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CHAPTER ONE

GENERAL INFORMATION

Troubleshooting, tune-up, maintenance and repair
are not difficudt, if you know what tools and equip-
ment to use and what to do. Anyone of average
intelligence and with some mechanical ability can
perform most of the procedures in this manual. The
manual is written simply and clearly enough for
owners who have never worked on a motorcycle, but
is complete enough for use by experienced mechan-
ics.

It is important to note that because of the parts
interchangeability between different models of Har-
ley-Davidson motorcycles, your model, if purchased
second hand, may be equipped with parts different
from its original equipment.

Some of the procedures require the use of special
tools. Using an inferior substitute tool for a special
tool is not recommended, as it can be dangerous to
you and may damage the part. Where possible, this
manual shows suitable special tools that can be
fabricated in your garage or by a machinist or pur-
chased at motorcycle or tool stores.

General specifications are listed in Table 1. Met-
ric to U.8, conversion is given in Table 2. Tables 1-5
are listed at the end of the chapter.

MANUAL ORGANIZATION
This chapter provides general information and

discusses equipment and tools useful both for pre-
ventive maintenance and troubleshooting.

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

Chapter Three explains all periodic lubrication
and routine maintenance necessary 1o keep your
Harley-Davidson operating well. Chapter Three also
includes recommended tune-up procedures, elimi-
nating the constant need to consult other chapters on
the various assemblies,

Subsequent chapters describe specific systems
such as the engine, clutch, primary drive, transmis- -
sion, fuel, exhaust, suspension, steering and brakes.
Each chapter provides disassembly, repair, and as-
sembly procedures in simple step-by-step form. If a
repair is impractical for a home mechanic, it is s0
indicated. It is usually faster and less expensive to
take such repairs to a dealer or competent repair
shop. Specifications concerning a particolar system
are included at the end of the appropriate chapter.

NOTES, CAUTIONS AND WARNINGS

The terms NOTE, CAUTION and WARNING
have specific meanings in this manual. A NOTE
provides additional information to make a step or
procedure easier or clearer. Disregarding a NOTE
could cause inconvenience, but would not cause
damage or personal injury.
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A CAUTION emphasizes areas where equipment
damage could occur. Disregarding a CAUTION
could cause permanent mechanical damage; how-
ever, personal injury is unlikely,

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

SAFETY FIRST

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

L. Never use gasoline as a cleaning solvent.

2. Never smoke or use a torch in the vicinity of
flammable liguids, such as cleaning sofvent, in open
CONntainers.

3. if welding or brazing is required on the machine,
remove the fuel tank and rear shocks to a safe
distance, at least 50 feet away. Welding on a gas tank
requires special safety precautions and must be per-
formed by someone skilled in the process. Do not
attempt to weld or braze a leaking gas tank.

4. Use the proper sized wrenches to avoid damage
to fasteners and injury to yourself,

5. When loosening a fight or stuck nut, be guided by
what would happen if the wrench should slip. Be
careful, protect yourself accordingly,

6. When replacing a fastener, make sure to use one
with the same measurements and strength as the old
one, Incorrect or mismatched fasteners can result in
damage to the vehicle and possible personal injury,
Beware of fastener kits that are filled with cheap and
poorty made nuts, bolts, washers and cotter pins.
Refer o Fasteners in this chapter for additional
information.

7. Keep all hand and power tools in good condition.
Wipe greasy and oily tools after using them. They
are difficult to hold and can cause injury, Replace or
repair worn or damaged tools.

8. Keep your work area clean and uncluttered.

9. Wear safety goggles during all operations involv-
ing drilling, grinding, the use of a cold chisel or
anytime you feel unsure about the safety of your

eyes. Safety goggles should also be worn anytime
compressed air is used to clean a part,

10. Keep an approved fire extinguisher nearby. Be
sure it is rated for gasoline (Class B) and electrical
(Class C) fires.

11. When drying bearings or other rotating parts
with cempressed air, never aliow the air jet to rotate
the bearing or part; the air jet is capable of rotating
them at speeds far in excess of those for which they
were designed. The bearing or rotating part is very
likely to disintegrate and cause serious injury and
damage.

SERVICE HINTS

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

1. “Front,” as used in this manual, refers to the front
of the motorcycle; the front of any component is the
end closest to the front of the motorcycle. The “left-”
and “right-hand” sides refer to the position of the
parts as viewed by a rider sitting on the seat facing
forward. For example, the throttle control is on the
right-hand side. These rules are simple, but confu-
sion can cause a major inconvenience during serv-
ice.

2. Whenever servicing the engine or transmission,
or when removing a suspension compontent, the bike
should be secured in a safe manner. If the bike is to
be parked on its sidestand, check the stand to make
sure it i3 secure and not damaged. Block the frong
and rear wheels if they remain on the ground. A small
hydraulic jack and a block of wood can be used to
raise the chassis. If the transmission is not going to
be worked on and the drive chain or drive belt is
connected to the rear wheel, shift the transmission
into first gear.

3. Disconnect the negative battery cable when work-
ing on or near the electrical, clutch or starter systemns
and before disconnecting any wires. On most baties-
ies, the negative terminal will be marked with a
minus (—) sign and the positive terminal with a plus
{+) sign,

4. When disassembling a part or compoenent, it is a
good practice to tag the parts for location and mark
all parts which mate together. Small parts, such as
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bolts, can be identified by placing them in plastic
sandwich bags. Seal the bags and label them with
masking tape and a marking pen. When reassembly
will take place immediately, an accepted practice is
to place nuts and bolts in 4 cepcake tin or egg carton
in the order of disassembly.

5. Finished surfaces should be protected from physi-
cal damage or corrosion. Keep gasoline and brake
fluid off painted surfaces.

6. Use penetrating oil on frozen or tight bolts, then
strike the bolt head a few times with a hammer and
punch (use a screwdriver on screws). Avoid the use
of heat where possible, as it can warp, melt or atfect
the temper of parts. Heat also ruins finishes, espe-
cially paint and plastics.

7. Keep flames and sparks away from a charging
battery or flammable fluids and do not smoke near
them. It is a good idea to have a fire extinguisher
handy in the work area. Remember that many gas
appliances in home garages (water heater, clothes
dryer, etc.) have pilot lights.

8. No parts removed or installed (other than bushings
and bearings) in the procedures given in this manual
should require unusual force during disassembly or
assemnbly, If a part is difficult to remove or install,
find out why before proceeding.

9. Cover all openings after removing parts or com-
ponents to prevent dirt, small tools, ete, from falling
in.

10, Read each procedure completely while looking
at the actual parts before starting a job. Make sure
you thoroughly understand what is to be done and
then carefully follow the procedure, step by step.
11. Recommendations are occasionally made to re-
fer service or maintenance to a Harley-Davidson
dealer or a specialist in a particular field. In these
cases, the work will be done more quickly and
economically than if you performed the job yoursell.
12. In procedural steps, the term “replace” means to
discard a defective part and replace it with a new or
exchange unit. “Overhaul™ means to remove, disas-
semble, inspect, measure, repair or replace defective
parts, reassemble and install major systems or parts.
13. Some operations require the use of a hydraulic
press. It would be wiser to have these operations
performed by a shop equipped for such work, rather
than try to do the job yourself with makeshift equip-
ment that may damage yowr machine.

14, Repairs go much faster and easier if your ma-
chine is clean before you begin to work. There are

many special cleaners on the market, like Bel-Ray
Degreaser, for washing the engine and related parts.
Follow the manufacturer’s directions on the con-
tainer for the best results. Clean all oily or greasy
parts with cleaning solvent as you remove them.

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

15. Much of the labor charges for repairs made by
dealers are for the labor iime involved in removal,
disassembly, assembly, and reinstallation of other
parts in order to reach the defective part. 1t is fre-
quently possible to perform the preliminary opera-
tions yourself and then take the defective unit to the
dealer for repair at considerable savings.

16. I special tools are required, make arrangements
to get them before you start. It is frustrating and
time-consuming to get partly into a job and then be
unable to complete it.

17. Make diagrams {or take a Polareid picture) wher-
ever similar-appearing parts are found. For instance,
crankcase bolts are often not the same length. You
may think you can remember where everything
came from—but mistakes are costly. There is also
the possibility that you may be sidetracked and not
returnt to work for days or even weeks—in which
time carefully laid out parts may have become dis-
turbed.

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

19. Whenever a rotating part butts against a station-
ary part, look for a shim or washer. Use new gaskets
if there is any doubt aboul the condition of the old
ones. A thin coat of vil on non-pressure type gaskets
may help them seal more effectively.

20. If it is necessary to make a gasket, and you do
not have a suitable old gasket to use as a guide, apply
engine oil to the gasket surface of the part. Then
place the part on the new gasket material and press
the part slightly. The oil will leave a very accurate
outline on the gasket material that can be cut around.
21. Heavy grease can be used to hold small parts in
place if they tend to fall out during assembly. How-
ever, keep grease and oil away from electrical and
brake components.
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22. A carburetor is best cleaned by disassembling it
and soaking the parts in a commercial carburetor
cleaner. Never soak gaskels and rubber parts in these
cleaners. Never use wire (o clean out jets and air
passages unless otherwise instructed to do so in
Chapter Six. They are easily damaged. Use com-
pressed air 1o blow out the carburetor only if the float
has been removed first.

23, Take your time and do the job right. Do not forget
that a newly rebuilt engine must be broken in just
like a new one.

TORQUE SPECIFICATIONS

Torque specifications throughout this manual are
given in foot-pounds (ft.-1b.) and Newton-meters
{Nem).

‘Table 3 lists general torque specifications for nuts S
and bolts that are not fisted in the respective chap- ”i
ters. To use the table, first determine the size of the
nut or bolt. Figure 1 and Figure 2 show how this is
done.

FASTENERS

The materials and designs of the various fasteners
used on your Harley-Davidson are not arrived at by
chance or accident. Fastener design determines the
type of toel required to work the fastener, Fastener
material is carefully selected to decrease the possi-
bility of physical failure,

Threads

Nuts, bolts and screws are manufactured in a wide @

range of thread patterns. To join a nut and bolt, the

diameter of the bolt and diameter of the hole in the —— 1 in.
nut must be the same. It is just as important that the (TPI)
threads on both be properly matched.

The best way to tell if the threads on 2 fasteners
are matched is to turn the nut on the bolt (or the bolt
into the threaded hole in a piece of equipment) with
fingers only. Be sure both pieces are clean. If much
force is required, check the thread condition on each
fastener. If the thread condition is good but the
fasteners jam, the threads are not compatible, A J
thread pitch gauge can also be used to determine Di

: iameter
threads per inch,

Four important specifications describe every
thread:
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a. Diameter,

b. Threads per inch.
c. Thread pattern.
d. Thread direction.

Figure 3 shows the first 2 specifications. Thread
pattern is more subtle. Italian and British standards
exist, but the most commenly used by motorcycle
manufacturers are metric standard and American
standard. Harley-Davidsons are manufactured with

o}

Ametrican Metric

50° 60

American standard fasteners. The threads are cut
differentty as shown in Figure 4,

Most threads are cut so that the fastener must be
turned clockwise to tighten it. These are called right-
hand threads. Some fasteners have left-hand threads;
they must be turned counterclockwise to be tight-
ened. Left-hand threads are nsed in locations where
normal rofation of the egquipment would tend to
loosen a right-hand threaded fastener.

Machine Screws

There are many different types of machine screws.
Figure 5 shows a number of screw heads requiring
different types of turning tools. Heads are also de-
signed to protrude above the metal (round) or to be
slightly recessed in the metal (flat). See Figure 6,

Bolts

Commonly called bolts, the technical name for
these fasteners is cap screw. They are normally de-
scribed by diameter, threads per inch and length. For
example, 1/4-20x 1 indicates aboilt 1/4 in. in diame-
ter with 20 threads per inch, 1 inch long. The meas-
urement across 2 flats on the head of the bolt
indicates the proper wrench size to be used. Figure
3 shows how to determine bolt diameter.

Siotted Phillips

OPENINGS FOR TURNING TOOLS

Allen

OO\ A\ P\

Internal Torx External Torx

®

MACHINE SCREWS

Flat Oval

AU KK

Fillister Round
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Nuts a. As spacers.
) b. To prevent galling or damage of the equipment
Nuts are manufactured in a variety of types and by the fastener.
sizes. Most are hexagonal (6-sided) and fit on bols, c. To help distribute fastener load during tor-
screws and studs with the same diameter and threads quing.
per Inch. d. As seals.

Figure 7 shows several types of nuts. The com-
mon nut is generally used with a lockwasher. Self-
locking nuts have a nylon insert which prevents the
nut from loosening; no lockwasher is required, Wing
nuts are designed for fast removal by hand. Wing
nuts are used for convenience in non-critical loca-
tions.

To indicate the size of a nut, manufacturers specify
the diameter of the opening and the threads per inch.
This is similar to bolt specifications, but without the
length dimension. The measurement of the inside
bore (Figure 1) indicates the diameter of the nut
opening.

Prevailing Torque Fasteners

Several types of bolts, screws and nuts incorporate
a system that develops an interference between the
bolt, screw, nut or tapped hole threads. Interference
is achieved in various ways: by distorting threads,
coating threads with dry adhesive or nylon, distort-
ing the top of an all-metal nut, using a nylon insert
in the center or at the top of a nut, etc.

Prevailing torque fasteners offer greater holding
strength and better vibration resistance. Some pre-
vailing torque fasteners can be reused if in good
condition. Others, like the nylon insert nut, form an
initial locking condition when the nut is first in-
stalled; the nylon forms closely to the bolt thread
pattern, thus reducing any tendency for the nut to
loosen, When the nut is removed, the locking effi-
ciency is greatly reduced. For greatest safety, it is
recommended that you install new prevailing torque
fasteners whenever they are removed.

Washers

There are 2 basic types of washers: flat washers
and lockwashers. Flat washers are simple discs with
a hole 1o fit a screw or bolt. Lockwashers are de-
signed to prevent a fastener from working loose due
to vibration, expansion and contraction, Figure 8
shows several types of washers. Washers are also
used in the following functions;

Note that flat washers are often used between a
lockwasher and a fastener to provide a smooth bear-
ing surface. This allows the fastener o be tumed
easily with a tool.

Cotter Pins

Cotter pins (Figure 9) are used to secure special
kinds of fasteners. The threaded stud must have a

Seif-locking nut

Common nut

Plain Folding

internal tooth External tooth
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hole in it; the nut or nut lockpiece has castellations
@ around which the cotter pin ends wrap. Cotter pins
should not be reused after removal.

lo—————— ¥ Snap Rings

Snap rings can be internal or external design. They
‘ are used (o retain items on shafts {(extemnal type) or
within tubes (internal type). In some applications,

snap rings of varying thicknesses are used to conirol
I the end play of parts assemblies. These are often

called selective snap rings. Snap rings should be
replaced during installation as removal weakens and
deforms them.

Twao basic styles of snap rings are available: ma-
i?-;::fatti on chined and stamped snap rings. Machined snap rings
of cotter pin {Figure 10) can be installed in either direction (shaft

b or housing) because both faces are machined, thus
creating two sharp edges. Stamped snap rings (Fig-

ure 11) are manufactured with one sharp edge and
one rounded edge. When installing stamped snap
rings in a thrust situation (transmission shafts, fork
Full support tubes, etc.), the sharp edge must face away from the
part producing the thrust. When installing snap
rings, observe the following:

Direction
of thrust

a. Compress or expand snap rings only enough to
install them.

b. After the snap ring is installed, make sure it is
completely seated in its groove,

LUBRICANTS

Periodic lubrication assures long life for any type
@ of equipment. The type of tubricant used is just as

important as the lubrication service itself, although
in an emergency the wrong type of lubricant is better
than none at all. The following paragraphs describe

\ the types of lubricants most often used on motorcy-
Pt Rounded edges cle equipment. Be sure to follow the manufacturer’s

/0 Sharp edges recommendations for lubricant types.
: Generally, all liquid lubricants are called “oil.”

They may be mineral-based (including petroleum
bases), natural-based (vegetable and animal bases),
synthetic-based or emulsions (mixtures). “Grease”
Direction of thrust is an oil to which a thickening base has been added
so that the end product is semi-solid, Grease is often
classified by the type of thickener added; lithium
soap is commonly used.
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Engine Oil

0il for motorcycle and automotive engines is
graded by the American Petroleum Institute (API)
and the Society of Automotive Engineers (SAE) in
several categories. Oil containers display these rat-
ings on the top or label.

APT oil grade is indicated by letiers; oils for gaso-
line engines are identified by an “S.” The engines
covered in this manual require $E or SF graded oil.

Viscosity is an indication of the oil’s thickness.
The SAE uses numbers to indicate viscosity; thin
oils have low numbers while thick oils have high
numbers. A “W™ after the numnber indicates that the
viscosity testing was done at low temperature to
simulate cold-weather operation. Engine oils fall
into the SW-30 and 20W-50 range.

Mulii-grade oils (for example 10W-40) are less
viscous (thinner) at low temperatures and more vis-
cous (thicker) at high temperatures. This allows the
oil to perform efficienily across a wide range of
engine operating conditions. The lower the number,
the better the engine will start in cold climates.
Higher numbers are usually recommended for en-
gine running in hot weather conditions.

Grease

Greases are graded by the National Lubricating
Grease Institute (NLGI). Greases are graded by
number according to the consistency of the grease;
these range from No. 000 to No. 6, with No. 6 being
the most solid. A typical multipurpose grease is
NLGI No. 2. For specific applications, equipment
manufacturers may require grease with an additive
such as molybdenum disulfide (MOS2).

SERIAL. NUMBERS

Three types of serial numbers have been used on
1966-1984 Shovelhead engines.

1966-1969

The engine serial number is stamped on a pad on
the left-hand crankcase.

From 1966-1969 the engine serial number is a
code describing year of manufacture, model type
and sequential serial number. The first 2 numbers
describe the year of manufacture. The letters follow-

ing the manufacture year describe the model type
(FL, FLH, FLT or FLHP). The last 4 or 5 numbers
are the sequential serial number. For example, the
serial number 69FLHG0000 indicates that the engine
is a 1969 model, FL.H indicates a Shovelhead engine
and 00000 is its sequential serial number.

Most all of the Harley-Davidsons manufactured
to 1969 do not have 2 factory stamped frame serial
number. If you have a 1966-1969 model with a frame
serial number, it should be suspect.

1970-1984

The vehicle identification number (VIN) is
stamped on a pad on the right-hand engine crank-
case, The frame VIN number is stamped on the
right-hand side of the steering head, All 1978-1984
models have a VIN label attached to the right front
frame downtube.

On 1970-1980 modcls, the VIN is a 9-digit code
describing the model type, sequential serial number,
manufacturer code and ycar of manufacture. The
VIN numbers on the engine, frame and frame label
are the same. See Table 4.

On 1981-1984 models, the VIN is a 17-digit code
describing the country of origin, manufacturer, Har-
ley-Davidson code, model type, mode! introduction
date, factory check number, year of manufacture,
assembly plant and a 6-digit sequential serial num-
ber. The full 17-digit code is stamped on the frame
steering head and printed on the VIN label. The
engine number is an abbreviated 10-digit code. It
lists the model code, model type, year of manufac-
tre and sequential number. See Table 5.

PARTS REPLACEMENT

Hatley-Davidson makes frequent changes during
a model year; some minor, some relatively major
When you order parts from the dealer or other parts
distributor, always order by engine and frame num-
ber. Write the numbers down and carry them with
you. Compare new parts to old before purchasing
them. If they are not alike, have the parts manager
explain the difference to you.
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BASIC HAND TOOLS

Many of the procedures in this manual can be
carried out with simple hand tools and test equip-
ment familiar to the average home mechanic. Keep
your tools clean and in a too] box. Keep them organ-
ized with the sockets and related drives together, the
open-end combination wrenches together, ete. After
using a tool, wipe oft dirt and grease with a clean
cloth and return the tool to its correct place.

Top-quatity tools are essential; they arc also more
economical in the long run. If you are now starting
ta build your tool collection, stay away from the
“advertised specials” featured at some parts houses,
discount stores and chain drug stores. These are
usually a poor grade tool that can be sold cheaply
and that is exactly what they are—cheap. They are
usually made of inferior material, and are thick,
heavy and clumsy. Their rough finish makes them
difficult to clean and they usually don’t last very
Tong, If it is ever your misfortune to use such tools
you will probably find out that the wrenches do not
fit the heads of bolts and nuts cerrecily and damage
fasteners.

Qualiry tools are made of alloy steel and are heat
treated for greater strength. They are lighter and
better balanced than cheap ones. Their surface is
smooth, making them a pleasure to work with and
easy to clean. The initial cost of good-quality tools

may be more, but they are cheaper in the long run.
Don't try to buy everything in all sizes in the begin-
ning; do it a little at a time until you have the
necessary tools. To sum up tool buying, “...the bit-
terness of poor quality lingers long after the sweet-
ness of low price has faded.”

The following tools are required to perform virtu-
ally any repair job. Each tool is described and the
recommended size given for starting a tool collec-
tion. Additional tools and some duplicates may be
added as you become familiar with the vehicle.
Harley-Davidson motoreycles are built with Ameri-
can standard fasteners—so if you are starting your
collection now, buy American sizes.

Screwdrivers

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

Two basic types of screwdrivers are required:
common. {flat-blade) screwdrivers (Figure 12) and
Phillips sctewdrivers (Figure 13).

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

a, Common screwdriver—35/16 x 6 in. blade.
b. Common screwdriver—3/8 x 12 in. blade.
¢. Phillips screwdriver—size 2 tip, 6 in. blade.

Use screwdrivers only for driving screws. Never
use a screwdriver for prying or chiseling metal. Do
not try to remove a Phillips or Allen head screw with
a common screwdriver {unless the screw has a com-
bination head that will accept either type): you can
damage the head so that the proper ool will be
unable to remove it,

Keep screwdrivers in the proper condition and
they will last longer and perform betler. Alwayskeep
the tip of a common screwdriver in good condition.
Figure 14 shows how 10 grind the tip to the proper
shape if it becomes damaged. Note the symmetrical
sides of the tip.




10

CHAPTER ONE

Pliers

Pliers come in a wide range of types and sizes.
Pliers are useful for cutting, bending and crimping.
They should never be used to cut hardened objects
or turn bolts or nuts. Figure 15 shows several pliers
useful in motorcycle repairs.

Each type of pliers has a specialized function. Gas
pliers are general purpose pliers and are used mainly
for holding things and for bending. Vise-grips are
used as pliers or to hold objects very tightly like a
vise. Needlenose pliers are used to hold or bend
small objects. Channel-lock pliers can be adjusted to
hold various sizes of objects; the jaws remain paral-
lel 1o grip around objects such as pipe or tubing,
There are many more types of pliers.

Box-end and Open-end Wrenches

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

Box-end wrenches (Figure 16) are usually supe-
rior to open-end wrenches {(Figure 17). Open-end
wrenches grip the nut on only 2 flats, Unless a
wrench fits well, it may slip and round off the points
on the nut. The box-end wrench grips on all 6 flats.
Both 6-point and 12-point openings on box-end

FRONT |4 SIDE

CORRECT WAY TO GRIND BLADE

CORRECT
TAPER
AND SIZE

TAPER T0O
STEEP
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wrenches are available. The 6-point gives superior
holding power; the 12-point allows a shorter swing,

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

Adjustable Wrenches

An adjustable wrench can be adjusted to fit a
variety of nuts or bolt heads (Figure 18). However,
it can loosen and slip, causing damage to the nut and
injury to your knuckles. Use an adjustable wrench
only when other wrenches are not available.

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

Socket Wrenches

This type is undoubtedly the fastest, safest and
most convenient to use. Sockets which attach to a
ratchet handle (Figure 19) are available with 6-point
or 12-point openings and 1/4, 3/8, 1/2 and 3/4 inch
drives. The drive size indicates the size of the square
hole which mates with the ratchet handle.

Torque Wrench

Atorque wrench (Figure 20) is used with a socket
to measure how tightly a nut or bolt is installed. They
come in a wide price range and with either 3/8 or 1/2
square drive. The drive size indicates the size of the
square drive which mates with the socket. Purchase
one that measures 0-130 ft.-1b. (0-207 Nem).
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Impact Driver

This tool makes removal of tight fasteners easy
and eliminates damage to bolts and screw slots.
Impact drivers and interchangeable bits (Figure 21)
are available at most large hardware and motorcyche
dealers. Sockets can also be used with a hand impact
driver. However, make sure the socket is designed
for impact use. Do not use regular hand type sockets
as they may shatter.

Hammers

The correct hammer is necessary for repairs. Use
only a hammer with a face (or head) of rubber or
plastic or the soft-faced type that is filled with buck-
shot. These are sometimes necessary in engine tear-
downs. Never use a metal-faced hammer as severe
damage will result in most cases. You can always
produce the same amount of force with a soft-faced
hammer.

Feeler Gauge

This tool has both flat and wire measuring ganges
and is used to measure spark plug gap. See Figure
22. Wire gauges are used to measure spark plug gap;
flat gauges are used for all other measurements.

Vernier Caliper

This ool is invaluable when reading inside, out-
side and depth measurements to close precision. The
vernier caliper can be purchased from large dealers
or mail order houses. See Figure 23.

Special Tools

A few special tools may be required for major
service. These are described in the appropriate chap-
ters and are available either from Harley-Davidson
dealers or other manufacturers as indicated.

TEST EQUIPMENT
Voltmeter, Ammeter and Ohmmeter

A good voltmeter is required for testing ignition
and other electrical systems. Voltmeters arc avail-

able with analog meier scales or digital readouts. An
instrument covering 0-20 volts is satisfactory. It
should also have a 0-2 volt scale for testing poinis
or individual contacts where voltage drops are much
smaller. Accuracy should be £1/2 volt.

An ohmmeter measures electrical resistance. This
instrument is useful in checking continuity (for open
and short ¢circuits) and testing lights. A self-powered
12-volt test light can often be used in its place.

The ammeter measures electrical current. These
are useful for checking battery starting and charging
currents.

@
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Some manufacturers combine the 3 instruments
into one unit called a multimeter or VOM. See
Figure 24.

Compression Gauge

An engine with low compression cannot be prop-
erly tuned and will not develop full power. A com-
pression gauge measures the amount of pressure
present in the engine’s combustion chambers during
the compression stroke. This indicates generg] en-
gine condition.

The easiest type to use has screw-in adaptors that
fit into the spark plug holes (Figure 25). Press-in
rubber-tipped types (Figure 26) are also available.

