢14
Steering head bearings
adjustment, removal, inspection and installation - 58
check - 1¢18
lubrication - 118
replacement - 5¢12

Steering, suspension and final drive
drive belt, removal, inspection and installation - 5013
drive chain, removal, cleaning, inspection and
installation - 5012
forks
disassembly, inspection and reassembly - 5¢3
removal and installation - 5e2
handlebars, removal and installation - 5e2
rear shock absorbers, removal and installation - 510
sprockets, check and replacement - 5¢13
steering head bearings, adjustment, removal, inspection
and installation - 58
swingarm
bearings, check - 5¢11
removal, inspection and installation - 511
Storage - REF*26
Suspension
checks - 1021
steering and final drive check - 0¢14
Swingarm
and wheel bearings, lubricate - 121
bearings, check - 5¢11
removal, inspection and installation - 5e1

T

Technical Terms Explained - REF*43
Throttle operation/grip freeplay, check and
adjustment - 1214
Throttle cable and grip, removal, installation and
adjustment - 3¢13
Tires
and wheels, general check - 1¢11
checks - 0¢16, 19
pressures - 016
tube, removal and installation - 6¢19
tubeless, general information - 619
tubes, repair - 6220
Tools and Workshop Tips - REF*6
Top dead center (TDC), locating - 2A*10
Torque and leverage - REFe17
Transmission and primary chaincase oil, change - 1¢16
Transmission components
disassembly, inspection and reassembly - 2Be11
removal and installation - 2Be8
Tune-up and routine maintenance
air filter element, servicing - 149
automatic drivechain oiler, maintenance and
adjustment - 1010
battery, inspection - 1¢15
brake system, check and adjustment - 19
choke knob, check - 115
clutch, check and adjustment - 1017
contact breaker points, check and adjustment - 112
electrical equipment check - 1016
engine oil and filter, change - 111
evaporative emission control system (California models
only), check - 115
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exhaust system, check - 1021
external oil lines, check - 1015
fasteners, check - 1015
final drive chain, check, adjustment and fubrication - 17
final drive belt, tension check, adjustment and
inspection - 1¢13
fluid levels, check - 18
fork oil, replacement - 121
fuel system, check - 1¢15
fuel valve filter screen, inspection and cleaning - 121
idle speed, check and adjustment - 119
ignition timing, check and adjustment - 1019
lubrication, general - 1018
maintenance intervals - 106
primary chain deflection, check and adjustment - 1¢17
spark plugs, inspection and replacement - 1018
steering head bearings
check - 1021
lubrication - 118
suspension, check - 1e21
swingarm and wheel bearings, lubricate - 1921
throttle operation/grip freeplay, check and
adjustment - 1¢14
tires and wheels, general check - 1¢11
transmission and primary chaincase oil change - 1016
valve clearance adjustment - 1012
Tubes, repair - 6020

Turn signal
and taillight bulbs replacement - 8¢6
relay/cancel unit, location - 8¢14
Troubleshooting - REFe29
Troubleshooting Equipment - REF*38

Vv

Vacuum Operated Electric Switch (VOES), check
and replacement - 4¢5

Valve clearance adjustment - 1012

Valves/valve seats/valve guides servicing - 2A¢15

W

Washers - REF*9
Wheel bearings, inspection and maintenance - 6¢20
Wheels
general check - 1¢11
inspection and repair - 603
removal and installation
front - 63
rear - 6¢14
Wiring Diagrams - 8¢15
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