Dial Indicator

Dial indicators (Fignre 27) are precision tools
used to check dimension variations on machined
parts such as transmission shafts and axles and to
check crankshaft and axle shaft end play. Dial indi-

cators are available with various dial types for dif-
ferent measuring requiremnents.

Strobe Timing Light

This instrument is necessary for checking ignition
timing. By flashing a light at the precise instant the
spark plug fires, the position of the timing mark can
be seen. The flashing light makes a moving mark
appear to stand still oppeosite a stationary mark.

Suitable lights range from inexpensive neon bulb
types to powerful xenon strobe lights, See Figure

28. Alight with an inductive pickup is recommended
to eliminate any possible damage to ignition wiring,

Portable Tachometer

A portable tachometer is necessary for tuning. See
Figure 29, Ignition timing and carburetor adjust-
ments must be performed at the specified idle speed.
The best instrument for this purpose is one with a
low range of 0-1,000 or 0-2,000 rpm and a high
range of 0-4,000 rpm. Extended range (0-6,000 or
0-8,000 rpm) instruments lack accuracy at lower
speeds. The instrument should be capable of detect-
ing changes of 25 rpm on the low range.
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Expendable Supplies

Certain expendable supplies are also required.
These include grease, oil, gasket cement, shop rags
and cleaning solvent. Ask your dealer for the special
locking compounds, silicone lubricants and lube
products which make vehicle maintenance simpler
and easier. Cleaning solvent is available at some
service stations.

MECHANIC’S TIPS
Removing Frozen Nuts and Screws

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

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

Avoid applying heat enless specifically instructed
as it may melt, warp or remove the temper from
parts.

Remedying Stripped Threads

Occasionally, threads are stripped through care-
lessness or impact damage. Often the threads can be
cleaned up by running a tap (for internal threads on
nuts) or die (for external threads on bolts) through
the threads. See Figure 30. To clean or repair spark
plug threads, a spark plug tap can be used (Figure
31).

Removing Broken Screws or Bolts

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

If a large portion of the remainder projects oui, try
gripping it with Vise-grips, If the projecting portion

e
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is too small, file it to fit a wrench or cutaslotinit  maining portion of the screw or bolt. Drill a small
to fit a screwdriver. See Figure 32. hole in the screw and tap the extractor into the hole.

If the head breaks off flush, use a screw extractor, Back the screw out with a wrench on the extractor,
To do this, centerpunch the exact center of the re-  See Figure 33,

Center punch Drill hole Tap extractor Remove
into hole screw

Tables 1-5 are on the following pages.
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Table 1 GENERAL SPECIFICATIONS

Wheelbase
1966-1969
1970-eariy 1978
FL/FLH
FX
FXS

Late 1978-1984
FLH/FLHS
FXB/FXSB/FXS
FXE/FXEF
FXWG
Overall length
1966-1969
1970-early 1978
FL/FLH
FX/FXS

Late 1978-1884
FLH/FLHS
FXB/FXSB/FXS
FXE/FXEF
FXWG
Overall width
1966-1969
1970-early 1978
FL/FLH
FX
FXS

Late 1978-1984
FLH
FLHS/FXE/FXEF
FXB/FXSB/FXS
FXWG
Overall height
1866-1969
1970-early 1978
FL/FLH
FX
FXS

Late 1978-1984
FLH
FLHS
FXB/FXSB/FXS
FXE/FXEF
FXWG

Vehicle weight
1966-early 1978
Late 1978-1984

FLH
FLHS
FX
Horsepower
1966-1969
FL
FLH
1970-early 1978
FL
FLH
Late 1876-1984
1200 cc

60.00 in. (152.4 cm)

61.00 in. (154.9 cm)
63.00 in. (160 cm)
63.50 in. (161.3 em)

61.12 in. (155.2 cm)
63.50 in. (161.3 cm)
63.00 In. (160 cm)

65.00 in. (165.1 cm}

92.00 in. (233.7 em)

89.00 in. {226.1 cm)
92.00 In. {233.7 cm)

92.88 in. (235.9 cm})
92.00 in. (233.7 cm}
91.50 in. (232.4 cm)
93.00 in. (236.2 cm}

35.00 in. (88,2 cm)

39.00 in. (99.1 cm)
34.00 in. {86.4 cm)
29.00 in. (73.7 cm)

4250 in. (107.9 cm}
33.75 in. (B5.7 cm)
29.00 in. (73.7 cm)
27.50 in. (69.8 cm}

*

43.50 in. {110.5 cm)
45.75 in. (116.2 cm}
41.75 in. (106 cm}

63.25 in. (160.6 cm)
48.12 in. (122.2 cm)
41.75 in. {108 cm)

45.75 in. {116.2 cm)
47.00 In. {119.4 cm)

*

722 Ibs. (327.5 kg)
626 Ibs. (283.9 k)
572 Ibs. (259.4 kg)

57.0 hp @ 5,200 rpm
66.0 hp @ 5,600 rpm

57.0 hp @ 5,200 rpm
62.0 hp @ 5,400 rpm

60.0 hp @ 5,200 rpm

{continued)
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Table 1 GENERAL SPECIFICATIONS (continued)

Late 1978-1984 {continued)
1340 cc (1878-1980)
1340 cc (1981-1984)

Fuel tank capacity

1966-1969
Total
Reserve

1970-early 1978
FL/FLH

Total
Reserve
FX/FXE

1973-1974
Tatal
Reserve

1975-early 1978
FX/FXE

Total

Reserve
FXS

Total

Reserve

Late 1978-1984

FLH/FLHS/FXWG
Total
Reserve
FXE
Total
Reserve
FXS/FXEF/FXB/FXSB
Total
Reserve

60.0 hp @ 4,800 rpm
65.0 hp @ 5,400 rpm

3.50r5.0gal {13.2 0r 18.2 L, 2.91 or 4.16 imp. gal.)
1 or1.2 gal. (3.78 or 4.54 L, 0.83 or 1.0 imp. gal.)

3.50r50gal (13.20r 18,9 L, 2.91 or 4.16 imp. gal.}
10r1.2gal (3.78 or 4.54 L, 0.83 or 1.0 imp. gal.)

3.6 gal. (13.6 L, 2.99 imp. gal.)
0.7 gal. (2,65 L, 0.58 Imp. gal.)

3.6 gal. {13.6 L, 2.89 imp. gal.)
0.6 gal. (2.27 L, 0,49 imp. gal.)
3.5 gal. (13.2 L, 2.91 Imp. gal.}
1.0 gai. (3.78 L, 0.83 imp. gal.}
5.0 gal. (18.9 L, 4.16 imp. gal.)
1.2 gal. (454 L, 1.0 Imp. gal.)

3.2 gal. (12.1 L, 2.66 imp. gal.)
0.6 gal. (2.27 L, 0.5 imp. gal.)

3.5 gal. (13.2 L, 2.91 imp. gal.)
1.0 gal. {(3.78 L, 0.83 imp. gal.)

* Not specified.

Table 2 DECIMAL AND METRIC EQUIVALENTS

Pecimal Metric Decimal Metric
Fractions in. mm Fractions in. mm
1/64 0.015625 0.39688 9/32 0.28125 7.14375
1/32 0.03125 0.79375 19/64 0.296875 7.54082
3/64 .046875 1.19062 516 0.3125 7.83750
116 0.0625 1.58750 21/64 0.328125 8.33437
‘5/64 0.078125 1.98437 11/32 0.34375 8.73125
332 0.09375 2.38125 23/64 0.359375 9.1289
7/64 0.108375 277812 3’8 0.375 9.52500
1/8 0.125 3.1750 25/64 0.390625 9.92187
9/64 0.140625 3.57187 13/32 0.40625 10.31875
5/32 0.15625 3.96875 27/64 0.421875 10.71562
11/64 0171875 4.36562 716 0.4375 11.11250
316 0.1875 4.76250 29/64 0.453125 11.50937
13/64 0.2033125 5.15937 15/32 0.46875 11.80625
7/32 0.21875 5.556 31/64 0.484375 12.30312
15/64 0.234375 5.95312 1/2 0.500 12.70000
1/4 0.250 6.35000 33/64 0.515625 13.09687
17/64 0.265625 6.74687 17/32 0.53125 13.49375

(continued)
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Table 2 DECIMAL AND METRIC EQUIVALENTS (continued)

Decimal Metric Decimal Metric

Fractions in. mm Fractions in. mm

35/64 0.546875 13.89062 25/32 0.78125 19.84375
9/16 0.5625 14.28750 51/64 0.796875 20.24062
37/64 0.578125 14.68437 13/16 0.8125 20.63750
19/32 0.59375 15.08125 ) 53/64 0.828125 21.03437
39/64 0.609375 15.47812 27132 0.84375 21.43125
5/8 0.625 15.87500 55/64 0.859375 21.82812
41/64 0.640625 16.27187 7/8 0.875 2222500
21/32 0.65625 16.66875 57/64 0.890625 22.62187
43/64 0.671875 17.06562 29/32 0.90625 23.01875
11/16 0.6875 17.46250 59/64 0.921875 23.41562
45/64 0.703125 17.85837 15/16 0.8375 23.81250
23/32 0.71875 18.25625 61/64 0.953125 24.20937
47/64 0.734375 18.65312 31/32 0.86875 24.60625
3/4 0.750 19.05000 63/64 0.984375 25.00312
49/64 0.765625 19.44687 1 1.00 _ 25.40000

Tahle 3 GENERAL TORQUE SPECIFICATIONS (FT.-LB.)*

Body Size or Outside Dlameter

Type** 1/4 5/16 3/8 716 1/2 g/16 5/8 3/4 7/8 1
SAE 2 5 12 20 32 47 69 96 185 206 310
SAES 10 19 33 54 78 114 154 257 382 587
SAET 13 25 44 ra 110 154 215 360 570 640
SAE 8 14 29 47 78 119 169 230 380 £00 700

* Convert ft.-Ib. specification to N-m by ]nultlplying by 1.38.
* Fastener strength of SAE bolts can be determined by the bolt head “grade markings.” Unmarked bolt
heads and cap screws are usually to be mild steel. More “grade markings™ indicate higher fastener quality.

VW

SAE 2 SAE 5 SAE7Y SAE 8

Table 4 VEHICLE IDENTIFICATION NUMBER CHART--1970-1980

VIN number: 3G 62152 H 9
Model code .
Sequential number
Manufacturer code
Model year
MODEL CODE: SEQUENTIAL NUMBER: MODEL YEAR:
1A FL-1200 10000 and up: 1970 to Dec. 31, 1977 1970*
2A FLH-1200 6H FL-80 60000 and up: Jan. 1, 1978 through 1980 1 1971 6 1976
7E FLHS-1200 7H FLH-1200 Police  All CLE numbers siart at 80000 and up 2 1972 7 1977
3G FLH-80 8H FLH-1200 Shrine 3 1973 8 1978
3G 1979 Classic 9H FLH-80 Pollce MANUFACTURER CODE: 4 1974 9 1979
3H 1980 Classic 1K FLH-80 Shrine H: 1970-1978 5 1975 O 1980
5H FLHS-80 2H CLE J: 1880 * Unavailable

SAMPLE VIN NUMBER: 1979 FLH-80 (3G 62152 H9)
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Table 5 VEHICLE IDENTIFICATION NUMBER CHART..1981-1984

VIN number: 1
i

Country of origin

Harley-Davidson

HD 1 AA K

HD code

Model code

1 * E Y 110000

Engine displacement

Introduction date

Factory check number

Model year

Assembly plant

Sequential number

HD CODE
1: Heavyweight motorcycle

MODEL CODE

AA FLH-80

AB FLH-Police-Std.

AC FLH-Shrine-Chaln

AD FLH Classic

AG FLH Classic with sidecar
AH FLH-Police-DIx.

AdJ FLH-80 Heritage

AK FLHS-80

AL FLH-Shrine-Belt

SA Sidecar not used with Classic

SD Sidecar sold with Classic

SE Sidecar sold separately for

use with Classlc

ENGINE DISPLACEMENT
K: 80 cu. in.

MODEL YEAR
B: 1981
C: 1982
D: 1983
E: 1984

INTRODUCTION DATE

1: Regular intreduction date
2: Mid-year introductlon
3: Special-Early 1964 models

FACTORY CHECK NUMBER
Canbe 0-8 or X

SAMPLE VIN NUMBER ON
STEERING HEAD:
1 HD 1AAK1 1 EY110000




CHAPTER TWO

TROUBLESHOOTING

Every motorcycle engine requires an uninter-
rupted supply of fuel and air, proper ignition and
adequate compression. If any of these are lacking,
the engine will not rmn.

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

The troubleshooting procedures in this chapter
analyze typical symptoms and show logical methods
of isolating causes. These are not the only methods.
There may be several ways to solve a problem, but
only a systematic approach can guarantee success.

Never assume anything. Do not overlook the ab-
vious. If you are riding along and the bike suddenly
quits, check the easicst, most accessible problem
spots first. Ts there gasoline in the tank? Has a spark
plug wire fallen off?

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

Gather as many symptoms as possible to aid in
diagnosis. Note whether the engine lost power
gradually or all at once. Remember that the more

complicated a machine is, the easier it is to trou-
bleshoot because symptoms point o specific prob-
lems.

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

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

OPERATING REQUIREMENTS

An engine needs 3 basics to run properly: correct
fuel/air mixture, compression and a spark at the
correct time. If one or more are missing, the engine
will not run, Four-stroke engine operating principles
are described in Chapter Four under Engine Princi-
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ples. The electrical system is the weakest link of the
3 basics. More problems result from electrical break-
downs than from any other source. Keep that in mind
before you begin tampering with carburetor adjust-
ments and the like.

1f the machine has been sitting for any length of
lime and refuses to start, check and clean the spark
plugs and then look to the gasoling delivery system.
This includes the fuel tank, fuel shutoff valve and
Tuel line to the carburetor. Gasoline deposits may
have formed and gummed up the carburetor jets and
air passages. Gasoline tends to lose its potency after
standing for long periods, Condensation may con-
taminale the fuel with water. Drain the old fuel (fuel
tank, fucl lines and carburetor) and try starting with
a fresh tankful.

TROUBLESHOOTING INSTRUMENTS
Chapter One lists the insiruments needed and
gives instruction on their use.

EMERGENCY TROUBLESHOOTING

When the bike is difficult to starl, or won’t start at
all, it doesn’t help to wear down the battery using the
starter or your leg and foot on kickstart models.

FUEL VALVE

Fuel tank
Gasoline strainer
Nut

- Handle

Clamp

Fuel hose

Check for obvious problems even before getting out
your tools. Go down the following list step by step.
Do each one; you may be embarrassed 1o find the
kill switch off, but that is better than wearing down
the battery. 1f the bike still will not start, refer to the
appropriate troubleshooting procedures which fol-
low in this chapler

1. Is there fuel in the tank? Open the filler cap and
rock the bike. Listen for fuel sloshing around.

WARNING
Da notuse an open flame to check inthe
tank. A serious explosion is certain to
result.

2. 1s the fuel supply valve in the ON position? Turn
the valve to the reserve position 1o be sure you get
the last remaining gas. See Figure 1.

3. Make sure the kill switch is not stuck in the OFF
position or that the wire is not broken and shorting
out.

4, Are the spark plug wires on tight? Push both spark
plug wires on and slightly rolate them to clean the
electrical connection between the phug and the spark
plug wire connector.

5. Ts the choke in the right position?

ENGINE STARTING

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

The following items will help isolate engine start-
ing problems.

Engine FEails to Start

Performn the following spark test to determine if
the ignition system is operating properly.
1. Remove onc of the spark plugs.
2. Connect the spark plug wire and connector 1o the
spark plug and touch the spark plug base to a good
ground like the enginc cylinder head. Position the
spark plug so you can see the clectrodes.

WARNING
During the next step, do not hold the
spark plug, wire or connector with fin-
gers or a serious electrical shock may
resuit. If necessary, use a pair of insu-
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lated pliers to hold the spark plug or
wire. The high voltage generated by the
ignition system could produce serious
or fatal shocks.

3. Crank the engine over with the starter. A fat blue
spark should be evident acress the spark plug elec-
trodes.
4. Tf the spark is good, check for one or more of the
following possible malfunctions:

a. Obstructed fuel line or fuel filier.

b. Leaking head gasket(s).

¢. Low compression.
5. If the spark is not good, check for one or more of
the following:

a. Loose electrical connections.

b. Dirty electrical connections.

¢. Loose or broken ignition coil ground wire.

d. Broken or shorted high tension lead to the

spark plug.

¢. Discharged battery.

f. Disconnected or damaged battery connection.

g. Breaker points oxtdized (1966-early 1978).

Engine is Ditficult to Start

Check for one or more of the following possible
malfunctions:

a. Fouled spark plug(s).

b. Improperly adjusted choke.

¢. Intake manifold air leak.

d. Contaminated fuel system,

e. Improperly adjusted carburetor.

f. Weak ignition unit.

g. Weak ignition coil(s).

h. Poor compression.

i. Timing advance weight sticking in advanced

position (1966-1979 models only).
J- Engine and transmission oil too heavy.

Engine Will Not Crank

Check for one or more of the following possible
malfunctions:

a. Blown fuse or damaged circuit breaker.

b. Discharged battery.

c. Defective starter motor,

d. Seized pision(s).

¢. Seized crankshaft bearings.

f. Broken connecting rod.

ENGINE PERFORMANCE

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

The possible causes for each malfunction are
listed in a logical sequence and in order of prob-
ability.

Engine Will Not Idle

a. Carburetor incorrectly adjusted.

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

¢. Leaking head gasket(s).

d. Obstructed fuel line or fuel shutoff valve.

e. Obsiructed fuel filier.

f. Ignition timing incomect due to defective igni-
tion component(s).

2. Pushrod clearance incorrect,

Engine Misses at High Speed

a. Fouled or improperly gapped spark plugs.
b. Improper carburetor main jet selection.

¢. Ignition timing incorrect due to defective igni-
tion component(s).

d. Wezk ignition coil(s).

e. Obstructed fuel line or fuel shutoff valve.
f. Obstructed fuel filter

g. Clogged carburetor jets.

Engine Overheating

a. Incorrect carburetor adjustment or jet selec-
tion.

b. Ignition timing retarded due to improper ad-
justment or defective ignition component(s).

c. 1966-1979: Low power—-circuit breaker cam
sticking in retarded position.

d. Improper spark plug heat range.

e. Damaged or blocked cooling fins.

f. Oil level low.

g. Oil not circulating properly.

h. Valves leaking.

i. Heavy engine carbon deposits.
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Smoky Exhaust and
Engine Runs Roughly

a. Clogged air filter element.

b. Carburetor adjustment incorrect—mixture too
rich,

€. Choke not operating correctly.

d. Water or other contaminants in fuel.

e. Clogged fuel line,

f. Spark plugs fouled.

g. lgnition coil defective.

h, Breaker point models: Points worn, dirty or out
of adjustment. Loose condenser connections.
Defective condenser,

i. Electronic ignition models: Ignition module or
sensor defective.

j- Loose or defective ignition circuit wire.

k. Short circuit from damaged wire insulation.

L. Loose battery cable connection.

m. Cam timing incorrect.

n. Intake manifold or air cleaner gir leak.

Engine Loses Power at
Normal Riding Speed

a. Carburetor incotrectly adjusted.

b. Engine overheating.

¢. Ignition liming incorrect due to defective igni-
tion component(s). Circuit breaker cam stick-
ing on 1966-1979 models. '

d. Incorrectly gapped spark plugs.

e. Obstructed muffler,

f. Dragging brakes(s).

Engine Lacks Acceleration

a. Carburetor mixture too lean.

b. Clogged fuel tine.

¢, Ignition timing incorrect due to faulty ignition
component(s).

d. Dragging brakes(s),

ENGINE NOISES

Often the first evidence of an inlernal engine
problem is a strange noise. That knocking, clicking
or tapping sound which you never heard before may
be warning you of impending trouble.

While engine noises can indicate problems, they
are difficult to interpret correctly; inexperienced me-
chanics can be seriously misled by them.

Professional mechanics often use a special stetho-
scope (which looks like a doctor’s stethoscope) for
isolating engine noises. You can do ncarly as well
with a “sounding stick” which can be an ordinary
piece of doweling, a length of broom handle or a
section of small hose. By placing one end in contact
with the area to which you want to listen and the
other end near your ear, you can hear sounds ema-
nating from that area. The first time you do this, you
may be horrified at the strange sounds coming from
even a normal cngine, If possible, have an experi-
enced friend or mechanic help you sort out the
noises.

Consider the following when troubleshooting en-
gine noises:

1. Knocking or pinging during acceleration—
Caused by using a lower octane fuel than recom-
mended. May alse be caused by poor fuel. Pinging
can also be caused by a spark plug of the wrong heat
range. Refer to Correct Spark Plug Heat Range in
Chapter Three. .

2 Slapping or rattling neises at low speed or during
acceleration—May be caused by piston stap, Lc.,
excessive piston-cylinder wall clearance.

3. Knocking or rapping while decelerating—Usu-
ally cansed by excessive rod bearing clearance.

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

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

6. Valve train noise—Check for the following:

a. Bent pushrod(s).

b. Hydraulic tappets adjusted incorrectly,

c. Defective hydraulic tappets.

d. Valve sticking in guide.

e. Worn cam gears and/or cam.

f. Low oil pressure—probably caused by ob-
stracted oil screen. Also check oil feed pump
operation,

g. Damaged rocker arm or shaft. Rocker armn may
be binding on shafl,

ENGINE LUBRICATION
A too low oil tank level or a plugged or damaged

inbricating system will quickly lead to engine dam-
age, The engine oil tank should be checked weekly
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and the tank refilled. as described in Chapter Three.
Oil pump service is covered in Chapter Four.

Oil Light

The oil light should come on when the ignition
switch is tumed to ON before starting the engine.
After the engine is started, the oil light should go off
when the engine is above idle.

If the oil light does not come on when the ignition
is tarned to ON and the engine is not running, check
for a burned out oil light balb. If the bulb is okay,
check the oil pressure switch.

1f the oil light remains on when the engine speed
is above idle, turn the engine off and check the oil
lgvel in the oil tank. If the oil level is satisfactory,
check the following:

a. Check for a plugged tappet screen. Remove and
service the screen as described in Chapier
Three.

b. Oil may not be returning Lo the tank from the
return line. Check for a clogged or damaged
return line or a damaged oil pump.

¢. [T you are operating your Harley in conditions
where the ambient temperature is below freez-
ing, ice and sludge may be blocking the oil
feed pipe. Oil cannot flow to the engine and
engine damage will resulf.

NOTE

Because water is formed during com-
bustion, it can collect in the engine if the
engine is not vun hard enough to vapor-
ize the water; a condition inhierent with
winter riding conditions. Water buildup
will form sludge deposits as it mixes
with the oil. Sludge is a thick, creamy
substance that will clog oil feed and
return systems (oil filter, tappet screen,
lines, etc.). Sludge will accelerate en-
gine wear and result in engine failure.
In addition, when the ambient tempera-
ture falls below freezing, water in the
tank and oil lines will freeze, thus pre-
venting proper oil circulation and lubri-
cation. To prevent engine damage from
sludge buildup, note the following:

1. When operating your Harley in cold/freezing
weather, note how long you actually run the en-
ginc—the engine is colder in winter months and will
take fonger to warm up. Run the engine for longer

periods so that it can reach maximum operating
temperature. The water will then vaporize and be
blown out through the engine breather.

2. Change the engine oil more frequently. The oil

change intervals specified in Chapter Three should
be reduced when you are operating your Harley
during cold weather. This step can interrupt sludge
accumulation and prevent engine damage.

3. Flush the oil tank at each oil change. Refer to
Chapter Three for oil change and tank flushing pro-
cedures.

il Consumption High or
Engine Smokes Excessively

Check engine compression and perform a cylinder
leakage test as described in Chapter Three. Causes
can be one or more of the following:

a. Worn valve guides.

b. Worn valve guide seals.

¢. Womn or damaged piston rings.

d. Breather valve damaged or timed incorrectly.

e. Restricted oil tank return line.

f. Oil tank overfilled.

g. Restricted oil filter.

h. Leaking cylinder head surfaces.

i. Insufficient primary chain case vacuum on dry
clutch models only (early 1984). Perform the
Primary Housing Vacuum Check (Early 1984
With Dry Clutch) as described in Chapter
Five.

il Fails to Return to Oil Tank

a. Oil lines or fittings restricted or damaged.
b. Oil pump damaged or operating incorrectly.
¢. Empty oil tank.

d. Restricted oil filter.

Excessive Engine Oil Leaks

a. Clogged air cleaner breather hose.

b. Restricted or damaged oil return line to oil
tank.

¢. Loose engine parts.

d. Damaged gaske! sealing surfaces.

e. Restricted air cleaner breather hose.

f. Oil tank overfilled.
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CLUTCH

The three basic clutch troubles are:
a. Clutch noise,

b. Clutch slipping.

¢. Improper clutch disengagement or dragging.

All cluich troubles, except adjustments, require
partial clutch disassembly to identify and cure the
problem, The troubleshooting chart in Figure 2 lists
clutch troubles and checks to make. Refer to Chapter
Five for clutch service procedures.

TRANSMISSION

The basic transmission troubles are:
a. Excessive gear noise.

b. Difficult shifting.

¢. Gears pop out of mesh,

d. Incorrect shift lever operation.

Transmission symptoms are sometimes hard to
distinguish from clutch symptoms. The trou-
bleshooting chart in Figure 3 lists transmission trou-
bles and checks to make. Refer to Chapter Five for
transmission service procedures. Be sure that the
clutch is not causing the trouble before working on
the transmission,

CHARGING SYSTEM

Charging system testing procedures are described
in Chapter Seven,

STARTING SYSTEM

The basic starter-related troubles are:
a. The starter does not crank.
b. The starter cranks, but the engine does not start.

Testing

Starting system problems are rclatively easy to
find. In most cases, the trouble is a loose or dirty
clectrical connection. Use the troubleshooting chart
in Figure 4 with the following tests,

Starter does not crank

1. Turn on the headlight and push the starter button.,
Check for one of the following conditions.

2. Starter does not crank and headlight does not
come on: The battery is dead or there is a loose
battery connection. Check the battery charge as de-
scribed in Chapter Three. If the battery is okay, check

@

CLUTCH TROUBLESHOOTING

Cluteh slipping

Check:
* Incorrect clutch adjustment
* Weak clutch springs
* Worn clutch plates
* Damaged pressure plates

Cluteh dragging

Check:
* Incorrect clutch adjustment
* Cluich spring tension too tight
* Warped cluich discs
* Worn or damaged clutch shell keys or
hub

Excessive clutch noise |

Check:
* Damaged clutch gear teeth
* Loose clutch hub friction discs
* Worn or warped clutch plates
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the starier connections at the battery, solenoid and at
the starter swilch.

3. Headlight comes on, but goes ourwhen the starter
button is pushed: There may be a bad connection at
the battery. Wiggle the battery terminals and re-
check. If the starter starts cranking, you've found the
problem. Remove and clean the battery terminal
clamps. Clean the battery posts also. Reinstall the
terminal clamps and tighten securcly.

4. Headlight comes on, but dims slightly when the
starter button is pushed: The problem is probably in

the starter. Remove and test the starter as described
in Chapter Seven.

S. Headlight comes on, but dims severely when the
starter bution is pushed: Either the battery is nearly
dead or the starter or engine is partially seized.
Check the batlery as described in Chapter Three.
Check the starter as described in Chapter Seven
hefore checking for partial engine seizure.

6. Headlight comes on and stays bright when the
starter button is pushed: The problem is inthe starter
button-to-solenoid wiring or in the starter itself.
Check the starter switch, kill switch, starter relay and

®

TRANSMISSION TROUBLESHOOTING

Excessive gear noise

Check:
* Worn gearings
* Worn or damaged gears
* Excessive gear backlash

Ditficult shifting

Check:
* Damaged gears
* Damaged shift forks
* Damaged shift drum
* Damaged shift lever assembly
* Incorrect main shaft and countershaft
engagement
* Incorrect cluteh disengagement

Gears pop out of mesh

Check:
* Worn gear or {ransmission shaft splines
* Shift forks worn or bent
* Worn dog holes in gears
* Insutticient shift lever spring tensioner
* Damaged shift iever linkage

Incorrect shift lever operation

Check:
* Bent shift lever
* Bent or damaged shift lever shaft
* Pamaged shlit lever linkage or gears

Incorrect shifting after engine reas-
sembly

Check:
* Missing transmission shaft shims
* Incorrectly installed parts
* Shift forks bent during reassembly
* Incorrectly assembled transmission
* Incorrect clutch adjustment
* Incorrectly assembled shift linkage assembly
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the solenoid switch. Check each switch by bypass-
ing it with a jumper wire. Check the starter as de-
scribed in Chapter Seven,

Starter spins but engine does not crank

If the starter spins at normal or high speed but the
engine fails to crank, the problem is in the starter
drive mechanism.

NOTE

Depending upon battery condition, the
battery will eventually run down as the
starter button is continually pressed.
Remember that if the starter cranks nor-
mally, bur the engine fails to start, the
starter is working properly. It’s time to
start checking other engine systems.
Don’t wear the battery down.

ELECTRICAL PROBLEMS

If bulbs burn out frequently, the cause may be
excessive vibration, loose connections that permit
sudden current surges or the installation of the wrong
type of bulb.

Most light and ignition problems are cavsed by
loose or corroded ground connections. Check these
prior 1o replacing a bulb or electrical component.

IGNITION SYSTEM

The ignition system may be either a breaker point
or breakerless typc. See Chapter Seven. Most prob-
lems involving failure to start, poor driveability or
rough running are caused by troubie in the ignition
system, particularly in breaker point systems.

Note the following symptoms:

a. Engine misses.

b. Stumbles on acceleration (misfiring).

¢. Loss of power at high speed (misfiring).
d. Hard starting {or failure to start).

e. Rough idle.

Most of the symptoms can also be caused by a
carburetor that is worn or improperly adjusted. But
considering the law of averages, the odds are far
better that the source of the problem will be found
tn the ignition system rather than the fuel system.

BREAKER POINT IGNITION
TROUBLESHOOTING

The following basic tests are designed to pinpoint
and isolate quickly problems in the primary circuit
of a breaker point ignition. Before starting, make
sure that the battery is in good condition. See Chap-
ter Three. If the primary circuit checks out satisfac-

@ STARTER TROUBLESHOOTING

Symptom

Starter does not work

Starter action Is weak

Starter runs contlnuously

Starter turns; does not turn engine

Probable Cause

Low battery

Worn brushes

Defective relay

Defective switch

Defective wiring connection

Internal short circuit

Low battery

Pitted relay contacts

Worn brushes

Defective connectlon

Short circuit in commutator

Stuck relay

Defectlve starter drive

Remedy

Recharge batiery

Replace brushes

Repair or replace

Repair or replace

Repair wire or clean
connection

Repair or repiace defective
componeni

Recharge battery
Clean or replace
Replace brushes
Clean and tighien
Replace armature

Replace relay

Repair or replace
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torily, refer to Tune-up in Chapter Three and check
the circuit breaker, spark plug wires and spark plugs.

NOTE
Before starting, connect g voltmeter be-
tween the battery terminals (positive to
positive; negative to negative) and
write down the reading. This is battery
voltage.

1. Remove the circuit breaker point cover (Figure
5).
2. Rotate the engine until the points are closed (D,
Figure 6).
3. Disconnect the high-voltage lead from one of the
spark plugs.
4. Insert a metal adapter in the plug boot and hold it
about 3/16 in, from a clean engine ground with
insulated pliers (Figure 7).
5. Turn the ignition switch ON.
6. Open the points with an insulated tool made of
wood. A fat, blue-white spark should jump from the
spark plug lead to the engine. If the spark is good,
the ignition system is good, but ignition timing may
be incorrect. Check as described in Chapier Three.
if there is no spark, or if it is thin, yellowish, or weak,
continue with Step 7.
7. Tum the ignition switch OFF and close the points.
8. Connect the positive lead of a valtmeter to the wire
on the points (A, Figure 6) and the negative lead to
# good ground. Tummn the ignition switch ON. If the
voltmeter indicates more than 0.123 volts, the points
are defective. Replace them as deseribed in Chapter
Three.
9. Open the points with the same tool used in Step
6. The voltmeter should indicate battery voltage. If
nol, the following may be the problem:

a. Shorted points,

b. Shorted condenser.

¢. Open coil primary winding.

Perform Steps 10-12 to isolate the problem.
10, With the ignition switch ON, disconnect the
condenser and the wire from the points (A, Figure
6). Connect the voltmeter positive lead to the wire
which was connected 1o the points, Connect the
vollmeter negative lead to a good ground (bare met-
al). The voltmeter should indicate battery voltage. Tf
not, current is not reaching the points.

a. Check the ignition primary circuit wiring for

breaks or bad connections. Repair as needed
and retest.

Spark p[ug.
wire and boot

[/

v
(
\ Twist and pull

Spark plug
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b. Il current does not reach the points with the
wiring in good condition, the primary winding
inside the ignition coil may be defective. Sub-
stitute a known good ignition coil and retest.

11. If the voltmeter indicated battery voltage in Step
9, the coil primary circuit and primary winding are
okay. Connect the positive voltmeter lead to the wire
which goes from the coil to the points. Block the
points open as in Step 6. Connect the negative volt-
meter lead to the movable point. If the voltmeter
indicates any voitage, the points are shorted and
must be replaced.

12. If the preceding checks are satisfactory, the prob-
lem is in the coil or condenser. Replace each of these
separatcly with a known good one to determine
which is defective.

Ignition Coil

Ignition coit testing for 1970 and later models is
described in Chapter Seven. On 1966-1969 bikes,
test by substituting a known good coil.

BREAKERLESS IGNITION
TROUBLESHOOTING

The following basic tests are designed to pinpoint
and isolate problems quickly in the primary circuit
of the breakerless inductive discharge ignition sys-
tem. The procedure requires a voltmeter, non-mag-
netic feeler gauge (late 1978-1979) and an ignition
test adapter (1980-on).

Spark Test

Perform the following test to determine if the
ignition sysfem is operating properly.
1. Remove one of the spark plugs.
2. Conneet the spark plug wire and connector to the
spark plug and touch the spark plug base to a good
ground like the engine cylinder head. Position the
spark plug so you can see the electrodes.

WARNING
During the next step, do not hold the
spark plug, wire or connector with fin-
gers or a serious electrical shock may
result. If necessary, use a pair of insu-
lated pliers (Figure 7) to hold the spark
plug or wire. The high voltage gener

ated by the ignition system could pro-
duce serious or fatal shocks.

3. Crank the engine over with the starier. A fat blue 5
spark should be cvident across the spark plug elec-
trodes.

4A. If a spark is obtained in Step 3, the problem is
not in the breakerless ignition or coil. Check the fuel
system anif spark plugs. On late 1978-1979 models,
check the ignifion advance mechanisn as described
in Chapter Seven.

4B. If no spark is obtained, proceed with the follow-
ing tests for your model,

Late 1978-1979 madels

1. Check the battery charge as described in Chapter
Three. If battery is okay, proceed to Step 2.
2. Remove the ignition timer cover (2, Figure 8).

NOTE
The ignition module (3, Figure 8} is
Jastened to the back of the cover.

3. Check the control module black wire {ground)
connection at the timer plate (11, Figure 8). Make
sure the connection is tight and that the wire is not
chafed or damaged.

4. Check the sensor air gap as described in Chapter
Three.

5. If the air gap cannot be adjusted for both rotor
lobes, the trigger rotor (7, Fignre 8) and/or the timer
mechanism shaft on the advance assembly base is
bent or damaged. Replace the damaged part as de-
scribed in Chapter Seven.

NOTE
After adjusting the sensor alr gap,
check and adjust the timing as de-
scribed in Chapter Three.

6. Turn the engine over so that the sensor is located
between the 2 trigger rotor lobes (Figure 9).

7. Connect a voltmeter between the ignition coil
positive terminal {white wires) and a good engine
ground. Figure 10 shows the ignition circnit and
wire color codes.

NOTE
The ignition and engine stop switches
mst be ON wher performing Steps 8-
1.
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IGNITION SYSTEM (LATE 1978-1979)

. Cover screw

. lgnition timer cover
. lgnition module

. Timer plate screw
. Washer (2)

. Trigger rotor bolt

. Trigger rotor

. Advance assembly
. Sensor

. Shield

. Timer plate

. Screw and washer

. Flyweight spring (2)

. Flyweight (2}

. Advance assembly base
. Flyweight roli pin (2}

. Cam stop roll pin

. Register rolt pin

. Camshatt oil seal

. lgnition coil

. Spark plug cable (2)
Ignition ceil terminal (FL})
. Ignition coil terminai (FX)
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8. Turn the ignition and engine stop switches ON.
The voltmeter should read 11.5 £ 0.5 volts. Interpret
results as follows:

@ Vertical

a. If the voltage is incorrect, the problem is in the
battery-to-ignition coil circuit. Check the wir-
ing connectors at the circuil breakers and at
the ignition switch. See Figure 10.

b. If the voltage is correct, proceed to Step 9.

9. Disconnect the ignition coil negative (blue) con-
nector (Figure 10). Connect a voltmeter between the
coil negative terminal and a good engine ground.
Turn the ignition and engine stop switches ON. The
voltmeter should read 11.5 £ 0.5 volts. Interpret
results as follows:

Front cylinder

wide iobe a. If the voltage is incorrect, the problem is in the
ignition coil primary winding. Replace the
ignition coil and perform the Spark Test as

described in this chapter.

b. Il the voltage is correct, procecd 1o Step 10.

IGNITION SYSTEM SCHEMATIC (LATE 1978-1979)

4
®
n’\ 7
u'.v
3
10
+
g D
1. Trigger rotor 7. Transistor
2. Sensor 8. Ignition coil
3. Control module 9. Spark plug
4. Integrated circuit chip 10. Main circuit breaker
5. Ignition switch 11. Ignition circuit breaker
6. Batlery 12. Engine stop switch
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IGNITION (1980 AND LATER)

@6™e

[ e - RPN ]

. Spark plug cable (2)
. Ignltion coil terminal
. Ignltlen coil

. lgnitior module

. Connhector

Sensor plate

. Washer (2)
. Sensor piate screw (2)

9. Gasket
10. inner cover
11. Quter cover
12. Quter cover rivet (2)
13. Camshaft oil seal
14. Rotor
15. Rolor screw and star washer
16. Inner cover screw {2)
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10. Reconnect the ignition coil negative connector
(blue).

11. Connect a voltmeter between the ignition coil
negative terminal (Figure 10) and a good engine
ground. The voltmeter should read 1-2 volts. Next
place a screwdriver against the face of the sensor.
The voltmeter should read 11.5-13 volts. Interpret
results as follows:

a. If the vollage is incorrect in one or both tests,
the ignition module is defective. Replace it as
described in Chapter Seven.

b, I the veltage is correct, proceed to Step 12.

12. Disconnect one of the spark plug caps. Tnsert an
adapter in the spark plug cap in place of the spark
plug. Position the adapter so that it is approximately
3/16 in. away from the cylinder head surface. Hold
the spark plug cap with insnlated pliers (Figure 7).
Place a screwdriver against the face of the sensor and
at the same time watch the end of the adapter. Aspark
should occur each time the screwdriver touches the
sensor face. If sparks do not occur, the ignition coil
secondary winding is defective. Replace the ignition
coil and retest.

IGNITION (1980 AND LATER)

1. Englne stop switch

2. Ignitian circuit breaker 7. Rotor

3. Ignition switch 8. Computerized
4, Main circult breaker control module
5. Battery 8. Ignition coil

6. Sensor plate 10. Spark plug

1980-0on

1. Check the battery charge as described in Chapter
Three. If battery is okay, proceed to Step 2.

2. Remove the timer case cover (11, Figare 11).

3. Check that the biack lead to the ignition module
(located on frame above regulator, §, Figure 12) is
fastened securely. Check also that the battery nega-
tive cable is fastened and in good condition.

NOTE
When performing the following tests, a
voltmeter with an input resistance of
20,000 ohmsivolts or higher is required.
A lower-resistance meter mdy give o
Jaulty reading.

4. Turn the engine over so that the sensor is located
between the 2 rotor slots (Fignre 9).

NOTE
The ignition switch and kill switch must
be turned ON when performing Step 5
and Step 6.

5. Connect a voltmeter between the ignition coil
positive terminal (white wires) and a good engine
ground. The voltmeter should read 11.5 £ 0.5 volts.
Interpret resulis as follows:

a. If the voltage is incorrect, the problem is in the
batiery-to-ignition coil circuit. Check the wir-
ing connectors at the circuit breakers (4, Fig-
ure 12) and at the ignition switch.

b. If the voltage is correct, proceed to Step 6.

6. Disconnect the ignition coil negative (blue) con-
nector. Connect 4 voltmeter between the coil nega-
tive winding and a good engine ground. The
voltmeter should read 11.5 £ 0.5 volts. Interpret
results as follows:

a. If the voltage is incorrect, the problem is in the
ignition coil primary winding. Replace the
ignition ceil and perform the Spark Tesf as
described in this chapter.

b. If the voltage is correct, check the control
module and sensor, beginning with Step 7.

¢. Turn the ignition switch OFE

d. Reconncect the ignition eoil negative connec-
tion (blue).

7. Disconnect the sensor plate from the control mod-
ule at the connector (6, Figure 12).
8. Install an ignition test adapter (HD-94465-81) and
a voltmeter as shown in Figere 13.
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NOTE
Figure 14 shows how fo make a test
adapter.
CAUTION

When using the ignition test adapter,
make sure the exposed terminal connec-
tor does not touch another connector or
ground (hare metal} as this will damage
the ignition module.

9. Tum the ignition switch and the kill switch ON
and measure the vollage between the No. 1 pin (red
wire) and the No. 2 pin (black wire) as shown in
Figure 13.

10. The meter should read 5.4-5.5 volts. If it does
not, the control module is defective and should be
replaced as described in Chapter Seven.

11. To test the sensor operation, connect the voltme-
ter to the ignition test adapter as shown in Figure 15.
12. 1f the ignition switch and the kill switch were
turned OFF, turn them back ON.

13. Tum the engine so that the rotor slots are not
aligned with the sensor (Figure 16). Measure the
voltage reading. It should be 4.5-5.5 volts.

14, Turn the engine so that the center of the sensor
is between the 2 rotor slots. The voltmeter should
read 0-1 volts.

15. If the voltage readings in Step [3 and Step 14 are
incorrect and the control module passes the previous
test, the sensor is faulty and should be replaced as
described in Chapter Scven.

16. Tumn the ignition switch OFF. Remove the igni-
tion test adapter and reconnect the module connec-
tors,

EXCESSIVE VIBRATION

Usually this i caused by loose engine mounting
hardware. If not, it can be difficult to find without
disassembling the engine. High speed vibration may
be due to a bent axle shaft or loose or faulty suspen-
sion compenents. Vibration can also be caused by
the following conditions:

a. Broken frame.

b. Severely worn primary chain.

¢. Primary chain links tight due to improper lu-
brication.

d. Loose transmission mounting bolts.

. Loose transmission sub-mounting bolts.

Test adaptor

Voltmeter

Sockets .
Pins
| L 2 i
—i -—
Socket Red G Pin housing
housing reen
e———— Black
Sensor

o Module

Terminals
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f. Improperly balanced wheels.

2. Defective or damaged wheels.
h. Defective or damaged tires,

1. Internal engine wear or damage.

CARBURETOR TROUBLESHOOTING

Troubleshooting procedures unigue to HD carbu-
retors are found in Figure 17, Figure 18 lists trou-
bleshooting procedures tor Keihin carburetors. For
other carburetors, use the HD carburetor trou-
bleshooting procedures in Figure 17 as a guide.

Test adaptor

—

@ Voltmeter

Vertkm‘l\f]—g

+ Rear
cylinder

(wide

lobe)

SnedV

FRONT SUSPENSION
AND STEERING

Poor handling may be caused by improper tire 3
pressure, a damaged or bent frame or front steering
components, worn wheel bearings or dragging
brakes. Possible causes of suspension and steering
malfunctions are listed below.

Irregular or Wobbly Steering

a. Loose wheel axle nuts.

b. Loose or worn steering head beanings,

¢. Excessive wheel hub bearing play.

d. Damaged cast wheel.

e. Spoke wheel out of alignment.

f. Unbalanced wheel assembly.

2. Worn hub bearings.

h. Incorrect wheel alignment.

1. Bent or damaged steering stem or frame (at
steering neck).

j. Tire incorrectly seated on rim,

k. Excessive front end loading from non-standard
equipment.

Stiff Steering

a. Low front tire air pressure.

b. Bent or damaged steering stem or frame (at
steering neck).

¢. Loose or worn steering head bearings.

d. Steering damper too tight (FL models with
adjustable forks).

Stiff or Heavy Fork Operation

a. Incorrect fork springs.

b. Incorrect fork oil viscosity.
¢. Excessive amount of fork oil.
d. Bent fork tubes.

Poor Fork Operation

a, Worn or damaged fork tbes.

b. Fork oil level low due to [eaking fork seals.
¢. Bent or damaged fork tubes.

. Contaminated fork oil.

e. Incorrect fork springs.
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f. Heavy front end loading from non-standard BRAKE PROBLEMS
equipment.

Sticking disc brakes may be caused by a stuck
piston(s) in a caliper assembly, warped pad shimf(s)
or improper rear brake adjustment. See Figure 19
for disc brake troubles and checks to make.

Poor Rear Shock Absorber Operation

a. Weak or worn springs.
b. Damper unit leaking. A sticking drum brake may be caused by worn or
weak return springs, dry pivot and cam bushings or
improper adjustment. Grabbing brakes may be
caused by greasy linings which must be replaced.
Brake grab may also be due to an out-of-round drum.
f. Heavy rear end loading from non-standard  (lazed linings will cause loss of stopping power. See

¢. Shock shaft worn or bent.
d. Incorrect rear shock springs.
e. Rear shock adjusted incorrectly.

equipment. Figure 20 for drum brake troubles and checks to
g. Incorrect loading. make.
@ HD CARBURETOR TROUBLESHOOTING
Check:
Idle too tean * Dirt in fuel passages

* Intermediate adjustment screw closed
* Channel ar welch piugs loose or missing
* Nozzle check valve not seating properly

Check:
* Idle adjustment screw tlp damaged or worn
* ldle adjustment hole damaged
* Carburetor flooding

idle too rich

Check:

* Intermediate adjustment screw too lean

* Intermediate fuei passages contaminated

* Channel or welch piugs loose or missing

* Intermediate adjustment screw packing
damaged or missing

* Economizer check ball stuck in closed
postion

* Nozzle check valve not sealing

Lean conditions at speeds between
15-55 miles per hour

Check:

Rich conditions at speads between * Intermediate adjustment screw too rich

15-55 miles per hour * Carburetor flooding

* Choke valve operating incorrectly—vaive is
partially closed

* Fixed main jet loose or incorrect size
installed

* Nozzle check valve loose or damaged

{continued})
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@ (continued}

Lean conditions at highway speeds

Check:
* Main fuel jet toc small
* Loose main fuel Jet causing air leak
* Nozzle system contaminated
* Nozzle check valve loose or damaged

Rich conditions at highway speeds

Check:
* Main fuel jet too large
* Economizer check ball not seating
* Carburetor flooding

Accelerating pump inoperative
causing a lean acceleration

Check:

* Carburetor adjustiment incorrect—adjust
intermediate and Idle adjustment screws

* Diaphragm cover plug screw loose or missing

* Diaphragm flap check valves worn or damaged

* Economizer check valve stuck closed

* Acceleration fuel ports and channels
contaminated

* Accelerator pump worn or damaged

Lean condlitions at all speeds

Check:
* Plugged or dirty filter screens
* Loose dlaphragm cover plate screws
* Stretched or damaged inlet tension spring
* Inlet control lever adjusted incorrectly
* Air leak in metering system

Rich conditions at all speeds

Check:
* Carburetor floeding
* Inlet contral lever adjusted incorrectly
* Cheke valve not staying open due to wom or
damaged choke frigtion spring and friction ball

Carburetor flooding

Check:
* Iniet needie and seat assembly contaminated
with dirt
* Inlet seat gasket worn or damaged
* Diaphragm installed incorrectly
* Diaphragm worn or damaged
* Inlet needle and seat assembly worn
* Inlet control Jever tight on lever pin
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KEIHIN CARBURETOR TROUBLESHOOTING

Hard starting

Check:
* Choke not operating correctly
* kile mixture misadjusted {early modeis idle
mixture adjustment only)
* Air leak at carburetor mounting
* Fuel overflow

Fuei overfiows

Check:
* Worn float needle valve or dirty seat
* incorrect float lever
* Damaged Hlact bow! o-ring or icose float bowl
mounting screws
* Damaged fioat pin or icose locking screw
* Damaged float

Poor idiing

Check:
* idle misadjusted
* Worn idie mixture screw
* Biocked jet or port in carburetor bore
* Air ieak at carburetor mounting
* Acceierator pump rod too long or misadjusted

Poor acceleration

Check:
* Ciogged accelerator pump
* Worn acceierator pump diaphragm
* tdle mixture misadjusted (early modeis with
idle mixture adjustment}
* Clegged slow jet
* Fioat level too high

Low power at ail speeds

Check:
* Dirty or plugged carbureior passages
* Clogged fuel lines
* Clegged fuel strainer in fank
* Air leak at carburetor mount
* Dirty air fiiter
* L.oose carburetor jets

Poor power at high speeds

Check:
* Loose or cliogged main Jet
* incorrect float lever
* Dirty or plugged carburetor passages

Poor fuel economy

Check:
* Float level too iow
* Loose jels
* Clogged bleed tubes of jets
* Choke not opening fuiiy
* Dirty air fiiter

Fuel starvation

Check:
* Clogged fuei iine
* Carburetor dirty
* Fuel tank strairers ciogged or dirty
* Accelerating pump not operating correctly
* Fuei tank dirty
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DISC BRAKE TROUBLESHOOTING

Check:
* Loose or damaged llne fittings
* Worn caliper piston seals
* Scored caliper piston and/or bore
* Loose banjo belts
* Damaged oil {ine washers
* Leaking master cylinder diaphragm
* Leaking master cylinder secondary seal
* Cracked master cylinder housing
* Toe high brake fluid level
* Loose master cylinder cover

Disc brake fluid leakage

Check:
* Warped brake disc
* Incorrect brake tiuid
* Caliper piston and/or brake pads hanging up
* Riding brakes during riding

Brake overheating

Check:
* Warped brake disc
* Loose brake disc
* Incorrect caliper alignment
* Loose caliper mounting beits
* Loose front axle nut and/or clamps
* Worn wheel bearing
* Damaged front hub
* Restricted brake hydraulic line
* Contaminated brake pads

Brake chatter

Check:
* Incorrect brake fluid
* Plugged passages in master cylinder
* Incorrect front brake adjustment
* Caliper piston and/or brake pads hanging up
* Warped brake disc

Brake locking

Check:
* Air In brake lines
* Worn brake pads
* Low brake fiuid
* Ingorrect brake fluid
* Worn brake disc
* Worn caliper plston seals
* Glazed brake pads
* Leaking primary cup seal in master cylinder
* Contaminated brake pads and/or disc

Insufficient brakes

Check:
* Contaminated brake pads and/or disc
* Dust or dirt collected behind brake pads

* Loose parts

Brake squeal
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@ DRUM BRAKE TROUBLESHOOTING
Check:
Brakes do not hold * Worn brake linings

* Glazed brake linings

* Worn brake drum

* Glazed brake drum

* Air in rear brake line

* Low rear master cylinder brake fluid
* Incorrect brake adjustment

* Worn or damaged front brake cable
* Impreperly routed front brake cable
* Rear wheel cylinder defective

* L pose brake lining rivets

Check:
* Worn or damaged hrake return springs
* Loose brake lining rivets
* Loose brake lining
* Incorrect brake adjustment
* Brake drum out-of-round
* | sose brake drum-to-wheei mounting bolts
* Warped brake lining web
* Worn axle sleeve
* Loose o worn wheel bearings

Brakes grab

Check:
* Worn brake linings—rivets scraping
* Brake drum gut-of-round ar scored
* Contaminated brake finings and drum
* Broken, loose or damaged brake components
* Loose or worn wheel hearing
* | gose brake drum-to-wheel mounting bolts

Brakes squeal or scrape

Check:
* Brake drum out-of-round
* Brake linings worn unevenly
* Warped brake iining web
* Loose brake lining rivets
* Incorrect brake adjustment
* Loose or worn wheel bearing
* Worn or damaged brake returm springs
* Worn cam lever bushing (1966-1971 front brake)
* Loose or damaged cam lever (1966-1971) front
brake
* L oose or worn operating shaft (1971-1972 FX)

Brakes chatter
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PERIODIC LUBRICATION,
MAINTENANCE AND TUNE-UP

Your bike can be cared for by two methods; pre-
ventive or corrective maintenance. Because a motor-
cycle is subjected to tremendous heat, stress and
vibration (even in normal use), preventive mainte-
nance preveits costly and unexpected corrective
maintenance. A careful program of lubrication, pre-
ventive maintenance and regular tune-ups will result
m longer engine and vehicle life, ensuring good
performance, dependability and safety. It will also
pay dividends in fewer and less expensive repair
bills. Such a program is cspecially important if the
bike is used in remote areas or on heavily traveled
freeways where breakdowns are not only inconven-
ient but dangerous. Breakdowns are much less likely
to oceur if the bike has been well maintained.

Certain maintenance tasks and checks should he
performed weekly, Others should be performed at
certain time or mileage intervals. Still others should
be done whenever certain symptoms appear. Some
maintenance procedures are included under Tune-up
at the end of this chapter. Detailed instructions will
be found there. Other steps are described in the
following chapters. Chapter references are included
with these steps,

Scheduled maintenance requirements are pro-
vided in Table 1 (1966-1969), Table 2 (1970-early
1978) and Table 3 (Tate 1978-1984). Tables 1-11 are
at the end of the chapter,

ROUTINE CHECKS

The following simple checks should be carried out
at each fuel stop,

Engine Oil Tank Level

Refer to Periodic Lubrication in this chapter.

General Inspection

L. Examine the engine for signs of oil or fuel leakage.
2, Check the tires for embedded stones.
3. Make sure all lights work.

NOTE
At least check the brake light. It can
hirn out anytime. Motorists can’t stop
as quickly as you and need all the warn-
ing you can give.

Tire Pressure

Tire pressure must be checked with the tires cold.
Correct tire pressure depends on the load you are
carrying. Sec Table 4.
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Lights and Horn

With the engine running, check the following:
1. Puil the front brake lever and check that the brake
light comes on.
2. Push the rear brake pedal and check that the brake
light comes on soon after you have begun depressing
the pedal.
3. With the engine rurming, check to see that the
headlight and taillight are on.
4, Move the dimmer switch up and down between
the high and low positions, and check to see that both
headiight elements are working.
5. Push the tum signal switch to the left position and
the right position and check that all 4 turn signal
lights are working.
6. Operate the horn and note that the hom blows
loudly.
7. If during the test the brake light did not come on,
check the 1aillight bulb and replace it as required. It
the bulb is okay, but it did not light when either the
front brake lever or rear brake pedal was operated,
replace the defective brake light switch as described
i Chapter Seven.
8. If the horn or any light failed to work properly,
refer to Chapter Seven.

MAINTENANCE INTERVALS

The services and intervals shown in Tables 1.3 are
recommended by the factory. Strict adherence to
these recommendations will go a long way loward
insuring long service from your Harley-Davidson. i
the bike is tun in an area of high humidity, the
{ubrication service must be done more frequently to
prevent possible rust damage.

For convenient maintenance of your motorcycle,
most of the services shown in Tables 1-3 are de-
scribed in this chapter. Those procedures which re-
quire more than minor disassembly or adjustment
are covered elsewhere in the appropriate chapter.
The Table of Contents and Index can help you locate
a particular service procedure.

TIRES AND WHEELS
Tire Pressure

Tire pressure should be checked and adjusted to
accommodate rider and luggage weight. A simple,

accurate gauge (Figure 1) can be purchased for afew
dollars and should be carried in your motorcycle tool
kit. The appropriate tire pressures are shown in
Table 4.

NOTE
After checking and adjusting the air
pressure, make sure to reinstall the air
valve cap (Figure 2). The cap prevents
small pebbles andior divt from collect-
ing in the valve stem; these could allow
air leakage or result in incorrect tire
pressure readings. '

Inspection

Check tire read for excessive wear, deep cuts,
embedded objects such as stones, nails, ete. 1f you
find a nail in a tire, mark its location with & light
crayon before pulling it out. This will help to locate
the hole. Refer to Tire Changing in Chapter Eight.

Check local traffic regulations concerning mini-
mum tread depth. Measurc with a tread depth gauge
(Figure 3) or small ruler. As a guideline, replace tires
when the tread depth is 5/16 in. (7.94 mm) or less.

®
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Tread depth indicators appear across the tire when
tread reaches minimuam safe depth. Replace the tire
at this point,

Wheel Spoke Tension

On spoked wheels, tap each spoke with a screw-
driver (Figure 4). The higher the pitch of sound it

makes, the tighter the spoke. The lower the sound
frequency, the looser the spoke. A “ping” is good; a
“clunk™ says the spoke is loose.

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

Rim Inspection

Frequently inspect the wheel rims. If a rim has
been damaged it might have been knocked out of
alignment. Improper wheel alignment can cause se-
vere vibration and result in an unsafe riding condi-
tion. If the rim portion of an alloy wheel is damaged
the wheel must be replaced as it cannot be repaired.
Refer io Chapter Eight for rim service.

BATTERY

CAUTION
If it becomes necessary to remove the
battery breather tube when performing
any of the following procedures, make
sure to route the tube correctly during
installation to prevent acid from spilling
o parts.

Checking Electrolyte Level

The battery is the heart of the electrical system. 1t
should be checked and serviced as indicated. Most
electrical system troubles can be atiributed to ne-
glect of this vital component.

In order to service the clectrolyte level cormrectly,
it is necessary to remove the battery from the frame,
On batierics with transparent cases, the electrolyte
level should be maintained between the two marks
on the battery case. Sec Figure 5 and Fignre 6. On
other batteries, remove the battery caps and observe
the level in the individual battery cells. Tf the elec-
trolyte level is low, it’s a good idea to remove the
battery completely so that it can be thoroughly
cleaned, serviced and checked.

Refer to Figure 7 (typical), for this procedure.

1. Remove all necessary components to gain access
to the battery terminals.

2. Disconnect the negative cable from the battery.
3. Disconnect the battery positive cable from the
battery.

4, Slide the batlery out of the box,
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CAUTION
Be careful not to spill batiery electrolyte
on painted or polished surfaces. The
liguid is highly corrasive and will dam-
age the finish. If it is spilled, wash it off
immediately with soapy water and thor-
oughly rinse with clean water.

5. Remove the caps from the battery cells and add
distilled water to correct the level. Never add elec-
trolyte {acid) or tap water to correct the level.

6. After the level has been comrected and the battery
allowed to stand for a few minutes, check the spe-
cific gravity of the electrolyte in each cell with a
hydrometer (Figure 8). Follow the manufacturer’s
instructicns for reading the instrument. See Batrery
Testing 10 this chapter.

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

Cleaning

Afier the battery has been removed from the bike,
check it for corrosion or excessive dirt. The top of
the battery in particular should be kept clean. Acid
film and dirt will permit current to flow between the
terminals, causing the battery to discharge slowly.

For best resulis when cleaning, first rinse off the
top of the battery with plenty of clean water (avoid
letting water enter the cells). Then carefully wash the
case, both terminals and the battery box with a
solution of baking soda and tap water {about 2
tablespoons of baking soda in a 1-1b. coffee can of
wateris a good ratio). Keep the cells sealed tight with
the filler plugs so that none of the cleaning solution
enters a cell as this would neutralize the cell’s elec-
trolyte and scriously damage the battery. Brush the
solution on liberally with a stiff bristle parts cleaning
brush. Using a strong spray from a garden hose,
clean all the residue from Lhe solution off the battery
and all painted surfaces.

Testing

Hydrometer testing is the best way to check bat-
tery condition. Use a hydrometer with numbered
graduations from 1.100 to 1.300 rather than one with
just color-coded bands. To use the hydrometer,
squecze the tubber ball, insert the tip into the cell and
releasc the ball. Draw enough electrolyic te float the

weighted float inside the hydrometer. Note the nur-
ber in line with the electrolyte surface; this is the
specific gravity for this cell. Return the electrolyte
to the cell from which it came. The specific gravity
of the electrolyte in each battery cell is an excellent
indication of that cell’s condition. A fully charged
cell will read 1.260-1.280 while a cell in good con-
dition reads from 1.225-1.250 and anything below
1.125 is practically dead.

NOTE
Specific gravity varies with tempera-
ture. For each 10° that electrolyte tem-
perate exceeds 80° F (26.7° C), add
0.004 to reading indicated on hydrome-
ter. Subtract 0.004 for each 10° below
80° F (26.7°C).

If the cells lest in the poor range, the battery
requires recharging. The hydrometer is useful for
checking the progress of the charging operation.
Table 5 shows approximaic state of charge.

Charging
CAUTION
Always remove the battery from the mo-

torcycle before connecting charging
equipment.

®
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1. Lockwasher 9.
2. Nut 10.
3. 12-volt battery 11.
4. Battery strap 12.
5. Cover 13.
6. Battery plug 14,
7. Battery cover cushion 15.
8. Boit 16.

@ BATTERY AND CARRIER
(TYPICAL)

Lockwasher
Bolt

Rubber mount
Battery carrier
Screw

Cover

Damper
Support bracket

WARNING

During charging, highly explosive hy-
drogen gas is released from the battery.
The battery should be charged only in a
well-ventilated area, and open flames
and any other source of ignition should
be kept away. Never check the charge of
the battery by arcing across the termi-
nals; the resulting spark can ignite the
hydrogen gas.

1. Connect the positive (+) charger lead to the posi-
tive battery terminal and the negative (=) charger
lead to the negative batterv terminal.

2. Remove all vent caps from the battery, set the
charger at 12 volts (the same voltage as the battery),
and switch it on. If the output of the charger is
variable, it is best to select a low setting—1 /210 2
arnps.,

3. After battery has been charged for about § hours,
turn the charger off, disconnect the lcads and check
the specific gravity (Figure 8). It should be within
the limits specitied in Table 5. If it is, and remains
stable for one hour, the battery is charged.

4. To ensure good electrical contact, cables must be
clean and tight on the hattery’s terminals, If the cable
termtinals are badly corroded, even after performing
the above cleaning procedures, the cables should be
disconnected, removed from the bike and cleaned
separately with a wire brush and a baking soda
solution, After cleaning, apply a very thin coating of
petrolenm jelly {Vaseline} to the battery terminals
before reattaching the cables. After connecting the
cables, apply a light coating to the connections
also—this will delay future corrosion.

New Battery Installation

When replacing the old battery with a new one, be
sure lo charge it completely (specific gravity, 1.260-
1.280) before installing it in the bike.

Fuilure to do 50, or using the battery with a low
clectrolyte level, will permanently damage the bat-
tery,

PERIODIC LUBRICATION

All lubrication checks and adjustments should be
performed at the intervals specified in Tables 1-3.
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Qil Tank Level Check

The engine oil runs cooler when the oil leve] is
kept high in the tank. Refer to Figure 9 for this
procedure.

1. Have an assistant support the bike so that it stands
straight up. If the bike is supported on the sidestand,
an incorrect reading will be obtained.

2. Remove oil tank cap (Figure 10) and dipstick. Qil
level should be above “Refill” mark. If not, add the
recommended oil (Table 6) to bring it within one
inch from top of oil tank. Do not overfill beyond this
point as an air space is required.

NOTE
On all models, 2 quarts can be added
when oil level is at “Refill” dipstick
mark.

3. Reinstall dipstick and oil tank cap.

Engine Oil and Filter Change

The factory-recommended oil and filter change
interval is specified in Tables £-3. This assumes that
the motorcycle is operated in moderate climates. The
time interval is more important than the mileage
interval because combustion acids, formed by gaso-
line and water vapor, will contaminate the oil even
if the motorcycle is not run for several months. If a
motorcycle is operated under dusty conditions, the
oil will get dirty more quickly and should be changed
more [requent]y than recommended.

Use only a detergent o1l with an API rating of SE
or SF. The quality rating is stamped on top of the can
or on the label (Figure 11}, Try always to use the
same brand of oil. Use of oil additives is not recom-
mended. Refer to Table 6 for correct viscosity of oil
to use under different temperatures.

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

a. Drain pan.

b. Funnel.

¢. Can opener or pour spout.

d. Wrench set.

e, Engine oil (see Table 7 for quantity).
. Oil filter element.

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

NOTE
Some service stations and oil retailers
will accept your used oif for recycling.
Check local regulations before discard-
ing the oil in your household trash.

1. Place the motorcycle on its sidestand.

2. Start the engine and run it until it is at normal
operating temperature, then turn it off,

Take reading at eye level

x§

Do not suck
in too much
electrolyte Hold
tube
vertical
Float must

be free
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PNO D E P

OIL FILTER AND OIL
TANK CAP (1966-1978)

Filter clip

Cap seal washer
Filter element

Filter lower retalner

. Cup spring

Cup seal
Cup
O-ring

. Valve assembly
10,
1.
12.
13.
14,

Cap gasket
Cap cotter pin
Cap screw
Cap washer
Cap nut

Cap top
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3. Place a drip pan under the oil tank and remove the
drain plug (Figure 12). Remove the oil tank cap and
dipstick (Figure 10); this wilt speed up ihe flow of
oil.

NOTE
Before removing the oil fank cap, thor-
oughly clean off all dirt and oil around
it

4. If so equipped, remove the primary case drain plug
(Figure 13} located underneath the clutch cover and
drain the primary case. Reinstall the drain plug and
washer.
SA. 1966-1981: Remove and service the oil filler as
follows. See Figure 9.
a. Remove the oil filter cup from the oil tank.
b. Remove the clip and washer and remove the
oil filter.
¢. Thoroughly clean the oil filter in solvent every
2,000 miles and replace the filter every 5,000
miles.
d. Reinstall the il fiter into the cup.
3B. 1982-on: These models use an automotive type
spin-on filier, Service the oil filter as follows:

a. Remove the filter (Figure 14) with a filter
wrench.

b. Discard the oil {iiter.

c. Wipe the crankcasc gaskel swface with a
clean, lint-free cloth.

d. Coat the neoprene gasket on the new filter
with clean oil (Figure 15).

e. Screw the filicr onto the crankcase by hand
until the filter gaskei just touches the basc, i.e.,

S
et
T

T )
"iaﬁi?f’%

Oll fliter
-— FORWARD
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until you feel the slightest resistance when
turning the filter. Then tighten the filter by
hand 2/3 more turn.

CAUTION
Do not oversighten and do not use a
filter wrench or the filter may leak.

6. At the first 500 miles (after rebuilding engine), and
at every second oil change thereafter, flush the oil
tank as described in this chapter During cold
weather, the oil tank should be flushed at each oil
change.

7. Fill the oil tank with the correct viscosity (Tabte
6) and quantity (Table 7) of ail.

8. Reinstall the 0il tank cap and dipstick securely.

Oil Tank Flushing

At the first 500 miles (after rebuilding engine),
and at cvery second oil change during warm riding
weather, flush the oil tank before refilling it with new
oil, During cold weather, the oil tank should be
flushed at each oil change.

1. Drain the oil tank as previously described.

2. ID all oil hoses at the oil tank so youn don’t mix
them up during reassembly. Then remove the oil tank
fasteners and remove the oil tank from the bike.

CAUTION

Iotal flushing of the oil tank while it is
mounted on the bike is difficult. Sludge
broken loose from the tank and not re-
moved during flushing will pass
through the main ol feed line and into
the oil pump, there it will clog oil pas-
sages and cause engine seizure.

3. Reinstall the oil tank drain plug and plug all tank
hose openings.

4. Fill the o1l tank 3/4 full with kerosene.

3. Vigorously swish the tank from side to side 10
break loose sludge and sediment accumulation in the
tank.

6. Remove the dipstick [rom the top of the tank and
drain the tank. Using a small flashlight, check the
tank for sludge and sediment deposits that did not
flush cul. Repeat until aif of these deposits are
removed. If necessary, break hard deposits loose
with a wooden dowel or similar tool iuserted into the
tank.

7. When the tank is clean, pour some clean engine
oil into the tank and shake the tank once again to
cover the tank walls with the oil. Then drain and
discard the oil.

8. Clean the filler cap/dipstick assembly before in-
stalling it back into the tank.

9. Remove the plugs fom the oil tank hoses and
reinstall the oil tank. Tighten all tank mounting bolts
or nuls securely. Wipe the oil hoses off before recon-
necling them onto the tank. Reconnect the vil hoses,
following your ID marks made prior to removing the
hoses.

Transmission Qil Check

Remove the filler cap. The oil should be level with
the filler cap opening (Figure 16) or the level plug
opening. If not, add oil until the level is correct.
Reinstall the fifler cap and gasket.

Transmission Oil Change

Change the transmission oil at the intervals speci-
fied in Tables 1-3.
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1. Set the bike level with both wheels on the ground.
2. Remove the oil filler plug from the top of the side
cover (Figure 16).

3, Place a drip pan underneath the transmission.

4. Remove the drain plug and gasket at the bottom
of the transmission (Figure 17). Allow the oil to
drain for 10 minutes.

5. Clean the drain plug and install it and its gasket in
the cover.

6. Refill the transmission through the side cover hole
(Figure 16) with the recommended type (Table 6)
and quantity (Table 7) of transmission oil.

Front Fork (il change

The fork oil should be changed at the intervals
specified in Tables 1-3.
1. On 19661978 models, remove the front wheel as
described in Chapter Eight.
2. Place a drip pan under the fork and remove the
fork slider drain screw (Figure 18}. Apply the front
brake lever and push down on the forks and release.
Repeat this procedure until all of the fork oil is
drained.

CAUTION
Do not allow the fork oil to cowie in
contact with any of the brake compo-
nenls.

3. Install the slider drain screw (Figure 18),
4A. On FL models with adjustable forks, perform
the following:
a. Remove the front fork side cover panels or
headlight housing as required.
b. Remove the filler screw (27, Figure 19) from
the fork cap (26, Figure 19).
4B. On all modeis except FL with adjustabje forks,
remove the fork cap (Figure 20).
5. Fill the fork tube with the correct amount (Table
8} and viscosity (Table 6) fork oil. On FL models
with adjustable forks, an oil filler container can be
constructed witha 1 quart tin can as shown in Figure
21 to facilitate filling the fork tubes through the filler
plug hole. Figure 22 shows how to use the filler
container.

NOTE
Iffork has been disassembled, refill with
Ydry” quantity; otherwise refill with
“wet” quantity.

NOTE
In order to measure the correct amount
of fluid, use a plastic baby bottle. These
battles have measurements in fluid
ounces (vz.} and cubic centimerers (cc)
imprinted on the side.

6. Check the condition of the fork cap O-ring (if so
equipped), and replace it if necessary.

7. Install the fork cap or filler screw.

8. Repeat Steps 2-7 for the opposite side,

0. Road test the bike and check for oil leaks.

Control Cables

The control cables should be lubricated at the
intervals specified in Tables 1-3. At this time, they
should also be inspected for fraying, and the cable
sheath should be checked for chafing. The cables are
relatively inexpensive and should be replaced when
found to be faulty.
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21428

24
27 29 23 1 25 262;827 ]_F.‘C%—ﬂ 31. Bracket ciamp boit

—

. Friction washer

. Pressure disc

10. Fork stem nut

11. Upper bracket

12. Belt and washer

13. Head bearing nut

14. Dust shield

15. Bearing cone

16. Bearing race

17. Bearing cup

18. Frame

19. Bearing cup

20. Bearing race

21. Bearing cone

22, Bracket bolt

23. Bracket belt washer

24. Steering stem and
lower bracket

25. Bracket beit washer

26. Fork cap

27. Filler screw

28. Q-ring

29. Cotter pin

30. Nut

STEERING ASSEMBLY {FL ADJUSTABLE FORK)
1
-2
SD—3
!
@— 9 1. Steering damper
@—— b adjusting screw
@ 7 2. Spring
- 3. Spider spring cover
@——-8 4. Spider spring
@ — 5. Pressure disc
1 d 6. Friction washer
18 7. Anchor plate
8
9

32. Lower bracket
33. Fork tube
34. Siider
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They can be lubricated with any of the popular
cable lubricants and a cable lubricator. The second
method requires more time and complete labrication
of the entire cable is less certain.

NOTE
The main cause of cable breakage or
cable stiffness is lack of lubrication.
Maintaining the cables as described in
this section will assure long service life.

Lubricator method

1. Disconnect the clutch and cable from the left-hand
side handlebar. Disconnect the throttle cable(s) from
the throttle grip as described in Chapter Eight.

2. Attach a lubricator to the cable following the
manufacturer’s instructions.

3. Insert the nozzle of the lubricant can into the
lubricator, press the buiton on the can and hold it
down until the tubricant begins to flow out of the
other end of the cable. See Figure 23.

NOTE
Place a shop cloth ar the end of the
cable(s} to catch all excess Iubricant
that will flow out.

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

1. Disconnect the cables as previously described.
2. Make a cone of stiff paper and tape it to the end
of the cable sheath (Figure 24).

3. Hold the cable upright and pour a small amount
of light machine oil into the cone, Work the cable in
and out of the sheath for several minutes to help the
oil work its way down to the end of the cable.

@)

FORK OIL FILLER

Bail

Filler can
Funnel

Metal tublng
Flexlble tubing
Metal tubing
Rubber plug
Fork tube eap

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

Swing Arm Bearings

Repack the rear swing arm bearings with a lith-
ium-base, waterproof wheel bearing grease.

Refer to Swing Arm, Removalilnstallation in
Chapter Nine for complete details.

Circuit Breaker Cam

The circuit breaker cam (1966-1979} should be
lightly lubricated with special breaker cam grease
(Figure 25) at the intervals specified in Tables 1-3.
Refer to Chapter Seven for procedures on removing
and installing ignition components.
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Brake Cam Lubrication

Lubricate the brake cam whenever the rear wheel
is removed Gf required).
L. Remove the front or rear wheel as described in
Chapter Nine.
2, Wipe away the old grease, being careful not to get
any on the brake shoes.
3. Sparingly apply high-temperature grease to the
camming surfaces of the camshaft, the camshaft
groove, the brake shoe pivots and the ends of the
springs. Do rot get any grease on the brake shoes,

WARNING
Make sure to use only a high-tempera-
ture grease. Because of the tempera-
tures created by braking conditions,
other types of grease may thin consid-
erably and run onto the brake shoes,
causing a loss of braking.

4. Reassemble the rear wheel and install it. See
Chapter Eight or Chapter Nine.

Speedometer/Tachometer Cable Lubrication

Lubricate the cable every year or whenever needle
operation is erratic.
. Remove the cable from the instrument cluster.
2. Pull the cable from the sheath.
3. Tfthe grease is contaminated, thoroughly clean off
all old grease.
4. Thoroughly coat the cable with a good grade of
multi-purpose grease and reinstall into the sheath.
3. Make sure the cable is correctly seated into the
drive unit. If not, it will be necessary to disconnect
the cable at its lower connection and reattach.

Primary Chain Lubrication

1966-on

The primary chain is lubricated through a meter-
ing tube (Figure 26) connected to an oil line attached
to the oil pamp. Oil flow is controlled by a fixed
metering orifice; adjustment of the oil flow is not
possible. Excess oil that collects in the primary cover
is drawn back into the engine through the gearcase
breather. Whenever the primary chain is adjusted,
check 1o see that oil drops out of the metering tube
as follows.

1. Remove the adjustment cover (Figure 27).

2. Start the engine and check that oil comes out of
the metering tube (Figure 26},

3. Turn the engine off.

4. If oil did not flow out of the metering tube in Step
2, check and clean the oil hose and metering tube,
See Figure 28 (typical),

DPrive Chain Lubrication
(Chain Oiler Equipped Models)

These models are equipped with an automatic
chain oiler. Periodic chain lubrication is not re-
quired. However, inspect the drive chain every 1,000
miles for proper lubrication. If the chain is not
getting sufficient lubrication or if there ave signs of
too much oil, perform the following adjustments for
your model. At 2,000-mile intervals, the chain oil
nozzle should be removed and cleancd of all oil
sediment and other debris.

1966-0n

The rear chain oiler adjustment screw is located
on the oil pump (Figure 29, typical}. If chain does
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not appear to be receiving enough oil, clean and
5 - - @ adjust chain oiler as follows.

1. Loosen the rear chain oiler adjustment screw.

2. Turn adjustment screw in until it seats lightly.
{ Count and record number of turns required. ..~

Feed line from oil tank 3. Remove adjusting screw by turning it out com-

Rear chain oil adjusting pletely.
Lo . :cre“' 4, Blow out the chain oiler orifice with compressed
' air.

5. Reinstall the adjusting screw, then turn it in unfil
it seats lightly.

6. Back out adjusting screw amount recorded in Step
2.

7. Qil should flow at approximately 2 to 3 drops per
minute. This flow rate should occur when screw is
backed out about 1/4 turn.

OIL. HOSE ROUTING

ﬂV? [ 7

1. Oil line from tank 5. Crankcase breather hose

2. Oil return line to tank 6. Front chain oiler line to B. Primary housing return
3. Qil tank vent line primary housing {chain drive) line (chain drive)

4. Vent line to primary 7. Rear chain oiler line 9. Cil pressure switch

housing {chain drive) {chain drive) 10. Tappet block scavenger lines
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Drive Chain Lubrication
(Non-Automatic Chain Qiler Models)

On models not equipped with an automatic rear
chain oiler, il the drive chain every 300 miles or
sooner if it becomes dry. A properly maintained
chain will provide maximurn service life and reli-
ability.

1. Support the bike so that the rear wheel clears the
ground.

2. Shift the transmission to NEUTRAL.

2. Oil the bottom run of the chain with a commercial
chain lubricant. Concentrate on getting the lubricant
down between the side plates, pins, bushings and
rollers of each chain link. Rotate the wheel and oil
the entire chain.

Miscellaneous Lubrication Points

Lubricate the clutch lever, front brake lever, rear
brake lever, sidestand pivot and footrest pivat points.
Use SAE 10W-30 motor oil.

PERIODIC MAINTENANCE

Maintenance intervals are listed in Tables 1-3.

Primary Chain Adjustment

1966-on
1. Remove the inspection cover (Figure 27).

NOTE
The primary chain can be adjusted
through the inspection hole (Figure
30}. However, this procedure shows the
adjustment with the primary cover re-
moved for clarity.

2. Loosen the chain adjuster shoe center bolt (A,
Figure 31).

3. Move the shoe support (B, Figure 31) up or down
to adjust tension chain play. Free vertical movement
in upper chain run (C, Figure 31) should be 5/8 to
7/8in. (15.8-22.2 mm) {cold engine) or 3/8 to 5/8 in.
(9.5-15.8 mm) (hot engine).

4. Tighten the bolt (A, Figure 31) and recheck
adjustment.

3. Install the inspection cover (Figure 29).

Primary Belt Inspection/Adjustment

Inspect the belt according to the mainlenance
schedule (Table 3). On some 1980-carly 1981 mod-
els, the belt must be replaced when slack is too great.
On other models, the primary belt tension can be
adjusted. It in doubt about which model you have,
look for an adjuster mechanism. Non-adjustable
models do not have one,

1. Remove the primary drive cover as described in
Chapter Five.

2. Apply a 10 Ib, (4.5 kg) forec to the middle of the
belt run. Deflection of the belt should be 5/8 to 1 in.
(15.8-25.4 mm). See Figure 32.

3. If belt deflection exceeds speeifications on adjust-
able models, adjust as follows. If the belt fension
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cannot be adjusted on your model, replace the belt
as described m Chapter Five.

4. Remove the safety wire from the 2 bolts securing
the primary drive housing to the crankcase (Figure
33). Then loosen the 4 primary case-to-crankcase
bolts.

5. Loosen the 4 bottom nuts securing the transmis-
sion 1o the transmission mounting plate.

6. Loosen the 2 starter motor and bracket mounting
mats on the right end of the starter, at the top.

10 Ibs. of force

- Safety
wire

S
Adjusting
hole

7. To tighten the belt, pry against the crankcase with
a screwdriver inserted through the hole in the pri-
mary drive housing (Figure 33}.

NOTE
Some late 1981 models have no hole
drilled in the primary housing. On these
models, pry carefully between the alter-
naror rotor and the primary housing.

8. When belt tension is correct, tighten the 2 inner
crankcase mounting bolts lightly. Recheck belt ten-
sion and readjust if necessary. Torque the 4 crank-
case bolts 10 19 ft.-1b. (26.2 Nom)

9. Install new safety wire through the 2 inner
crankcase bolts.

CAUTION
If vou do not install safety wire through
these bolts, a bolt could back out unno-
ticed and cause severe engine damage.

10. Torque the 4 bottom transmission/plate nuts and
the one fransmission/frame nut to 20 fi-lb. (27.6
Nam).
[1. Tighten the 2 starter mounting nuts.
12. After adjusting primary bell tension, check and
acdjust the following as described in this chapter

a. Final drive belt,

b. Rear brake pedal free play.

¢. Cluich.
13. Adjust the shift linkage as described in Chapter
Five.

Drive Chain Inspection/Adjustment

NOTE
As drive chains stretch and wear in use,
the chain will become tighter at one
point. The chain must be checked and
adjusted at this point.

1. Turn the rear wheel by pushing the bike and check
the chain for its tightest point. Mark this spot and
turn the wheel so that the mark is located on the
chain’s lower run, midway between the drive
sprockets. Check and adjust the drive chain as fol-
lows.

2. Have a rider mounted on the seat,

3. Push the chain uwp midway between the sprockets
on the lower chain run and check the frec play
(Figure 34); it should be 1/2 in. (12.7 mm).
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4. If the chain adjustment is incorrect, adjust it as

follows.

SA. 1966-1972—Referring to Figure 35, perform

the following:

4. Loosen the axle nut (1, Figure 35).

b. Loosen the axle adjuster locknut (2) on both
sides of the wheel.

<. Loosen the brake anchor stud nut,

d. Turn each adjustment siud (3) ¢lockwise to
take up slack in the chain. To loosen the chain,
trn each adjustment stud counterclockwise.
Be sure to turn each adjusting stud equally to
maintain rear wheel alignment. Adjust the
chain until the lower chain run moves 1/2 in.
{12.7 mm) up and down (Figure 34).

¢. Check rear wheel alignment by sighting along
chain as itruns over the rear sprocket. It should
not appear to bend sideways.

t. Tighten all nuts securely.

5B. 1973-0n:

Loosen the rear axle nut (Figure 36).

. Loosen the anchor nut.

. Loosen the axle adjuster locknuts.

. Turn each axle adjuster in or out as required,
in equal amounts to maintain rear wheel align-
ment. The correct amount of chain free play is
1/2 in. {12.7 mm),

¢. Tighten all nuts.

6. If you cannot adjust the drive chain within the

limits of the chain adjusters, it is excessively worn

and stretched and must be replaced. If the chain can
be adjusted, but you feel it may be worn, pull the
chain away from the rear sprocket as shown in

Figure 37. If more than 1/2 of a sprocket tooth is

exposed, the chain is wormn. Always replace both

sprockets when replacing the drive chain; never

B0 o

Lockwasher ?

e 3 a
\‘ . m_ o Ax-lre nr;li 6,;6 t

- ~ T
7 VY

AT TN
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install a new chain over worn sprockets. Replace the
drive chain as described in Chapter Nine.

WARNING
Excessive free play or a worn chain can
result in chain breakage; this could
cause a serious accident,

7. Sight along the top of the drive chain from the rear
sprocket to see that it is correctly aligned. It should
leave the top of the rear sprocket in a straight line. If
it is cocked to one side, the rear wheel must be
realigned. Sec Figure 38.

%. After the drive chain has been adjusted. the rear
brake pedal free play must be adjusted as described
in this chapter.

Drive Chain Cleaning,
Inspection and Lubrication

The drive chain should be cleaned and inspected
every 3,000 miles or more frequently if ridden in
dusty conditions.

1. Remove the drive chain as described in Chapter
Nine.

2. Immerse the chain in a pan of cleaning selvent and
allow it to soak for about a half hour. Move it around
and flex it during this period so that dirt between the
pins and rollers may work its way out.

3. Scrub the roliers and side plates with a still brush
and rinse away loosened grit. Rinse the chain a
couple of times to make sure all dirt is washed out.

Hang up the chain and allow it to dry thoroughly.
4. After cleaning the chain, examine it for the fol-

lowing conditions:

a. Excessive wear

b. Loose pins.

c. Damaged rollers.

d. Damaged plales.

e. Dry plates.

If any of these conditions are visible, replace the
chain.
5. Lay the chain on a bench and push all links
together so chain is shorter. Measure and record its
length. See Figure 39,
&. Stretch chain to remove all slack between links.
Measure chain again (Figure 39).
7. If there is one inch or more between measure-
ments obtained in Step 5 and Step 6, replace the
chain.
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CAUTION
Always check both sprockets every fime
the drive chain is removed. If any wear
iy visible on the teeth, replace the
sprockets. Never install a new chain
over worn sprockets or a worn chain
over new sprockets.

Final Drive Belt
Inspection/Adjustment

The final drive belt stretches very little after the
first 500 miles of opcration, but it should be in-
spected for tension and alignment according to the
maintenance schedule (Table 3).

1. Remove the belt guard bolts and remove the belt
guard.

2. On FLH models, retnove the lefi-hand saddlcbag,
3. Have a normal weight rider sit on the seat with the
wheels on the ground.

4, Apply 10 1b. (4.5 kg) of force to the middle of the
belt run. Deflection of the belt should be 5/8 to 3/4
in. (15.8-19 mm) (Figure 32).

5. Check the sprocket alignment. Place a straight-
edge along the side of the rear sprocket near the top
(Figure 40). There should be an equal space between
the belt and the straightedge all along the belt.

6. If the belt tension or alignment is out of specifi-
cation, adjust as follows.

WARNING

When adjusting the final drive belt, rear
wheel and sprocker alignment must be
maintained. A misaligned rear whee!
will drastically shorten belt life and it
may cause poor handling and pulling to
one side or the other. Once the align-
ment s set correctly, if both adjusters
are moved an equal amount the rear
wheel will be aligned correctly.

7. Loosen the axle nut (3, Figure 41).

8. Remove the brake anchor cotter pin and loosen
the anchor nut{4),

9. If the belt was too tight, back out both adjuster
nuts (1) an equal amount and kick the rear wheel
forward or tap on the edges of the axle until the belt
is looser than desired.

10. Turn both adjuster nuts in inward equal amount
gradually until the belt tension free play is 5/8 to 3/4
in. (15.8-19 mm). If sprocket realignment is re-
quired, turn one adjuster more than the other,

Straightedge

. Axle adjusting nuts

. Axie adjusting studs

. Axle nut

. Brake anchor nut and
cotter pin

b=
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11, Torque the axle nut to 50 ft.-1b. (69 N.m) and
recheck belt tension and alignment,

12. Tighten the brake anchor nut and install a new
colter pin. Spread the ends of the cotter pin to lock
if.

[3. Install the belt guard and left-hand saddichag on
FLH madels,

14, If the condition of the final drive belt is question-
able, refer to Chapter Nine for additional informa-
fion,

Disc Brake Inspection

The hydraulic brake fluid in the disc brake master
cylinder should be checked every month. The disc
brake pads should be checked at the intervals speci-
fied in Tables 1-3. Replacement is described in
Chapter Ten.

Disc Brake Fluid Level

1A. Front brake: The fluid level in the reservoir
should be level with the gasket surface (Figure 42).
To check, level the master cylinder assembly by
turning the handlebar assembly 1o the left.

1B. Rear brake. The fluid level in the reservoir
should be 1/8 in. (3.2 mm) below the gasket surface.
To check, tevel the bike.

2. Wipe the master cylinder cover with a clean shop
cloth.

Diaphragm
Master cylinder
Brake fluid
Level mark

Pwh

3. Remove the cover screws and cover and lift the
diaphragm out of the housing. If necessary, correct
the level by adding fresh brake fluid.

WARNING
Harley-Davidson specifies DOT 3
brake fluid for models produced prior
to September, 1976 and DOT 5 for later
models. Mixing the two types of brake
Fluids can cause brake failure. If you
own a 1976 or 1977 model take your
Sframe number to a Harley-Davidson
dealer to find out your bike’s produc-
tiom date.

CAUTION
Be careful not to spill DOT 3 brake fluid
on painted or plated surfaces as it will
destray the swrface. Wash immediately
with soapy water and thoroughly rinse

it off.
4. Reinstall all parts.

WARNING

If the brake fluid was so low as to allow
air into the hydraulic system, the brakes
will have to be bled. Refer o Bleeding
The System in Chapter Ten. A level this
low indicates badly worn pads, a fluid
leak or both. Correct the situation im-
mediately.

Disc Brake Lines and Seals

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

Disc Brake Pad Wear (Front and Rear)

Brake pads must be inspecied for excessive or
uneven wear, scoring and oil or grease on the friction
surface. Because the disc brake units are not
equipped with a wear indicator, the caliper must be
partially disassembled to measure the brake pad
thickness. See Chapter Ten.
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NOTE models. Mixing the two types of brake
A low fluid level in the master cylinder fluids can cause brake failure. If you
may indicate pad wear. own a 1976 or 1977 model take your
Jframe number to a Harley-Davidson
Disc Brake Fluid Change dealer to find out your hike’s production

Every time you remove the rescrvoir cap a small
amount of dirt and moisture enters the brake fluid.
The same thing happens if aleak occurs or when any
part of the hydraulic system is loosened or discon-
nected. Dirt can clog the system and cause unneces-
sary wear. Water in the fluid vaporizes at high
temperatures, impairing the hydraulic action and
reducing brake performance.

To change brake fluid, refer to Bleeding the Sys-
tern in Chapter Ten. Continue adding new fluid to
the master cylinder and bleeding at the calipers until
the fluid leaving the calipers is clean and free of
contaminants and air bubbles,

WARNING
Harley-Davidson specifies DOT 3
brake fluid for models produced prior
to September, 1976 and DOT 3 for later

date.

Drum Brake Lining (Front and Rear)

The front and rear brake pads must be inspected
for excessive or uneven wear, wear down to the rivet
heads, scoring and oil or grease on the friction
surface. Install new brake linings or replace the
brake shoes and linings as described in Chapter Ten.

Because the drum brake units are not equipped
with & wear indicator, the wheels must first be re-
moved to inspect the brake linings. See Chapter
Eight or Chapter Nine.

Front Brake Adjustment
(1966-1972 Drum Brake)

The front brake on these models requires periodic
adjustment. See Figure 43 for this procedure.

®

FRONT BRAKE ADJUSTMENT

. Front wheel brake hand lever
. Brake adjustment sleeve

. Adjusting sleeve locknut
Adjusting sleeve nut

Brake shoe pivot stud nut
Brake shoe pivot stud

Popwpa
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1. Support bike so that front wheel clears ground.
2. Loosen the adjusting sleeve locknut (3, Figure
43).

3. Turn the adjusting sleeve nut (4) clockwise toward
the cable support to tighten brake or turn sleeve nut
(4) counterclockwise to loosen brake. Hand lever
should move approximately 1/4 of its total travel
before brake starts to operate.

4. Tighten the adjusting sleeve locknut (3). Recheck
the adjustment.

5. Spin the wheel to make sure the brake does not
drag. If the brake drags with the proper adjustment,
proceed with Step 6.

6. Loosen the brake shoe pivot stud (6) and the front
axle nut. Do not remove them.

r Front brake shoe adjusting cam nut
Rear brake shoe adjusting cam nut

Brake pedal
Piston rod
Lock nut
Plunger
Rubber boot

7. Spin the wheel. While wheel is spinning, apply
front brake, then tighten pivol stud (6) and axle nut.
8. Recheck brake adjustment as specified in Steps
2-3.

Front Disc Brake Adjustment

The front disc brake does not require periodic
adjustment.

Rear Drum Brake Adjustment

1. Support molorcycle so that rear wheel clears the
ground.

2. Referring to Figure 44, locate adjusting cam nuts
on outside of brake side cover.

3. Turn forward cam nut counterclockwise until
wheel has noticeable drag.

4. Turn the wheel forward and backward, This will
center the forward brake shoe.

5. Turn the {front cam nut clockwise until the wheel
tarns freely.

6. Turn rear cam nut clockwise until wheel has
noticeable drag.

7. Turn the wheel forward and backward. This will
cenler the rear brake shoe.

8. Turn the rear cam nut counterclockwise until the
wheel turns freely.

9. Brake adjustment is now complete.

Rear Brake Pedal Adjustment

The rear brake pedal should be adjusted anytime
the rear brake pedal is removed or when the brake
linings or shoes are replaced.

1966-1969

1. Place the motorcycle on the sidestand.

2. Check that the brake pedal is in the al-rest posi-
tion.

3. Work the brake pedal by hand. When the brake
pedal is adjusted correctly, the pedal will move 1 1/2
in. (38.1 mm)before the brake takes effect.

4. If necessary, adjust as follows,

5. Slide the rubber boot (Figure 45) away from the
master cylinder housing.

6. Loosen the locknut (Figure 43) and turn the
plunger to lengthen or shorten the piston rod as
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required io obtain the correct pedal movement (Step
3.
7. Tighten the locknut and recheck the adjustment.

1970-on FL

1. Place the motorcycle on the sidestand.
2. Check that the brake pedal is in the at-rest posi-
tion.
3. Work the btrake pedal by hand. When the brake
pedal is adjusted correctly, the pushrod will move
approximately 1/16 in. (1.58 mm) before it contacts
the master cylinder piston.
4. If necessary, adjust as follows,
S5A. 1970-early 1979:
a. Loosen the rear master cylinder bolt and the
brake pedal stop bolt (Figure 46).
b. Move the pedal siop plate (Figure 46) up to
increase free play or down to decrease it.
c. Tighten all bolts securely.
5B. Late 1979-on:
a. Looscn the stop boltlocknut (Figure 47) at the
brake pedal.
b. Turn the stop holt (Figure 47) to obtain 1/16
in. {1.58 mm) master cylinder plunger free play.
c. Tighien the locknut.

1972-on FX

1, Place the motorcycle on the sidestand.
2. Check that the brake pedal is in the at-rest posi-
tion.

3. Work the brake pedal by hand. When the brake
pedal is adjusted correctly, the pushrod will move
approximalely 1/16 in. (1.58 mm) before it contacts
the master cylinder piston.

4. If necessary, adjust as follows.

3. Loosen the locknut (Figure 48) and wum the brake
rod forward to increase free play or rearward to
decrease free play.

. Tighten the locknut.

1983 and earlier FXWG

1. Place the moiorcycle on the sidestand.
2. Check that the brake pedal is in the at-rest posi-
tion.

3. Work the brake pedal by hand. When the brake
pedal is adjusted correctly, the pushrod will move

. Pedat

Pedal stop plate bolt
Pedal stop plate

Bolt {(master cylinder)
Master cylinder fill plug

Bawm N
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approximaiely 1/16 in. {1.58 mm) before it contacts
the master cylinder piston.

4. If necessary, adjust as follows.

5. Loosen the locknut and adjust the stop boll (Fig-
ure 48) counterclockwise to increase free play or
clockwise to decrease if,

6. Tighten the locknut,

1984 FXWG and FXDG

1. Place the motorcycle on the sidestand.

2. Check that the brake pedal is in the at-rest posi-
tion.

3. Work the brake pedal by hand. When the brake
pedal is adjusted correctly, the pushrod will move

3245 1

1. Brake pedal 1. Stop boit
2. lLocknut ar brake rod

3. Master cylinder plunger 5. Grease fitting

approximately 1/16 in. (1.58 mm)} before it contacts
the master cylinder piston.

4. If necessary, adjust as follows.

5. Loosen the brake pedal jam nut (Figure 49),

6. Turn the stop bolt to obtain a suitable brake pedal
height. Check height while sitting on bike with your
right foot in position. Tighten the jam nut,

7. Loosen the Iocknut and turn the clevis rod (Figure
49) courterclockwise to increase free play or clock-
wise to decrease it.

Foot Clutch Control Adjustment
(19606-early 1978)

Refer to Figure 50 for this procedure.

REAR BRAKE PEDAL ADJUSTMENT
{1984 FXWG)

Stop bholt

®

Foot pedal

Foot pedal bearing cover

. Clutch lever rod

. Pushrod adjusting screw
Pushrod adjusting screw locknut
Spring tension adjusting nuts
Clutch cover

Clutch release lever

PN RwN




66

CHAPTER THREE

1. Disengage the clutch by pushing the foot pedal (1,
Figure 50) all the way down (heel down}. Check that
the clutch lever (8) just touches the transmission
cover.

2. Loosen the clutch lever rod (3) locknuts and tum
the lever rod adjuster so that the rod just clears the
foot pedal bearing cover (2). The rod should not be
bent down by the bearing cover. Tighten the locknut
and recheck the clutch lever rod position.

3. Remove the screws securing the clutch cover (7)
and remove the cover.

4. Move the foot pedal (1) to the fully engaged
position {toe down).

3. Loosen the pushrod adjusting screw locknut (5).
Next, marn the pushrod adjusting screw (4) so that the
end of the clurch lever has approximately 1/4 in. (6.3
mm}) (1966-1969) or 1/8 in. (3.2 mm} (1970-on) free
play before the clutch disengages.

6. Install all parts previously removed.

Hand Clutch Control Adjustment (1968-on)

Refer to Figure 51 for this procedure.
1. Loosen the locknut (2, Figure 51) at the engine.
Sce Figure 52.
2. Turn the threaded sleeve (1} as required o produce
approximately 1/4 in. (6.3 mm) (1968-early 1978)
or 1/16 in. (1.6 mum)} (late 1978-on) free movement
of the clutch hand lever before the clutch starts 1o
release.
3. Tighten the locknut,
4. 1t the sleeve adjustment has been taken up, per-
form the following adjustment.

3/8-5/8 in. clearance

1. Starter
2. Release lever

Q)

Anchor pin

ferrule

Bushing

Siot open end must face
toward inside of lever

Hand lever -/
Bushing
P Cable
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5. Move the release lever on transmission as far
forward as possible. See Figure 53 (1968-carly
1979) or Figure 54 (late 1979-on).
6. Measure the clearance at the cluich release lever
as indicated in Figure 53 or Figure 54, Clearance
should be as [ollows:
a. [968-early [979: 3/8 to 5/8 in. (5.5-15.8 mm)
b. Late 1979-om: 13/16 in. (20.6 mm)
[f the clearance is incorrect, perform the follow-
ing.
7. Loosen the locknut (2, Figure 51) and tumn the
sleeve (1, Figure 51) all the way into its bracket.
8. Remove the clutch adjustment cover (Figure §5).

9. Loosen the pushrod locknut (1, Figure 56).

10, Turn the clutch adjusting serew (2, Figure 56)
counterclockwise to remove tension on the pushrod.

11. Turn the adjusting sleeve (1, Figure 51) until the
proper clearance specified in Figure 53 or Figure
54 is obtained. Tighten the locknut (2, Figure 51).
12, Tum the clutch adjusting screw (2, Figure 56)
clockwise until it contacts the pushrod, then back it
out 1/8 turn. Tighten the locknut (1, Figure 56).

13. Install the clutch adjustment cover.
14. Perform Steps 1-3 to adjust the clutch cable.

Hand Clutch Booster Adjustment
{1969 and Earlier Models)

Check the booster adjustment when the clutch
hand lever operation becomes difficult, or if im-
proper clutch operation is indicated. Refer to Figure
57 for this procedure.

!. Loosen the locknut (7, Figare 57),

2. Adjust the clutch lever rod (5) so that the clutch
release lever (8, Figure 50) has approximately 1/2
in. free movement. Move lever forward until all
slack in mechanism is taken up.

1. Cluteh pushrod
adjusting screw lock
2. Ciutch adjusting screw

3. Cluich spring adjusting nuts
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3. The distance between the chain housing and
clutch lever rod should be 1/4 in. (6.3 mm). If
specifications are incorrect, perform Steps 4-20.

4. Remove the clurch inspection cover (7, Figure 50)
or the chain cover, as required.

5. Loosen the pushrod screw locknut (5, Figure 505,
6. Tum the pushrod adjusting screw (4, Figure 50)
as required to obtain the clearance specified in Step
3 for your model.

7. Tighten the Tocknut (5, Figure 30).

8. Loosen the control coil adjusting sleeve locknut
{2, Figure 57).

9. Tum the adjusting sleeve (2, Figure §7) until there
is approximately one inch free play at the cluich
hand lever.

10. Loosen the bellcrank adjusting screw locknut (4,
Figure 57).

11. Turn the bellcrank adjusting screw (3, Figure §7)
until the bellerank (8, Figure 57) does not cross dead
center when moved back and forth by hand.

NOTE
Dead center s indicated in Figure 57.

12. Loosen the upper adjuster nut (13, Figure 57} as
far as it will go.

13. Tum the bellerank adjusting screw (3, Figure 57)
a little at a time until the bellcrank moves over dead
cenler and remains in that position when released.
Do not move bellcrank with clutch lever; move it by
hand. Bellcrank should lock in position approxi-
mately 1/8 in. (3.2 mm) past dead center,

14. Tighten the bellcrank adjusting screw locknut (4,
Figure 57).

15, Adjust the clutch lever rod (5, Figure 57) so that
there is 1/16 in. {1.6 mm) free movement of the
clutch activating lever.

16. Tighten the clutch lever rod locknut {7, Figure
7).

17. Tumn the control coil adjusting sleeve (1, Figure
57) until there is 1/2 in. (12.7 mm) free movement
of the clutch hand lever before clutch starts to dis-
engage.

HAND CLUTCH
BOOSTER ADJUSTMENT

1. Control coil adjusting sleeve
2. Control cail adjusting
sleeve locknut

3. Bellcrank adjusting serew

4. Belicrank adjusting screw locknut

5. Clutch lever rod

6. Cluteh control booster spring

7. Clutch lever rod locknut

8. Clutch control booster bellerank

9, Shifter rod end bolt

10. Shlifter rod end

11. Shifter rod end locknut

12. Cluteh booster spring
tension adjuster

13. Clutch booster spring tension
upper adjuster nut

14. Clutch booster spring tension
lower adjuster nut

15. Gear shifter lever

16. Gear shifter foot lever and
rubber pedal

17. Grease fittings

18. Shifter rod

19. Foot lever positioning mark

20. Foot lever clamping slot




PERIOPIC LUBRICATION, MAINTENANCE AND TUNE-UP 69

18, Tighten the control coif adjusting siceve ocknut
(2, Figure 57).

19. Pull the clutch hand lever in fully. Then tighten
the adjuster nut (14, Figure 57) until the lever re-
mains in. Next, siowly loosen the adjuster nut (14,
Figure 57) until the clutch hand lever retums to its
released position.

20. Tighten the adjuster nut (13, Figure 57).

Throttie Cable(s)

Check the throttle cable(s) from grip to carbure-
tor(s). Make sure they are not kinked or chafed.
Replace if necessary.

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

WARNING
Ifidle speed increases when the handle-
bar is turned to right or left, check
throttle cable routing. Do not ride the
motorcycle in this unsafe condition.

Throttle Cahle Adjustment (1966-1974)

Refer to FTundlebar in Chapter Eight for adjust-
ment procedures.

Throttle Adjustment (1975-1980)

Refer to Figure 58 for this procedure.

[. When the throttle grip is operated and then re-
leased, it must return to its closed or idle position. If
not, loosen the adjusting screw (12, Figore 58) a
little at a time until the grip returns correctly. If the

Throttle centrol clamp screw
Upper clamp

Lower clamp

Throttle grip assembly

. Control adjuster locknut

. Control adjuster

. Control elbow

. Control elbow locknut

. Control wire

CONPU A WON

DRUM THROTTLE GRIP (1975-1980)

——‘l
——
—

10. Control wire casing

11. Stop screw

12. Grip friction adjusting screw
13. Grip friction spring

14. Grip frictlon screw spring
15. Grlp plug

16. Control wire ferrule

17. Handlebar
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grip is hard to turn, check the throttle cable [rorn grip
to carburetor. Make sure it is not kinked or chafed.

WARNING
The adjusting screw (12, Figure 58}
must not be so tight as to prevent the
throttle grip from closing when it is
released. This could cause a very dan-
gerous riding condition.

2. Support the bike so that the front wheel can be
turned from side to side. Observe the throttle cable
at the carburetor when turning the front wheel. The
inner control wire (9) should not pull on the carbu-
retor throtile, If it does, adjust cable free play by
loosening the control adjuster locknut (5) and turn-
ing the control adjuster (6) to correct the overall
cable length. Tighten the locknut and recheck the
adjustment.

3. With the motorcycle’s front wheel pointing
straight ahead, open the throttle fully with the throt-
tle grip and note the carburetor lever operation.
When the grip is in the fully open position, the
carburetor lever should reach its fully open position.
If not, adjust the grip travel limit by turning the stop
screw (11).

4. Start the engine and rev it several times to be surc
the engine retums fully to idle.

Throttle Adjustment (1981-1984)

Refer (o Figure 59 for this procedure.
1, Loosen both cable adjuster lockouts (11, Figure
59) and shorten the adjusters all the way.
2. With the motoreycle’s front wheel pointing
straight ahead, open the throttle fully with the throt-
tle grip. While the grip is {ully open, lengthen the
open cable adjuster until the throttle valve pulley just
touches the stop boss cast into the carburetor body,
If vou are not sure if the throttle valve is fully open,
turn the pulley by hand to see if there is more
movement. Tighten the open cable adjuster locknut
(Figure 60).
3, With the motorcyele’s front wheel turned all the
way to the right, lengthen the close cable adjuster
until the lower end of the close cable just contacts
the spring in the outer cable fitting. Tighten the
locknut.
4, Start the enging and rev it several times to be sure
the engine returns fully to idle. Lengthen the close
cable adjuster if the engine does not return to idle,

Fuel Shutoft Valve/Fitter

Refer to Chapter Six for complete details on re-
moval, cleaning and installation of the fuel shutoff
valve.

Fuel Line Inspection

Inspect the fuel lines from the fuel tank to the
carburetor. If any are cracked or starting to deterio-
rate they must be replaced. Make sure the small hose
clamps are in place and holding securely.

DRUM THROTTLE GRIP
(1981-1984)

®

1. Throttle clamp screw 7. Friction adjuster
2. Upper clamp 8. Ferrule

3. Throttle friction spring 9. Open cable

4. Lower clamp 10. Adjuster

5. Throttle grip 11. Locknut

6. Friction adjuster spring 12. Close cable
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WARNING
A damaged or deteriorated fuel line
presents avery dangerous fire hazard to

Open cable
Close cable

hoth the rider and the bike if fuel should
spill onto a hor engine or exhanst pipe.

Exhanst System

Check ali fittings for cxhaust leakage. Do not
forget the crossover pipe connections. Tighten all
bolts and nuts; replace any gaskets as necessary.
Removal and installation procedures are described
in Chapter Six.

Air Cleaner Removal/Installation

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

The service intervals specified in Tables 1-3
should be followed with general use. However, the
air cleaner should be serviced more often if the bike
is ridden in dusty areas.

The air filter on all models is installed on the
right-hand side of the bike. See Figure 61 or Figure
62. Remove the air filier cover and withdraw the

AIR CLEANER ASSEMBLY [1966-EARLY 1978}

1967-EARLY 1978

. Air filter {1966)

1

2, Cover 8. Air filter (1967-on}
3. Screw 8. Rubber seal

4. Gashet (late 1977.1978)
5. Housing 10. Cover

6. Screw 11. Plate

7.

Bolt 12. Screw
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filter. Clean the filter as described in this chapter.
Reverse to install the air filter.

Air Filter Cleaning

Refer to Figure 61 or Figure 62 for this proce-
dure.
1A. Paper filrer: Tap the filter lightly to remove dirt
and dust on outside of filter. If element is oily or
coated with dirt, replace it with a new filicr.
1B. Metal mesh or foam filter: Remove wire mesh
frame from inside filter. Wash filier in soap and water
and allow to dry.
2. Inspect the element and make sure it is in good
condition. Replace if necessary.
3A. Paper filter: Install paper filters dry; do not oil.
3B. Metal mesh or foam filter: Saturate the filter
with engine oil. Work the oil over the entire filter
surface with hands. Then squeeze the filter to re-
move all excess oil. Filter should be uniform in color

to indicate thatl entire filter is oiled. Reinstall wire
mesh frame into filter,

4, Clean out the inside of the air box with a shop rag
and cleaning solvent. Remove any foreign matter
that may have passed through a broken cleaner ele-
ment.

CAUTION
When cleaning the inside of air box, do
not allow any dirt or other debris to run
into the carburetor hoses.

Tappet Oil Screen Cleaning

At the intervals specified in Tables 1-3, remove
the tappet oil screen localed under the plug on the
cam case near the rear cylinder tappet block. See
Figure 63. Clean the screen in solvent, Replace the
screen if damaged. Reverse to install.

. Gasket
Housing
Screw

. Lockwasher
Screw

. Alr filter
Baftle

. Cover

. Grill

10. Washer
11. Screw
12. Washer

R

AIR CLEANER ASSEMBLY
(LATE 1978-1984])

®
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Wheel Bearings

The wheel bearings should be cleaned and re-
packed at the intervals specified in Tables 1-3.

Refer to Chapter Eight and Chapter Nine for com-
plete service procedures.

Steering Play

The sicering head should be checked for looseness
al the intervals specified in Tables 1-3.
L. Prop up the bike so that the front tire clears the
ground.

2. Center the front wheel. Push lightly againsi the
left handlebar grip to start the wheel turning to the
right, then let go. The wheel should continue turning

under ifs own momentum until the forks hil their
stop.

3. Center the wheel, then push lightly against the
right handlebar grip. The wheel should turn to the
lett under its own momentum until the forks hit their
stop.

4, If, with a light push in cither direction, the front
wheel will turn all the way to the stop, the steering
adjustment is not too tight.

5. Center the front whee! and kneel in front of it.
Grasp the bottoms of the 2 front fork slider legs. Try
to pull the forks toward you, and then try to push
them toward the engine. If no play is [elt, the steering
adjustment is nol too loose.

6. If the steering adjustment is too tight or too loose,
readjust if as described in Chapter Eight.

Steering Head Bearings

The steering head bearings should be repacked at
the intervals specified in Tables 1-3. Refer to Chap-
ter Eight.

Front Suspension Check

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

2. Make sure the upper and lower fork bridge bolts
are tight,

3. Check the tightness of the bolts securing the
handlebar,

4. Check that the front axle pinch boll is tight.

WARNING
Ifany of the previously mentioned bolts
and nuts are loose, refer to Chapter
Eight for correct procedures and torque
specifications,

Rear Suspension Check

1. Place the bike on the sidestand.

2. Push hard on the rear wheel sideways to check for
side play in the rear swing arm bushings or bearings.
3. Check the tightness of the upper and lower shock
absorber mounting nuts and bolts (Figure 64).

4. Make sure the rear axle nut is tight and the cotter
pin is still in place.
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5. Check the tightness of the rear brake torque arm
bolts, Make sure the cotter pin is in place.

WARNING
If any of the previously mentioned nuts
or bolts are loase, refer to Chapter Nine
for correct procedures and forgue
specifications.

Nuts, Bolts, and Other Fasteners

Constant vibration can loosen many fasteners on
a motorcycle. Check the tightness of all fasteners,
especially those on:

a. Engine mounting hardware.
. Engine crankcase covers,
. Handlebar and front forks.
. Gearshift lever.
. Sprocket bolts and nuts.

Brake pedal and lever

. Exhaust system,
. Lighting equipment.

Ve oo oo o

SUSPENSION ADJUSTMENT
Adjustable Fork (FL Models)

Adjustable front forks are installed on FL models
with sidecar. Refer to Figure 65 for this procedure.

Damper adjustinent

The steering damper adjusting screw (1, Figure
65) is located on top of the steering head. To increase
damping action, turn the steering damper clockwise;
to decrease damping, turm the damper counterclock-
wise. When riding with sidecar, it is best to increase
steering damping.

Trail adjustment

Trail can be decreased for use with a sidecar or
increased for solo nding.
1. Support the motorcycle so that the front wheel
clears the ground,
2. Remove the cotter pin and loosen the nut (29,
Figure 65).
3. Disengage the bracket bolt washers (30) from
their slots in the lower fork bracket (32).

4. Have an assistant steady the motorcycle. Then
grasp the front wheel and either pull or push the
forks as far forward or rearward as necessary for
adjustment.

5. Engage tabs on bracket bolt washers (23, 25) in
elongated holes so that the tabs face to the front of
the holes. Tighten the nul and install a new cotter

pin.

Rear Shock Ahsorber Adjustment

On all models, the spring seat can be adjusted to
suit rider preference. See Figure 66, Rotate the cam
ring at the base of the spring to compress the spring
(heavy loads) or exlend the spring (light loads).

NOTE
Use a spanner wrench or screwdriver to
adjust the spring preload. Set both
shocks to the same posifion.

TUNE-UP

A complete tune-up restores performance and
power that is lost due to normal wear and deteriora-
tion of engine parts. Because engine wear occurs
over a combined period of time and mileage, the
engine tune-up should be performed at the intervals
specified in Tables 1-3. More frequent fune-ups may
be required if the bike is ridden primarily in stop-
and-go traffic.

Table 9 summarizes tune-up specifications.

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

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

a. Clean or replace the air filter element.
. Adjust pushrod clearance,
. Check engine compression.
. Check or replace the spark plugs.
. Check the ignition timing.
. Adjust carburetor idle speed.
To perform a tune-up on your Harley-Davidson,
you will need the following tools:
a. Spark plug wrench,
b. Socket wrench and assorted sockets.
c. Flat feeler gauge.
d. Compression gauge.
¢, Spark plug wire feeler gauge and gapper tool.

[ B2 = T o T
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STEERING ASSEMBLY (FL ADJUSTABLE FORK)

YL 8

25 26127

34

OO PN

. Steering damper adjusting screw
. Spring
. Spider spring cover

Spider spring

. Pressure disc

. Friction washer

. Ancheor plate

. Friction washer

. Pressure disc

. Fork stem nut

. Upper bracket

. Boit and washer

. Head hearing nut

. Dust shield

. Bearing cone

. Bearing race

. Bearing cup

. Frame

. Bearing cup

. Bearing race

. Bearing cone

. Bracket boit

. Bracket bolt washer
. Steering stem and lower bracket
. Bracket bolt washer
. Fork cap

. Filler screw

. O-ring

. Cotter pin

. Nut

. Bracket clamp balt
. Lower bracket

. Fork tube

. Slider
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f. Tgnition timing light.

Air Cleaner

The air cleaner element should be cleaned or
replaced prior to doing other tune-up procedures.
Refer to Air Filter Cleaning as described in this
chapter.

Pushrod Adjustment

When properly assembled, the valve lifters main-
tain zero valve clearance while running, thus elimi-
nating the need for periodic adjustment. Some valve
clatter should be expected when starting the engine,
until the lifters pump up. Refer to Chapter Four.

Compression Test

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

The tesults, when properly interpreted, can indi-
caie peneral cylinder, piston ring and valve condi-
tion.

1, Warm the engine to normal operating temperature.
Ensure that the choke valve and throttle valve are
completely open,

2. Remove the spark plugs.

3. Connect the compression tester to one cylinder
following manufacturer’s instructions (Figure 67).

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

3. Remove the tester and record the reading.

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

When interpreting the results, actual readings are
not as important as the difference between the read-
ings. Standard compression pressure is shown in
Table 9. Pressure should not vary from cylinder to
cylinder by more than the amount specified in Table
9, Greater differences indicate worn or broken rings,
leaky or sticky valves, blown head gasket or a com-
bination of all.

If compression readings do not differ between
cylinders by more than 10 psi (0.7 kg/cmz), the rings
and valves are in good condition.

If a low reading (10% or more) is obtained on one
of the cylinders, it indicates valve or ring trouble. To
determine which, pour about a teaspoon of engine
oil through the spark plug hole onto the top of the
piston. Tum the engine over once to clear some of
the excess oil, then take another compression test
and record the reading. If the compression returns to
normal, the valves are good, but the rings are defec-
tive on that cylinder If compression does not in-
crease, the valves require servicing. A valve could
be hanging open but not burned or a piece of carbon
could be on a valve seat.

NOTE
If the compression is low, the engine
cannot be tuned to maximum perform-
ance. The worn parts must be replaced
and the engine rebuilt.
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Correct Spark Plug Heat Range

Spark plugs are available in various heat ranges
that are hotter or colder thun the spark plugs origi-
nally installed at the Taciory.

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

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

NOTE
In areas where seasonal temperature
variations are great, a “two-plug sys-
tem”——q cold plug for hard summer

D |

riding and a hot plug for slower winter
aperation-—may prevent spark plug and
engine problems.

The reach (length) of a plug is also important. A
longer than normal plug could interfere with the
valves and pisions, causing permanent and severe
damage. Refer to Figure 68. The standard heat range
spark plugs ave Tisted in Table 19,

Spark Plug Cleaning/Replacement

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

2. Blow away any dirt that has accumulated in the
spark phug wells (Figure 69).

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

3. Remove the spark plugs (Figure 69) with a spark
plug wrench.

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

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

NOTE

Spark plug cleaning with the use of a
sand-blast type device is generally not
recommended. While this type of clean-
ing is thorough, the plug must be per-
fectly free of all abrasive cleaning
material when done. If not, it is possible
for the cleaning marerial to fall into the
engine during operation and cause
damage.

Spark Plug Gapping and Installation

New plugs should be carefully gapped io ensure
a reliable, consistent spark. You must use a special
spark plug gapping tool.
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SPARK PLUG CONDITION

NORMAL
+ Identified by light tan or gray
deposits on the firing tip.
« Can be cleaned.

CARBON FOULED

« dentified by black, dry fluffy car-
bon deposits on insulater tips, ex-
posed shell surfaces and electrodes.

» Caused by oo cold a plug, weak
ignitien, dirty air cleaner, too rich
a fuel mixture, or excessive idling.
Can be cleaned.

oy

FUSED SPOT PEPOSIT

« Identified by meited or spotty de-
posits resembling bubbles or blisters.
« Caused by sudden acceleration.
Can be cleaned.

GAP BRIDGED Ol FOULED

« ldentified by deposit buildup clog- Identified by wet black deposits on

ing gap between electrodes. the insulator shell bore and electrodes.
« Caused by cil or carbon fouling. If Caused by excessive oil entering

deposits are not excessive, the plug combustion chamber through worn

can be cleaned. rings and pistons, excessive clearance
between valve guides and stems, or
worn or loose bearings. Can be
cleaned. {f engine is not repaired,
use a hotter plug.

LEAD FOULED
« identified by dark gray, black,

yellow, ar tan deposits or a fused
glazed coaling on the insulator tip. WORN
« Caused by highly leaded gasoline. = Identified by severely eroded or
Can be cleaned. worn electrodes.
+ Caused by normal wear. Should
be replaced.

OVERHEATING
« Identified by a white or light gray PREIGNITION
insulator with small black or gray « ldentitied by melted electrodes and
brown spots and with bluish-burnt puasibly blisterad insulator. Metallic
appearance of electrodes. deposits on Insulator indicate engine
« Caused by engine overheating, damage.
wrong type of fuel, loose spark plugs, + Caused by wrong type of fuel, in-
too hot a plug, or incorrect ignition correct ignition timing or advance, too
timing. Replace the plug. hot a plug, burned vaives, or engine

overheating. Replace the plug.
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1. Remove the new plugs from the box. Screw in the
small pieces that may be loose in cach box (Figure
71).

2. Insert a wire gauge between the center and the side
electrode of each plug (Figure 72). The correct gap
is listed in Table 10. If the gap is comect, you will
feel a slight drag as you pull the wire through, If
there is no drag, or the gauge won’t pass through,
bend the side electrode with the gapping tool (Fig-
ure 73) to set the proper gap (Table 10).

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

4. Screw each spark plug in by hand until it seats.
Very little effort is required. Il force is necessary, you
have the plug cross-threaded or the spark plug
threads in the cylinder head are damaged or contami-
nated with carbon or other debris; unscrew the plug
and try again.

5. Tighten the spark plugs to 14 ft.-1b. (19.3 Nom).
If you don’t have a torque wrench, an additional 1/4
to 1/2 turn is sufficient after the gasket has made
contact with the head. If you are reinstalling old,
regapped plugs and are rcusing the old gasket,
tighten only an additional 1/4 turn.

CAUTION
Do not overtighten. Besides making the
plug difficult to remove, the excessive
torgue will squash the gasket and de-
stroy its sealing ability.

6. Install each spark plug wire. Make sure it goes to
the correct spark plug.

Reading Spark Plugs

Much information about engine and spark plug
performance can be determined by careful examina-
tion of the spark plugs. This information is valid only
after performing the following steps,

1. Ride bike a short distance at full throttle in third
or fourth gear.

2. Turn off kill switch before closing throttle and
simultaneously pull in clutch. Coast and brake to a
stop. Do not downshift transmission while stopping.
3. Remove spark plugs and examine them. Compare
them to Figure 70.

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

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

If any one plug is found unsatisfactory, discard
both,

BREAKER POINT
IGNITION SERVICE

The expendable ignition parts (spark plugs,
breaker points and condenser) should be replaced,
and the ignition timing checked and adjusted if
necessary, as part of a tune-up. If the bike is used
primarily in stop-and-go city driving or is driven
extensively at low engine speeds, these components
should be cleaned, adjusted or replaced at more
frequent intervals.

Breaker Point Service

1. Check breaker point contact surfaces. Points with
aneven, overall gray color and only slightroughness
or pitting need not be replaced. They can be dressed
with a clean point file, Do not use sandpaper or
emery cloth for dressing points and do not attempt
to remove all irregularities—just remove scale or
dirt.

2. Check the alignment of the points and correct as
nccessary. Sec Figure 74.

3. Check the point gap with a feeler gauge placed
between the points (Figure 75) while the breaker
arm rubbing block is on the high point of the cam
lobe. The correct gap is listed in Table 9. The gap is
cortect when the gauge passes between the contact
points with a slight drag.

NOTE
Ignition timing should be checked
whenever the circuit breaker points are
adjusted. Changing the rear cylinder
contact point gap will affect ignition
timing.

4A, 1966-1969; If the points require adjustment,
loosen the point plate lock screw (6, Figure 76).
Then turn the eceentric adjust screw (7, Figure 76)
with a screwdriver to open or close the point gap as
required. When the poini gap is correct, tighten the
lock screw. Recheck gap 1o make sure it did not
change when the screw was tightened.

4B, 1970-early [978: If the points require adjust-
ment, loosen the point plate lock screw (A, Figure

77). Inscrt a screwdriver into the notch (B, Figure
77} beside the points and twist the screwdriver to
open or close the point gap as required. When point
gap is correct, ighten the lock screw. Recheck gap
to make sure it did not change when the screw was
tightened.

5. If points need replacing, proceed as follows:

a. Loosen the wire stud screw at the points and
disconneet the wires.

b. Remove the breaker point lock screws and lift
the point sct from the breaker plate. Repeat for
double contact points.

¢. Remove the condenser attaching screw and
condenser.

d. Wipe the breaker plate, cam and inside of
cover with a lint-free cloth to remove all dirt
and grease.

¢. Lightly lubricate the cam surfaces with
breaker cam grease.

Bad Bad Good
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f. Position the new breaker point set on the
breaker plate and install the attaching screws.
Position a new condenser on the breaker plate
and install the attaching screw.

2. Aftach the wire leads to the breaker point set,
Tighten the nut or screw securely.

6. Align points and adjust gap as described in Steps
2-4,

Ignition Timing Adjustment

Tgnition timing should be checked and adjusted
after poing adjustment or replacement has been com-
pleted.

Refer to Figure 76 or Figure 77 for this proce-
dure,

[. Remove the crankcase timing hele plug (Figure
78). Then install a clear plastic timing hole plug to
prevent oil splash. These plugs can be purchased
through a Frarley-Davidson dcaler,

2. Connect a timing light and tachometer according
lo manufacturer’s instructions. Adlach the timing
light trigger lead to the front cylinder spark plug
lead.

CAUTION
Work carefully with the tachometer and
timing light wire leads. The wires can
be damaged if they contact the hot ex-
haust pipes.

SINGLE CONTACT POINT CIRCUIT BREAKER—1966-1969
(AUTOMATIC ADVANCE)

. Breaker cam

. Fiber cam follower
. Cam timing mark
Condenser
Contact points
Lock screw

. Adjust screw

. Timing marks

Nut

Cover

Screw

. Circuit breaker lever
Pivot stud

. Support

Nut

Stem clamp

CPNOmALN
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3. Start the enginc and run at idle. Check the idle
speed and compare to specifications in Table 11, If
necessary, adjust engine speed to idle specification
as described in this chapter.

4. Point the timing light at the timing light inspection
hole (¥igure 79). If the ignition is properly timed,
the timing bar will be aligned as shown in Figure 80
or Figure 81. If the marks are not correctly aligned,
perform the following.

S5A. 1966-1969: Slightly loosen the circuit breaker
clamp (Figure 82). Then rotate the circuit breaker
housing as required until the ignition timing is cor-
rect. Tighten the clamp and recheck the timing.

5B. 1970-early 1978: Remove the poinis cover from
the right-hand side. Stightly foosen both timing plate
screws (A, Figure 83). Then turn the timing plate
(B, Figure 83) as required, using a screwdriver in
the notch (C, Figure 83). Tighten the timing plate
screws and recheck the timing. Reinstall the points

COVLL

6. Shut the engine off. Disconnect and remove all
test equipment. Remove the clear plastic timing hole
plug and reinstall the solid plug.

BREAKERLESS IGNITION SERVICE
(LATE 1978-1979)

Sensor Air Gap

Inspect the sensor air gap according to the main-
tenance schedule.

1. Pisconnect the spark plug leads at the spark plugs.
Remove the spark plugs.

2, Remove the ignition timing cover.

e T

- T —————

Advance (35°) timing mark
Front cylinder
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3. Turn the crankshaft and center the wide rotor lobe correct it if necessary. Both gaps must be within the
opposite the sensor (Figare 84). specified range.

4. Measure the gap between the sensor and the rotor 6. Install the spark plugs and check the ignition
with a flat non-magnetic feeler gauge. It should be  timing as described in this chapter.

0.004-0.006 in. (0.10-0.15 mm). If the gap is incor-
rect, loosen the 2 screws that attach the sensor (Fig-
ure 83} and move the sensor until the gap is correct.
Then, holding the sensor steady, tighten the screws.

Ignition Timing Inspection

NOTE
NOTE Before starting this procedure, check all

If the engine doesn't run smoothly and electrical commections related to the ig-

spits back because of the standard lean nition system. Make sure all connec-
fuel mixture, set the sensor air gap as tions are tight and free of corrosion and
close to 0.004 in. (0.10 mm) as possi- that all ground connections are tight.

ble. This will strengthen the ignition
signal for better combustion. 1. Check the sensor air gap as described in this

chapter.
5. Rotate the crankshaft to center the small lobe 5 Remgve the plug from the timing hole on the left
opposite the sensor. Measure the gap as before and - g4 of the engine (Figure 78). A clear plastic view-
ing plug is available [rom Harley-Davidson dealers
to minimize ol spray. Make sure the plug doesn’t
contact the flywheel.

3. Connect a portable tachometer following the
manufacturer’s instructions. The bike’s tach is not
accurate encugh in the low rpm range for this adjust-
ment.

4. Connect a timing light to the front cylinder spark
plug wire following the manufacturer’s instructions.

CAUTION
The use of a timing light with an induc-
tive clamp-on pickup is recommended.
If you must use another type, do not
puncture the spark plug wire or cap, use
an adaptor.

5. Start the engine and allow it to idle at 2,000 rpm.
If necessary, adjust idle as described in this chapter.

Vertical
1
Rear cylinder
+ (wide
lobe)
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6. Aim the timing light at the timing inspection hole.
AL 2,000 rpm, the front cylinder’s advance mark
should appear in the center of the inspection window
{Figure 80). If the mark is not in the correct position,
foosen the timer plate serews (2, Figure 85) and tumn
the timer plate as required by prying the notch (8,
Figure 85) wilh a screwdriver. Observe the front
cylinder timing mark with the strobe light and
tighten the timer plate screws when timing is correct.
7. Install the ignition timer cover and the inspection
hole plug.

BREAKERLESS IGNITION
SERVICE (1980-ON)

ignition Timing Inspection and Adjustment

1. Remove the plug from the timing hole on the left
side of the engine (Figure 78). A clear plastic view-
ing plug is available from Harley-Davidson dealers
to minimize oil spray. Make sure the plug doesn’t
contact the flywheel.

2. Connect a portable tachometer following the
manutacturer’s instructions. The bike's tach is not
accurate enough in the low rpm range for this adjust-
ment.

3. Connect a timing light to the front cylinder spark
plug wire following the munufacturer’s instructions.

CAUTION
The use of a timing light with an induc-
tive clamp-on pickup is recommended.

If you must use another type, do not
punctire the spark plug wire or cap, use
an adapior.

4. Start the engine and allow to idle a1 2,000 rpin. 1f
necessary, adjust idle as described in this chapter.

5. Aim the timing hight at the timing inspection hole.
At 2,000 rpm, the front cylinder’s advance mark
should appear in the center of the inspection win-
dow. Figure 80 shows the advance mark for early
[980 engines up to engine number 1480-128-001.
Figure 86 shows the single drilled dot that shows
full advance for the front cylinder on later engines.
The double “figure 8" drilled marks represent full
advance for the rear cylinder. If the proper mark does

|

\ @ ,
I

Front cylinder D

k
advance mar .. /

_ L

Rear cyllnder
advance mark

RETARD

ADVANCE

. Ignition module

. Timer plate screw (2)

. Ignition module ground screw
Sensor screws

Sensor

. Trigger rotor

. Timer plate

. Plate adjusting notch

CNOW R W=
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not align, adjust the ignition timing as described in
Steps 7-9.

6. If the ignitton timing is correct, reinstall the timing
hole plog.

7. Drill out the 2 pop rivets (12, Figure 87) with a
3/8 in, (9.5 mm) drill bit.

8. Referring to Figure 87, remove the outer cover
{11), inner cover (10) and gasket (9).

9. Loosen the timing plate sensor plate screws (8,
Figure 87) just enough Lo allow the plate to rotate.
Start the engine and turn the plate as required so that
the advanced mark is aligned as describad in Step 5.
Tighten the screws and recheck the timing,

10. Install the gaskel and inner cover,

NOTE
When installing pop rivets to secure the
outer cover, make sure to use the head-
less type shown in Figure 88. The end
of a normal pop rivet will break off on

installation and damage the fiming
mechanism.

11, Install the outer cover with new rivets.

CARBURETOR ADJUSTMENTS
Model HD Carburetor Adjustment

Refer to Figure 89 for this procedure.
1. Attach a tachometer to the cngine following the
manufacturer’s instructions.
2. Check that the throttle lever {4) is fully closed
when the throttle grip is closed.
3. Turn the low speed needle (1} clockwise untii it
seals lightly, then back it out 7/8 turn.

4. Tumn the intermediate speed needle (2) in until it
seats lightly, then hack it out 7/8 turn.

IGNITION {1980 AND LATER)

. Spark plug cable (2)

. Ignltion coil terminal

. Ignition coil

. Ignition module
Connector

Sensor plate

Washer {2)

Sensor plate screw (2)
. Gasket

10. Inner cover

11. Quter cover

12. Quter cover rivet (2)
13. Camshaft 9il seal

14. Rotor

15. Rotor screw and star washer
16. Inner cover screw {2)

CHNDOBBN
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5. Start the engine and run it until it reaches nonmal
operating temperature and the choke can be turned
off.

6. Slowly turn the intermediate speed needle (2) in
the direction in which the highest engine speed is
produced without missing or surging. Then tumn the
intermediate speed needle (2) counterclockwise 1/8
turn from that point.

7. Turn the throttle stop screw until the engine idles
at 900-1,100 rpm.

8. Allernalely adjust the low speed needle (1) and the
throttle stop screw (3) to produced a smooth idle at
Q00-1, 100 rpm.

9. Remove the tachometer.

Model DC Carburetor (Adjustment)

Refer to Figure 90 for this procedure.
|. Attach a tachometer to the engine following the
manufacturcr’s instrictions.
2. Check that the throttle cable is adjusted so that the
throttle lever opens and closes freely with the throtile
arip.
3. Turn the high speed needle (1) clockwise until it
seats.
4. Turn the low speed needle (2) clockwise until it
seats, then back it out 1 1/2 turns.
5. Start the engine until it reaches normal operating
temperature and the choke can be tumed off,
6. Tdle the engine at 2,000 rpm to advance the
ignition timing.
7. Turn the low speed needle (2) clockwise 1/8 turn
at a time until the engine falters, then back it out 1/8

INCORRECT CORRECT

MODEL HD CARBURETOR

. Low speed needle

. Intermediate speed needle
. Throttle stop screw

. Throttle lever

Choke lever

. Accelerating pump

. Inlet fitting

. Vent fitting

PNOU AW

MODELDC CARBURETOR

1. High speed needle
2. Low speed needie
3. Throttie needle

4. Throttle stop screw
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turn or until the engine runs smoothly at idie speed
with ignition Tully advanced.

8. Adjust throttle stop screw (4) until engine idles at
900-1,100 rpm.
9. Repeat Step 7 and Step 8 as required.

10. Operate motorcycle at various speeds. Back out
the high speed needle (1) and turn it in or out until
best overall performance is obtained. This point
should occur with needle set from 3/4 to 1 1/4 turns
open.

Bendix 16P12 Carburetor Adjustment

Refler to Figure 91 [or this procedure.

BENDIX CARBURETOR

Low speed needle
Throtile stop screw
Throttle lever

Choke lever
Accelerating pump
Hose fitting

Drain plug
Carbureter ID number

LNHOd L

1. Attach a tachometer {o the engine following the
manufacturer’s instructions.

2. Turn low speed ncedle (1) clockwise until it seats
lightly, then back it out 1 1/2 turns.

3. Run the engine until it reaches normal operating
temperature and the choke can be turned off.

4, Adjust throttle stop screw {2) so thal engine runs
at 700-800 rpm with throttle fully closed.

5. Adjust low speed needle (1) as required to make
engine accelerate and run smeothly at idle.

6. Adjust throttle stop screw (2), if necessary, 1o
obtain idle of 700-900 prmn.

Keihin Carburetor (1976-early 1978)

Refer 1o Figure 92 for this procedure.
1. Attach a tachometer to the engine following the
manufacturer’s instructions.
2. Turn the low speed mixture screw (11) clockwise
uniil it seats lightly. Then back it out 7/8 tum (1976-
1977y or 1 1/2 turns (early 1978).
3. Start the engine and warm il 10 normal operating
temperature.
4. Turn the throttle stop screw (12) and set the idle
to 700-900 pm.
3. Turn the idle mixturc screw in or out as required,
to gel the highest and smoothest idle speed. The best
performance will usnally result if the mixture is
slightly rich (screw turned in a little).
6. Rev the engine a couple of times and see if the idle
speed is constant. Readjust the idle speed, if neces-
sary, to 700-900 pm by turning the throttle stop
screw (12).
7. Adjust the accelerator pump volume, if necessary,
with the rocker arm adjust screw (9). The standard
sciting is abont 1/4 in. between the tip of the screw
and its stop. Backing the screw oul increases fuel
volume. The pump stroke may alse be adjusted by
moving the rocker arm spring (7) to other than the
standard center notch in the rocker arm (¥).

Keihin Carburetor (Late 1978-on}

Refer to Figare 93 or Figure 94 for this proce-
dure.
1. Attach a tachometer to the engine following the
manufacturer’s instructions.
2. Start the engine and warm it to normal operating
temperalure. Check that the choke is off.
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3. Set the idle speed to 900 rpm with the throttle stop
sCrew.

4A. Late 1978-1979: The idle mixture screw has a
limiter cap on it. Turn the limiter cap out (clockwise)
to the leanest setling that gives a smooth idle,

NOTE

The low-speed mixture screw limiter
cap should not be removed unless the
carburetor is being disassembled for
cleaning. If the cap has been removed,
turn the idle mixture screw in (clock-
wise) until it seats lightly, then back it
out I I/8 turn on 74 cu. in. bikes or 3i4
turn on 80 cu. in. bikes. Instal] the
limiter cap in its center position.

CARBURETOR (1981-ON)

Threottle
stop screw

# — Fastidle
adjusting screw

o Ny

& O,

KEIHIN
CARBURETOR
ADJUSTMENT

(1976-EARLY 1978}

Throttle lever 7. Rocker arm spring
. Throttle stop screw 8. Rocker arm

Fitting 9. Screw
. Choke plate 10. Mounting flange
. Choke lever 11. Low speed mixture

. Accelerator pump lever SCIew

CARBURETOR (LATE 1278-1980)

- Fast idle adjusting screw
. Limiter cap {late 1978-1979)
. Throttle stop screw

. Throttle lever

. Choke plate

Choke lever shaft
Mounting fiange
Accelerating pump lever
Rocker arm

Rocker arm spring

- Intermediate lever

. Fast idle cam

-k
COPNOmAaLNS

[ gy
L Y
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‘ ~ NOTE a. Rev the engine a couple of times and see if the
Turning the tdle mixture screw to the idle speed is constant. If necessary, readjust
righrl { c{ockw.tse) ‘leans the mixture. the idle speed to 500 rpm.
Turning it to the left (counterclockwise)
enriches the mixture. b. Pull the choke knob out to its first detent and
turn the fast idle screw 1o set fast idle at 1,500
4B. 1980-on: The idle mixture is set and sealed at rpm. Push the choke knob all the way in and
the factory. It is not intended to be adjustable. check that idle drops to 900 rpm.

Table 1 MAINTENANCE SCHEDULE (1966-1969)*

Weekly Check tire pressure, wear.
Check battery electrolyte fevel.

Every 300 miles Check engine oil level.

Every 1,000 miles Adjust, lubricate drive chain (if chain ofler not used).
Clean air filter.
Check brake fiuid level, refill if necessary.

Every 2,000 miles Grease saddie post.
Grease saddle bar bearing.
Grease rear brake pedal bearing.
Grease toot shift iever beating.
Grease hand clutch booster bearing.
Grease tront and rear wheel hub thrust bearing. '
Grease foot clutch pedal bearing.
Oil hand levers.
Qil clutch control cable.
Cil front brake cable.
Gil throttle control cable.
Oil clutch booster lever rod clevis.?
CIl shifter control joints.
Qil saddle post roller and bolt.
Change engine oil and fiiter.
Ciean tappet oil screen (If used)}.
Ciean fuel strainer.
Check and adjust primary chain.?
Adjust front chain oller.
Adjust rear chain ciler.
Adjust clutch.
Adjust brakes.
Clean, inspect and adjust breaker peints.

Every 5,000 miles or 1 year Grease throttie control spirai.
Grease front and rear wheel hub centers.’
Grease sidecar wheel hub center.'
Grease circuit breaker camshaft.
Grease speedometer and tachometer cabies.

{continued)




90 CHAPTER THREE

Table 1 MAINTENANCE SCHEDULE {1966-1969)* {(continued]

Every 5,000 miles or 1 year {continuad] Replace spark plugs.
Check ignition timing.
Check generator brushes,
Check shock bushings.

Every 10,000 mliles Grease generator bearings.?

Every 50,000 miles Grease steering head bearings.

* This Harley-Davidson factory maintenance schedule should be considered as a gulde to general main-
tenance and [ubrication intervafs. Harder than normal use and exposure to mud, water, high humidity, etc.,
will naturally dictate more frequent atfention to most maintenance items.

1. 1966 models.

2. 1966-1967 models.

3. 1966-1963 models.

Table 2 MAINTENANCE SCHEDULE (1970-EARLY 1978)

Weekly Check tire pressure, wear.
Check battery eiectrolyte fevel.

Every 300 miles Check engine ofl level.

Every 1,000 miles Check transmission oil level.

Grease rear brake pedal bearing.

Grease foot shift lever bearing.

Grezse speedometer drive.

Grease foot clutch pedal bearing.

Lubricate rear drive chain,’

Lubricate ciutch and brake hand levers.

Qil clutch control cable.

Oil front brake cable.

Qil throttie controf cable.

Qil shift control joints,

0il seat post raller and bolt.

Oil seat suspension bushings.

Inspect, clean air filter.

Inspect, adjust primary chan.

Inspect, adjust drive chaln.

Check brake fiuld level.

inspect, repair fuel and oil tines.

Check tightness ef nuts, bolts and fasteners.

Check spoke tightness, tire pressure and
tread wear of front and rear wheels.

Check brake adjustment and iining wear.

Check clutch adjustment.

Every 2,000 miles Grease seat post.
Grease seat bar bearing.
Grease rear fork pivot bearing.
Repiace oil filter.
Inspect, clean or replace fuel stralner.
Clean tappet oil screen.
Adjust primary ¢hain,
Check rear chaln oifer.
Inspect, clean circuit breaker peints.

(coniinued)
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Table 2 MAINTENANCE SCHEDULE (1970-EARLY 1978) {continued)

Every 2,000 miles {continued) Check ignition timing.
Check brake fluid level.
Check carburetor adjustment and idle speed.
Clean and regap spark plugs.

Every 5,000 miles or yearly Grease throttie control.
Grease circult breaker cam and advance unit.
Grease speedometer and tachometer cables.
Replace spark plugs.
Check, adjust ignition timing.
Check, adjust front and rear fork bearing adjustment.
Check rear shock bushings.
Change fork oil.
Check brake tluid level.
Clean fuel strainer screen and fuel tank.

Every 10,000 miles Grease wheel bearings.
Grease rear fork bearings.

1. If not equipped with automatic chain oiler,

Table 3 MAINTENANCE SCHEDULE {LATE 1978-1984)

Every 500 miles or weakly Check engine ol level.
Lubricate drive chain, If required.
Check tire pressure, wear.
Check battery electrolyte level.

Every 1,250 mites or monthly Check transmissicn oll level.

Inspect, clean air filter.

Inspect primary chain, adjust free play.

Inspect drive chain, adjust free play.

Check adjustment of drive chaln oiler,
if so equipped.

Inspect brakes, adjust rear pedal play;
check pad and disc wear.

Inspect engine oil lines, brake fluid iines
and fuei system for ieaks.

Inspect wire wheels, adjust spoke tighthess,

Check ali nuts, boits and fasteners, especially
steering, suspenslon, axies and controis.

Check operation of all lights and switches.

Every 2,500 miles or 6 months Change engine oil.
Change oii filter.
Check brake fluid ievei and condition.
Ciean tappet oii screen.
Ciean primary chain drain plug.
Replace spark piugs.
Check, adjust ignition timing.
Check, adjust sensor air gap (1978-1879).
Check carburetor, adjust idle and fast idle.
Ciean fuel control vaive screen in fuel tank.
Check clutch, adjust free piay.
Check, adjust throttle and choke cables.
Grease speedometer drive, if so equipped.

{continued}
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Table 3 MAINTENANCE SCHEDULE (LATE 1978-1934) {continued)

Every 2,500 miles or € months

Every 5,000 miles or yearly

Every 10,000 miles or 2 years

Lubricate control cables,
Lubricate lever and pedal plvots.
Lubricate seat post and/or ilnkage bushings.

Change transmission oil.

Change fork oil.

Grease throttle grip sleeve.

Grease speedometer cables.

Inspect/replace shock absarber rubber bushings.
Lubricate ignition advance (1978-1979).
Check/adjust steering bearing.

Check/adjust swing arm bearing.

Grease wheel bearings.

Grease swing arm plvot.

Inspect tension/adjust/align final drive belt,
if so equipped.

Inspect tension/adjust/replace primary drive beh,
if s0 equipped.

Lubricate compensating sprocket dampers.

Grease ciuich hub bearing.

Table 4 TIRE PRESSURE

Front Rear Sidecar
PSi kg/iem® PSi kgicm?® PSI kgicm?®
1966-1969
Solo
510x16 20 1.4 24 1.69
5.00 16 12 B4 18 1.26
With passenger
510x16 20 1.4 26 1.83
5.00x 16 12 84 20 1.41
Rider with sidecar
passenger er 150 Ib. load
510 % 16 22 1.55 26 1.83 20 1.41
5.00 x 16 14 08 20 1.41 14 98
1970-eariy 1978
FL series
Sole 20 1.4 24 1.69
With passenger 20 1.41 26 1.83
FX series
Soio 24 1.69 26 1.83
With passenger 24 1.69 28 1.97
FL series (rider with sidecar
passenger or 150 Ib. ioad) 22 1.55 26 1.83 20 1.41
Late 1978-on
FL series
Solo 20 1.41 24 1.69
With passenter 20 1.41 26 1.83
FX serles {except FXWG)
Solo 24 1.69 26 1.83
With passenger 26 1.83 28 1.97
FXWG
Solo 3o 2.1 26 1.83
With passenger 30 2.1 28 1.97

{continued)
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Table 4 TIRE PRESSURE {continued}

Front Rear Sidecar
PSl kg/cm® PSI kg/cm® Psi kg/cm?
FL serfes {rider with sidecar
passenger or 140 Ib. load) 22 1.55 26 1.83 20 1.41

CAUTION: Maximum pressure for all tires is 36 psi (2.53 kfcmz).

NOTE: These pressures are based on 150 Ib. (68.04 kg) rider welght. For each extra 50 Ib. (22.68 kg}, add
2 psi {0.14 kgicm?) @ rear, 1 psi {0.07 kg/icm?) @ front and 1 psi (0.07 kg/cm2 @ sidecar tire. Do nat exceed
maximum pressure of 36 psi (2.53 kg/em?2),

Table 5 BATTERY STATE OF CHARGE

Specific gravily State of charge
1.110-1.130 Discharged

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

Table 6 RECOMMENDED LUBRICANTS AND FLUIDS*

Brake fluid
Prior to September, 1976 production DOT 3
September, 1976 and later production DOT S
Fark oif
1966-1969 HD Hydra-Glide fork oil
1870-on HD type B
Batiery top up Distilled water
Transmission HD transmission lubricant
Primary chaincase HD primary chaincase
Engine oil
Below + 40° F HD special light
40-60°F HD medium heavy
+60° F and up HD regular heavy
Severe engine aperating
conditions @ +80° F HD extra heavy grade 60
10-90° F—normal and
severe operating conditions HD Power Blend Super Premium

* Lubricants recommended are Harley-Davidson brands.

Table 7 ENGINE AND TRANSMISSION OIL CAPACITY

Quantity

Qil tank 4 quarts (3.78 L, 3.3 imp. qt.)
Transmission 11/2 pints {0.71 L, 0.62 imp. ql.}
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Table 8 FRONT FORK OIL CAPACITY
Quantity
1966-1969
Wet 6 1/2 0z. (192.2 ¢, 6.76 imp. oz.)
Dry 7 0z, (207 cc, 7.28 imp. oz.)
1970-early 1978
FX Series
1970-1872
Wet 5 1/2 oz. (162.6 cc, 5.72 imp. 0z.)
Dry 6 1/2 0z. {192.2 ¢c, 6.76 imp. oz.)
1973-early 1978
Wet 5 0z. (147.8 cc, 5.2 imp. oz.}
Dry 6 oz. (177.4 cc, 6.24 imp. 0z}
FL Series
1970-early 1977
Wet 6 1/2 0z. (192.2 cc, 6.76 imp. 02.)
Dry 7 oz. (207 cc, 7.28 imp. 02.)
Early 1977-early 1978
Wet 7 3/4 02. {229.2 cc, 8.06 0z.)
Dry 8 1/2 oz. (251.3 cc, 8.84 oz.)
Late 1978-on
FL Series
Wet 7 3/4 az. (229.2 ¢g, 8.06 imp. oz.)
Dry 8 1/2 oz. (251.3 cc, 8.84 imp. 0z.)
FX series (except FXWG)
Wet 502.{147.8 cc, 5.2 imp. 0z.)
Dry 6 0z. 177.4 cc, 6.24 imp. 0z.)
FXWG
Wet 9 1/4 oz. (273.5 cc, 9.62 imp. 02)
Dry 10 oz. (295.7 cc, 10.4 imp. 0z.)
TABLE 9 TUNE-UP SPECIFICATIONS
1966-1969

Breaker point gap
Dwell reading
ignltion timing
Retarded
Automatic
1970-early 1978
Breaker point gap
Ignition timing
Retarded
Advance
Late 1978-on
Ignition timer air gap
Late 1978-1979
1980-on
lgnition timing
Compressien
Standard
1966-early 1978
Late 1978-1984
Acceptable Variance between cylinders
1966-early 1978
Late 1978-1982

0.020 in. {0.51 mm)
90° @ 2,000 rpm

5° BTDC
35° BTDC

0.020 in. {0.51 mm)
5°BTDC
34-36° BTDGC

0.004-0.006 in. (0.102-0.152 mm)}
No adjustment
Electronic

80 psi or over (6.33 kg/cm2 or aver)
100 psi or over (7.03 kg/cm? or over)

29 psi cor less (2.04 kg/em® or aver)
10 psi or less (0.70 kg;’e::m2 or over)
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Table 10 SPARK PLUG TYPE AND GAP*

Type
1966-1974
1875-1976
1977-1979
1980-0n

Gap
1966-1969
1970-early 1978
Late 1978-on

HD No. 3-4

HD No. 5-6

HD No. 5A6 (standard) or HD No. 5R& (resistor)
HD No. 5R6A or HD No. 5RL

0.025-0.030 in. (0.63-0.76 mm)
0.028-0.033 in. (0.71-0.84 mm)
0.038-0.043 in. (0.96-1.09 mm)

* Spark plugs recommended are Harley-Davidson brands.

Table 11 CARBURETOR IDLE SPEED

Carburetor Idle

HD 900-1,100 rpm
Bendix 700-800 rpm
Model DC *

Keihin 900 rpm

* Adjust until engine idles and runs smoothly.
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ENGINE

The engine is an air-cooled 4-cycle, overhead-
valve V-twin design. The engime has three major
assemblics: top end, crankcase and gearcasc.
Viewed from the engine’s right side, engine rotation
is clockwise.

Both cylinders fire once in 720° of crankshaft
rotation. The rear cylinder fires 3152 after the {ront
cylinder. The front cylinder fires again in another
405°. Note that one cylinder is always on its exhaust
stroke when the other fires on its compression
stroke.

This chapter provides complete service and over-
haul procedures, including information for disas-
sembly, removal, inspection, service and reassernbly
of the engine. Tables 1-8 a1 the end of this chapter
provide complete engine specifications.

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

ENGINE PRINCIPLES

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

SERVICING ENGINE IN FRAME

Many components can be serviced while the en-
gine is mounted in the frame:
a. Rocker arm cover.

. Cylinder head.
. Cylinder and pistons,
. Camshaft.
. Gearshift mechanism.
Clutch.
. Transmission.
. Carburetor.
Starter motor and gears.
Generator or altemator and electrical systems.

=PRI
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ENGINE
Removal/Installation

1. Thoroughly clean the engine exterior of dirt, il
and foreign material, using one of the cleaners de-
signed for the purpose.

NOTE
Because Harley-Davidson models in
this manual are not equipped with cen-
terstands, the bike muist be secured on
blocks undernearh the frame. Block the
wheels to prevent the bike from rolling
when removing the engine components.

2. Disconnect the negative battery cable.

3. Drain the oil tank as described in Chapter Three.
4. Remove the seat.

5. Remove the instrument panel cover.

6. Remove the fuel tank{s) as described in Chapter
Six.
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@ 4-STROKE OPERATING PRINCIPLES

Carburetor

As the piston travels downward, the exhaust
valve is closed and the intake valve opens,
allowing the new air-fuel mixture from the
carburetor to be drawn into the cylinder.
When the piston reaches the bottom of its
travel (BDC), the intake vaive closes and
remains closed for the next 1 1/2 revolutions
of the crankshaft.

Spark plug

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

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

Exhaust valve

When the piston almost reaches BDC, the
exhaust valve opens and remains open until
the piston is near TDC. The upward travel of
the piston forces the exhaust gases out of
the cylinder. After the piston has reached
TDC, the exhaust valve closes and the cycle
starts all over again.
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NOTE
On models with hand shift, remove the
shift lever lower bolts so thar the shift
lever may be removed with the left hand
Juel tank.

7. Remove the air cleaner assembly. See Chapter
Three.

8. Remove the carburetor as described in Chapter
Six.

5. Remove the carburetor intake manifold,

10. Remove the upper engine support bracket (Fig-
ure 2). There are shims installed between the cylin-
der head and the frame lug. Note location and

quantity of these shims; they will have to be rein- -

stalled during engine installation.

1. Remove the exhaust pipes as described in Chap-
ter Six.

12. Disconnect the horn wires, then remove the hormn
[rom the bracket. Remove the bracket from the en-
gine.

13, Disconnect both spark plug wires.

14, Remove the cylinder heads as described in this
chapter.

15. Remove the cylinders as described in this chap-
ter.

16. Remove the generator or alternator assembly as
described in Chapter Seven.

17. Remove the clutch as described in Chapter Five,
18. Remove the starter as described in Chapter
Seven.

19. Remove the battery as described in Chapter
Three,

CAUTION
Before disconnecting the oil hoses in
Step 20, make sure to label hoses so that
each hose can be reconnected to its
original position. Failure fo do this can
cause engine damage.

20. Label and disconnect all oil hoses at the oil pump
and engine. See Figure 3.

21. Disconnect the tachometer cable, if required.
22, Disconnect the master ¢ylinder and side plate
attachment hardware so that master cylinder is free
to swing down and away from crankcase. It is not
necessary to disconnect the brake hydraulic line.
23. On FX models, remove Lhe right footpeg and
brake pedal asscmbly.

24. Take a final look atl over the engine (o make sure
cverything has been disconnected.

25. Loosen all engine mount bolts and remove them,

26. Remove the engine (Figure 4) from the right side
of the frame.

27. Installation is the reverse of these steps while
noting the following,

28. Fill the engine oil tank (Figore 5) with the
recommended type and quantity of engine oil. Refer
to Chapter Three.

29. Adjust the clutch and throttle cables as described
in Chapter Three.

30. Adjust the drive chain or drive belt as described
in Chapter Three.

31. Start the engine and check for leaks.
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ROCKER ARM COVER/
CYLINDER HEAD

Refer to Figure 6 and Figure 7 for these proce-
durcs.

Removal

This procedure describes removal of the rocker
arm cover and cylinder head. The rocker arm cover
and cylinder head must be removed together. The
unit can be removed with the engine in the frame.

1. Perform Sieps 1-12 under Engine Remaoval,
2. Remove the spark plugs.
3. Discennect the oil feed lines at the cylinder heads.

Sec Fignre 8 and Figore 9. Label the lines for
reconnection.

4. Using a screwdriver between the cylinder fins and
the pushrod cover spring cap retainer (Figure 10),

pry the retainer downward and remove it. Repeat for
each pushrod.

3. Lift the lower pushrod covers {A, Figure 11)
upward and secure each with a bent coat hanger as
shown in Figure 11. Rotate the engine until both
valves are closed in the cylinder head to be removed,
Valve position can be determined by observing the
tappet (B, Figure 11) position, If the tappets are
lower in the tappet guide, the valves for that cylinder
head are closed. Remove the coat hangers.

6. Loosen the cylinder head bolts in a criss-cross
pattern {Figure 12) and remove them.

NOTE
Before performing the following steps,
mark the individual parts during re-
moval so that they can be reinstalled
into their original positions.

7. Tap the cylinder head wiih a rubber mallet to free
it.

& Lift the cylinder head enough to remove the
pushrods and pushrod covers.

9. Remove the cylinder head (Figure 13) and cylin-
der head gasket.

10. Repeat Steps 1-10 and remove the opposite
cylinder head.

11. Disassemble and inspect the rocker arm/cylinder
head assembly as described in this chapter.

Installation

1. Clean the cylinder head (Figure 14) and cylinder
{Figure 15) mating surfaces of any gasket residue.
2. Install a new cylinder head gasket (Figure 16),
making sure the oil return hole in the gasket lines up
with the oil hole in the cylinder head.

3. Install the cylinder head/rocker arm cover assem-
bly (Figure 13).

4, Coat cylinder head bolt threads with oil and install
them finger-tight only.

CAUTION
Failure to follow the torque pattern and
sequence in Step 5 may cause cylinder
head distortion and gasket leakage.

3. Tighten the cylinder head bolts in a criss-cross
pattern to the specifications in Tables 5-8,

6. Install and adjust pushrods as described in this
chapter.

7. Reverse Steps 1-3 under Cylinder Head Removal.
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PENPO RN

. Oil fitting
. Oil line sleeve

Fitting

Qil line

Nuj

Washer

Rocker arm cover
Nut

. Washer

. Spacer

. Rocker arm

. Rocker arm

. Bushing

. Rocker arm shaft
. O-ring

ROCKER ARM AND
PUSHROD ASSEMBLY

41

16. Washer

17. Rocker arm shaft screw
18. Gil line fitting

19. Sleeve

20. Nut

21. Qitline

22. Gilline fitting

23. Gasket

24. 0O-ring

25. Pushrod

26. Nut

27. Tappet adjusting screw
28. Spring cap retainer

29. Upper pushrod cover

181920 21

. Cap

. Spring

. Washer

. O-ting

. Lower pushrod cover
. O-ring

. Tappet guide

. Screw

. Pushrod hydraulic

. Tappet and roller

. Tappet roller kit

. Clamp

. Oll fitting (1981 models)
. Gasket

h 2

28 5

S—-32
| & L]

34

O35
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CYLINDER HEAD AND
CYLINDER ASSEMBLY

R

MNut

Washer
Engine brace
Bolt

Nut

Cotter pin

. Helicoii insert

Stud

. Cylinder head

. Hose (1981-1982)
. Clamp (1981-1982)
. Fitting (1981-1982)
. Cylinder head gasket
. Spacer {1981-1982)
. O-ring (1981-1982)
. Nut

. Spacer

. Cyilnder

. Plston

. Washer

. Bolt

. Gasket

., Stud
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Removal/Installation

Refer to Figure 6 for this procedure.
1. Remove the rocker arm cover nuts and washers
(Figure 6).
2. Tap the rocker arm cover with a plastic mallet and
remove it from the cylinder head.
3. Remove the rocker arm shaft screw and O-ring
(Figure 17). On 1981 and later models, remove the
spacer washer also. Discard the O-ring.
4, Turn the rocker arm cover over so Lhal the rocker
arm shalt and rocker arms arc cxposed.
5. Tap the rocker arm shaft (Figure 18) out of the
cover.
6. Lift the rocker arm (Figure 19) from the rocker
ArM COVCL.

7. Remove the spacer (Figure 20) from the rocker
arm cover. Sec Figure 21.

&. Remove any rocker arm shims (C, Figure 22), il
used.

9. Repeat Steps 3-8 for the opposite rocker arm.
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10. Inspect the rocker arms as described in this
chapter.

11. Installation is the reverse of these steps while
noting the following.

12. Coat all bearing surfaces with engine oil.

13. Install the spacer (Figure 21) and any shims if
uscd.

14. Position the rocker arm (Figure 23) in the cover.
Make sure the spacer and shims (if used) are not
displaced.
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15. Lightly tap the rocker arm shaft (Figure 18)
through the rocker arm cover and into the rocker arm
and spacer.

16. Install the rocker arm shafl washer and locknut
(Figure 24}, Tighten the locknut to specifications in
Tables 5-8.

17. Check that the rocker arin rotates freely on the
shaft. Remove the rocker arm shaft and reinstall il
any binding is detected.

18. Install a new O-ring, spacer washer (1981-on
models) and cap screw (Figure 17). Tighten the cap
screw to specification in Tables 5-8.

19. Install a new rocker arm cover gasket (A, Figure
25) on the cylinder head.

20, Place the rocker arm cover upside down on the
workbench as shown in Figure 26.

21. Furn the cylinder head upside down and install
it on the rocker arm cover as shown in Figure 27.
Assembling the cylinder head onto the rocker arm
cover in this manner will prevent the rocker arms
from falling down and jamming against the valve
stems.

CAUTION
If the rocker arm and cylinder head
assemblies are installed in a right-side
up manner, make sure the rocker arms
do not jam against the valve stems when
the rocker arm cover is installed.

22, Install the rocker arm cover nuts (Figure 6) and
washers and tighten to specifications in Tables 5-8.

Rocker Arm Inspection

1. Clean all parts in solvent. Blow compressed air
through all oil passages to make sure they are clear.
2. Examine the rocker arm pads and ball sockets
(Figure 28) for pitting and excessive wear; replace
the rocker arms if necessary. '

3. Measure the rocker arm shaft outside diameter
(Figure 29) where it rides in the rocker arm. Then
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measure the rocker arm shaft bore inside diameter
(Figure 6). Replace the bushings if the clearance
exceeds the specifications in Table 2 or Table 4.
Rocker arm bushing replacement is described in this
chapter.

Rocker Arm Bushing Replacement

Replace wom or damaged rocker arm bushings as
follows.

1. Press or drive the old rocker arm bushings from
the rocker arm. If the bushings prove difficult to
remove, perform the following:
a. Thread a 9/16-18 in. tap inte the bushing (15,
Figure 6).

b. Remove the tap.

¢. Thread a 9/16-18 in. bolt into the bushing,
Then carefully tap on the bolt and drive the
bushing out.

NOTE
If there are not enough threads in the
bushing to engage the bolt, it will he
necessary to reinstall the tap to drive
the bushing out.

2. Using riflc cleaning brushes, clean the rocker arm
bushing bore thoroughly of all foreign material.
Wash the rocker arm thoroughly and dry with com-
pressed air.

3. Press the new bushings into the rocker arm. Make
surc the oil holes in the bushings are correctly
aligned with those in the rocker arm and that the split
portion of the bushing faces toward the top of the
arm. Press the bushing flush with the edge of the
arm.

4. The new bushings must be reamed with Harley-
Davidson tool HD-94804-57 {(Figure 30). Have a
Harley-Davidson dealer do this for vou if you do not
have access to the reamer.

Cylinder Head Inspection

1. Without removing valves, remove all carbon de-
posits from the combustion chambers (Figure 31)
with a wirc brush. A blunt screwdriver or chisel may
be used if carc is taken not to damage the head,
valves and spark plug threads,

CAUTION
If the combustion chambers are cleaned
while the valves are removed, make sure
to keep the scraper or wire brush away
Jfrom the valve seats to prevent damag-

Rocker arm bushing
Reamer
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ing the seat surfaces. A damaged or
even slightly scratched valve seat will
cause poor valve seating.

2. Examine the spark plug threads in the cylinder
head for damage. If damage is minor or if the threads
are dirty or clogged with carbon, use a spark plug
thread tap (Figure 32) to clean the threads following
the manufacturer’s instructions. If thread damage is
severe, refer further service to a Harley-Davidson
dealer or competeni machine shop.

3. After all carbon is removed from combustion
chambers and valve ports and the spark plug thread
holes are repaired, clean the entire head in solvent.

NOTE
Figure 33 and Figure 34 show the cyl-
inder removed from the engine. Cylin-
der removal s not necessary for this
procedure.

4, Clean away all carbon on the piston crowns (Fig-
ure 33). Do not remove the carbon ridge at the top
of the cylinder bore (Figure 34),

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

" 6. After the head has been thoroughly cleaned, place
a straightedge across the gasket surface at scveral
points. Measure warp by inscrting a feeler gauge
between the straightedge and cylinder head at each
location. There should be no warpage; if a small
amount is present, refer service to a Harley-David-
son dealer.

7. Check the rocker arm cover mating surface using
the procedure in Step 6. There should be no warpage.
8. Check the valves and valve guides as described
under Valves and Valve Components in this chapter.
9, Check the pushrods as described in this chapter.

PUSHRODS
Removal (All Models)

Reter to Figure 7.
L. Using a screwdriver between the cylinder fins and
the pushrod cover spring cap retainer (Figure 35),
pry the retainer downward and remove it
2. Lift the lower pushrod cover (A, Figure 36)
upward and secure with a bent coat hanger as shown
in Figure 36.

3. Rotate the engine until the tappet {B, Figure 36)
for the pushrod to be removed just starts upward.
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4. Loosen the pushrod focknut (Figure 37) and tumn
the adjusting screw (Figure 37) to obiain slack in the
pushrod.

5. Lift the pushrod assembly (Figure 38) out of the
engine.

6. Remove and discard the upper (Figure 39) and
lower (Figure 40) O-rings.

NOTE
Figure 41 shows the pushrod O-ring
position with the rocker arm cover re-
moved for clarity. It is not necessary to
remove the rocker arm cover for this
procedure.

7. Repeat Steps 1-6 to remove remaining pushrods
and O-rings.

Disassembly/Inspection/Assembly

1. Remove the pushrod from the pushrod cover
assembly.
2. Disassemble the pushrod cover as follows:
a. Remove the lower pushrod cover (Figure 42).
b. Remove the middie O-ring (Figure 43),

Pushrod
Lacknut
Adjusting screw
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¢, Remove the washer (Figure 44).

d. Remove the spring (Figure 45).

e. Remove the cover spring cap (Figure 46).
3. Check the pushrod ends for wear.

4. Unscrew the tappet adjusting screw from the
pushrod. Check the adjusting screw-to-tappet end
for wear or damage. Check the tappet adjusting
screw threads in the end of the pushrod. Replace
worn or damaged paits.

5. Roll the pushrods on a flat surface, such as a piece
of glass, and check for bending. Replace the pushrod
if bent,

6. Reverse Step 4 and Step 2 to reassemble the
pushrod. Install a new middle Q-ring (Figure 43)
during reassembly. Push the lower pushrod cover
into the cover spring cap to seat the O-ring. See
Figure 47.

Pushrod Installation and Adjustment

‘The pushrods must be adjusted whenever they are
removed or after assembling the engine. Before ad-
justing the pushrod, its valve must be fully closed.
Valve position can be determined by observing the
corresponding pushred on the other cylinder. For
example, when the rear cylinder intake valve lifter
is raised fully, the front cylinder intake valve is fully
closed, and the front intake pushrod can be adjusted.
1. Before installing or adjusting the pushrods, the
hydraulic lifters (Figure 48) must be clean and free
of all oil, See Tappers and Tapper Guides in this
chapter.

2. Install new upper (Figure 39) and lower (Figure
40) pushrod O-rings.

3. Rotate the engine until the front cylinder exhaust
tappet just starts upward.

4. Install the rear cylinder exhaunst pushrod and
pushrod cover. ‘

5. Raise the lower pushrod cover and secure it with
a coat hanger as shown in Figure 36. This allows
easy access to the pushrod adjustment screw.

6. Rotate the engine until the front cylinder intake
pushrod tappet just starts upward.

7. Install the rear cylinder intake pushrod and
pushrod cover.

8. Repeat for front cylinder pushrods and covers.
9. Adjust the pushrods as follows.

NOTE
The engine must be dead cold when
adjusting the pushrods.

NOTE
Hydraulic lifters are standard on all
models covered in this manual.

10A, Hydraulic lifters:

a. Each lifter must be adjusted when its pushrod
is at its lowest position. See paragraph at the




ENGINE

109

beginning of this procedure. Then turn the
pushrod adjusting screw clockwise (down-
ward) until the pushrod’s ball end is seated in
the hydraulic lifter with no appreciable play.
See Figure 37.

b. Hold the pushrod across its flats with a

wrench. Then turn the adjusting screw clock-
wise (downward) slowly until the hydraulic
lifter is completely compressed.

. Turn the adjusting screw counterclockwise
(upward) 1 3/4 turns {1966-early 1978) or 1

1/2 wms (latc 1978-1984) (0 complete the
adjustment. Then turn the locknut against the
pushrod. Tighten the locknut to 6-11 ft.-th.
{8.3-15.2 Nom).

Reposition engine and repeat for remaining
pushrods,

£

NOTE

Solid lifters are not fuctory installed on
1966-1984 models covered in this man-
ual. However, they were used on other
early model Harley-Davidsons. Be-
cause selid lifters are occasionally used
to replace stock hydraulic lifters, solid
lifter adjusiment is described here for
the convenience of the manual user.

10B. Selid lifters: Position lifters as described in
Step I0A. Then ium the adjuster (Figure 37) until
the pushrod can be turned freely by hand with no up
or down play. Tighten the locknut and recheck the
adjustment.




110

CHAPTER FOUR

1. Using a screwdriver as shown in Figure 49, Lift
the upper pushrod cover up {Figure 50} and seat it
against the upper O-ring. See Figure 51.

12. Install the pushrod retainer as shown in Figure
52.

TAPPETS AND TAPPET GUIDES

All models are factory equipped with roller tap-
pets and hydraulic lifters. Hydraulic lifters consist
of & piston, cylinder and check valve. During opera-
tion, hydraulic lifters pump full of engine oil, thus
taking up all play in the valve traiin. When the enginc
is off, the hydraulic lifters will “leak down™ as oil
escapes from the hydraulic unit. When the engine is
started, it is normal for the tappets to click until they
refill with oil. If the tappets stop clicking after the
engine is run for a few minuies, they are working

properly.
Removal

During removal, store tappets in proper sequence
for installation in their original positions. Refer to
Figure 53 for this procedure.

I. Remove the pushrods as described in this chapter.
2. On late 1981 and early 1982 models, disconnect
the oil hose (Figure 53) from the tappet guide.

3. Lift the hydraulic lifter (Figure 54) from the
tappet and roller assembly.

4, Remove the 4 tappet guide screws (Figure 55).
Loosen the tappet guide by striking it lightly with a
plastic-tipped harnmer.

3. Use your [ingers and push the tappet and roller
assembly against the side of the tappet guide 1o hold
it in position. Then lift the tappet guide away from
the gearcase while still holding the tappets in posi-
tion. This will prevent the tappels from falling into
the gearcase.

6. Pull the tappet and roller assenibly oul {rom the
bottom of the guide (Figure 56). Figure 57 shows
solid Iifters.

7. Remove the lower pushrod O-tings or cork wash-
ers (Figure 58) from the tappet guide.

Disassembly/lnspection

CAUTION
Hydraulic lifters are selectively fitted,
and their parts must not be inter-
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HYDRAULIC TAPPET ASSEMBLY

Screw
Hydraulic unit
Cork washer (1866-garly 1879);
C-ring (early 1980-1984)
Tappet guide

Tappet and roller assembly
Gasket

Oil line fitting

(late 1981-early 1982) 6
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changed with other wunits. Store each
uit in a separate container.

1. Twist the hydraulic lifter and pull the piston and
spring from the cylinder

2. Soak the hydravlic lifter components in clean
engine oil. Then remove and place on a clean towel
and allow oil to drain from components.

3. Blow out all tappet guide and hydraulic oil pas-
sages with compressed air,

4, Clean the tappet guide oil channel openings with
a piece of wire.

5. Check the tappet rollers (Figure 59) for pitting,
scoring, galling or excessive wear. If the rollers are
worn cxcessively, check the cam lobes (Figare 60)
for the same wear conditions. The cam lobes can be
observed through the tappet guide hole in the crank-
case (Figure 61). Replace the cam, if necessary, as
described in this chapter.

NOTE
Figure 60 shows the cam removed for
clarity. Cam removal is not necessary
Jor this procedure,

6. Check the roller end clearance by grasping the
tappet assembly in one hand and attempting Lo mave
the roller back and forth. Table 2 and Table 4 list
wear specifications. Replace the tappet assembly if
necessary.

Reassembly/Installation

1. Slide the tappets through the bottom of the tappet
guide so that the tappet oil holes face to the center
of the guide (Figure 62).

NOTE
If the tappets are not installed correctly,
the exhaust tappets cannot fill with en-
gine oil.

{60F Leeer

Guide
Oil holes
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VALVE ASSEMBLY

€ 1

@ —
= 3

4

. Upper vaive collar
. Split keepers

. Inner spring

. Quter spring

. Lower valve collar
Valve stem seal
Valve guide
Gasket

Valve
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2. Install a new tappet guide gasket (Figure 63). Do
not use any type of scaler on the gasket,

3. Hold the tappets with your fingers as during
removal and install the tappel guide onto the geas-
case. Do not allow the tappets to drop into the
gearcase.

4. Install the hydraulic units and tappet guide retain-
g SCTCWS,

5. Install new lower pushrod O-rings or cork wash-
ers. See 3, Figure 53.

6. Tighten the tappet guide retaining screws securely,
7. On late 198 1-early 1982 models, reconnect the oil
line at the tappet fitting (7, Figure 53).

8. Install and adjust the pushrods as described under
Pushrods in this chapter.

Tappet (il Screen

The tappet oil screen should be cleaned at speci-
fied scrvice intervals. See Chapter Three for com-
plete information.

CAUTION
Failure to clean the rappet oil screen as
described in Chapter Three will cause
premature tappet wear.

VALVES AND VALVE
COMPONENTS

General practice among those who do their own
service is to remove the cylinder heads and take them
to a Harley-Davidson dealer or machine shop for
inspection and service. Since the cost is low relative
to the required etfort and equipment, this is the best
approach, even for experienced mechanics,

Refer to Figure 64 for this procedure.

CAUTION
All component parts of each valve as-
sembly must be kept together, Do not
mix with like components from other
valves or excessive wear may resuli.

1. Remove the cylinder head(s) as described in this
chapter.

2. Remove the exhaust valve stem pads on early
models (if so equipped). See 17, Figore 5.

3. Instali a valve spring compressor squarely over
the upper valve collar with other end of tool placed
against valve head (Figure 65).
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4, Tighten valve spring compresser until split valve
keepers separate (Figure 66). Lift out split keepers
with needlenose pliers,
5. Gradually loosen valve spring compressor and
remove from head. Lift off the upper valve collar.
CAUTION

Remove any burrs from the valve stem

grooves before removing the valve (Fig-

ure 7). Otherwise the valve guides will

be damaged.

6. Remove inner and outer springs.

7. Remove the valve stem seals, if so equipped.

8. Remove the valve. {
9. Remove the lower spring collar. '
10. Repeat Steps 2-9 and remove remaining valves.

Inspection

1. Clean valves with a wire brush and solvent.

2. Inspect the contact surface (Figure 68) of each
valve for burning. Minor roughness and pitting can
be removed by lapping the valve as described in this
chapter. Excessive unevenness of the contact surface
is an indication that the valve is not serviceable. The
contact surface of the valve may be ground on a
valve grinding machine, but it is best to replace a
burned or damaged valve with a new one.

3. Inspect the valve stems for wear and roughness.
4. Remove all carbon and varnish from the valve
guides with a stiff spiral wire brush.

NOTE
Step 5 and Step 6 require special meas-
uring equipment. If vou do not have the
reguired measuring devices, proceed to
Step 8.

Valve stem

5. Measure valve stem outside diameter where it
rides in the valve guide with a micrometer (Figure
09).

6. Measure each valve guide at top, center and bot-
tom with a small hole gauge.

7. Subtract the measurement made in Step 5 from the
measurement made in Step 6 above. The difference
is the valve guide-io-valve stem clearance. See
specifications in Table 2 or Table 4 for correct
clearance. Replace any guide or valve that is not
within jolerance.

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

9. Measure the valve spring heights with a vernier
caliper (Figure 70). All should be of length specified
in Table 2 or Table 4 with no bends or other distor-
tion. Replace defective springs.

10. Check the valve spring retainer and valve keep-
ers, If they are in good condition, they may be
reused.

11. Inspect valve seats. If worn or burned, they must
be reconditioned, This should be performed by your
dealer or local machine shop. Seats and valves in

AR

'_\\\\
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near-perfect condition can be reconditioned by lap-
ping with finc carborundum paste.

Installation

1. Coat the valve stems with oil and insert into
cylinder head.

2. Install the bottom spring collar.
3. Instail a new valve stem scal (if so equipped).

4, Install valve springs. Then install the upper valve
spring collar.

5. Push down on upper valve spring collar with the
valve spring compressor and install valve keepers.
After releasing tension from compressor, examine
valve keepers and make sure they are seated cor-
rectly.

Valve Guide Replacement

When puides are worn so that there is excessive
stem-to-guide clearance or valve tipping, they must
be replaced. Replace all, even if only one is worn.
This job should be done only by a Harley-Davidson
dealer or qualified specialist as special tools are
required.

Valve Seat Reconditioning

"This job is best left to your dealer or local machine
shop. They have the special equipment and knowl-
edge for this exacting job. You can still save consid-
erable money by removing the cylinder heads and
taking just the heads to the shop.

Valve Lapping

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

1. Smear a light coating of fine grade valve lapping
compound on seating surface of valve (Figure 71).
2. Insert the valve into the head.

3. Wet the suction cup of the lapping stick (Figure
72) and stick it onto the head of the valve. Lap the
valve to the seat by spinning tool between hands
while lifting and moving valve around seat 1/4 frn
at a time.
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4. Wipe off valve and seat frequently to check pro-
gress of lapping. Lap only encugh to achieve a
precise seating ring around valve head (Figure 73). PISTON AND CYLINDER

3. Closely examineg valve seat in cylinder head. It
should be smooth and even with a smooth, polished
scating “‘ring.”

6. Thoroughly clean the valves and cylinder head in
solvent to remove all grinding compound. Any com-
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. Piston rings (2 compression)
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pound left on the valves or the cylinder head will end
up in the engine and will canse damage.

7. After the lapping has been completed and the
valve assemblics have been reinstalled into the head
the valve seal should be tested. Check the seal of
each valve by pouring solvent into each of the intake
and exhaust ports. There should be no leakage past
the seat. If leakage occurs, combustion chamber
(Figure 74} will appear wet. If fluid teaks past any
of the scats, disassembly that valve assembly and
repeat the lapping procedure until there is no leak-

age.

CYLINDER

Refer to Figure 75, typical for this procedure.

Removal

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

2. Remove all dirt and foreign material from the
cylinder base.

3. Turn the engine over until the piston is at botlom
dead center (BDC).

4. Remove the cylinder base nuts (A, Fignre 76) and
washers.

5. Onlate 1981 to early 1982 models, disconnect the
oil hose fitting at the cylinder.

6. Loosen the cylinder (B, Figure 76) by tapping
around the perimeter with a rubber or plastic mallet.
7. Pull the cylinder straight up and remove the
remaining cylinder head bolts (C, Figure 76) and the
cylinder.

8. Stuff clean shop rags into the crankcase opening
(Figure 77) to prevent objects from falling into the
crankcase.

9. Repeat Steps 1-8 for the other cylinder.

Inspection

The following procedure requires the use of
highly specialized and expensive measuring instru-
ments. If such instruments are not readily available,
have the measurements performed by a dealer or
qualified machine shop.

1. Thoroughly clean the cylinder with solvent and
dry with compressed air.

2. Using a gasket scraper, remove all gasket residue
from the cylinder surfaces.

3. Inspect the top (Figure 78) and bottom (Figure
7% cylinder machined surfaces for nicks, scratches
or burrs. Remove minor damage with a fine-cut file.
4. Measure the cylinder bores with a cylinder gauge
(Figure 80) or inside micrometer al the points shown
in Figure 81.

5. Measure in 2 axes—in line with the piston pin and
at 90° to the pin. If the taper or out-of-round is
greater than specifications (Table 2 or Table 4), the
cylinders must be rebored (0 the next oversize and
new pistons and rings installed. Rebore both eylin-
ders even though only cne may be wom.
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- NOTE

A feeler gauge and a piston compres-
sion ring can be used 1o determine taper
if you are not equipped with a bore
gauge. To check, install the compres-
sion ring in the cylinder at the upper
limir of ring travel. Measure the ring
gap. Then push the ring down to the
tower limit of ring travel and remeasure
the ring gap. The top gap minus the
bottom gap measurement, divided by 3,
will give an approximation of the cylin-
der's taper.

6. Hold a light in one end of the cylinder and check
the cylinder wall from the opposite end. Check for
scratches and scoring; if evident, the cylinders
should be rebored.

7. Lightly oil the cylinder hore to prevent rust alter
performing Steps 1-6.

Installation

1. Figure 82 identifies the front and rear cylinders.

@

2. If the base gusket is stuck to the bottom of the
cylinder it should be removed and the cylinder sur-
face (Figure 79) cleaned thoroughty.

3. Check that the top cylinder surface (Figure 78) is
clean of all old gasket material.

4. Install a new cylinder base gasket in the crankcase.
Make sure all holes align.

5. Tum the engine over until the piston is at bottom
dead center (BDDC). Guide the pistons so they don’t
hang up on other parts.
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6. Lubricate the cylinder bores and pistons liberally
with engine oil.

7. Compress the rings with aircraft type hose clamps
of appropriate diameter (Figure 83). Tighten the
hose ¢lamps just enough to compress the rings.

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

et
e

Threaded rod

8. Carefully align the cylinder over the piston and
slide it down. Once the rings are positioned in the
cylinder, remove the hosc clamps installed in Step 7.
9. Rotate the cylinder as necessary and slide it over
the crankease studs.

10. Install the cylinder spacers (Fignre 84) (if so
equipped) and nuts. If cylinder spacers are used,
install them with the stamped side facing up. Tighten
the base nuts to specifications in Tables 5-8. On late
1981 and early 1982 models, attach the oil hoses to
the cylinder fittings. If the fittings were removed,
reconnect using a new O-ring. Make sure the fittings
are aligned correctly,

11. Install the cylinder head as described in this
chapter

PISTONS AND PISTON RINGS
Piston Removal/Installation

I. Remove the cylinder head and cylinder as de-
scribed in this chapler.

2. Stuff the crankcase with clean shop rags to prevent
objects from falling into the crankcase.

3. Lightly mark the pistons with a F (front) or R
(rear) so they will be installed into the correct cylin-
ders. Also mark the piston crown with an arrow
pointing to the front of the bike. Because the piston
pins are offset in the pistons, the pistons must not be
installed backwards.

4, Remove the piston rings as described under Pisfon
Ring Replacement in this chapter.

WARNING
Because the piston pin refaining rings
are highly compressed in the pision pin
ring groove, safety glasses must be
worn during their removal and installa-
tion,

3. Various types of piston pin circlips (Figure 85)
have been used. On some models, the circlips can be
removed with a pair of cirelip pliers. On other mod-
els, use an awl and pry the piston pin retaining rings
out of the piston. Place your thumb over the hole to
help prevent the rings from flying out during their
removal.

6. Support the piston and push out the piston pin. If
the piston is seized, the pin may be difficult to
remove. Use a homemade tool as shown in Figure

86.
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7. Inspect the piston as described in this chapter,

8. Installation is the reverse of these sieps. Note the
following.

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

10. Place the piston over the connecting rod. If you
are installing old parts, make sure the piston is
installed on the correct rod as marked during re-
moval. On 1966-early 1978 models, note that there
is a web on one piston pin boss inside the piston
(Figure 87). On these models, install both pistons so
that these webs are on the right-hand side of the
engine.

11. Insert the piston pin until it starts into the con-
necting rod bushing. Hold the rod so that the lower
end does nol (ake any shock. If the pin does not slide
easily, use the homerade tool (Figure 86) but elimi-
nate the piece of pipe. Drive the pin in until it is
centered in the piston.

NOTE
An easy way of heating the pision to
ease piston pin installation is to wrap
the piston in shop rags that have been
soaked in hot water.

12. Install wew piston pin retaining rings. Makg sure
each ring seais fully in the piston groove. Turn the
retaining ring so that its gap is away from the slot at
the bottom,

13, Install rings as described under Piston Ring
Replacement in this chapter.

Piston Inspection

1. Carefully clean the carbon from the pision crown
with a soft scraper (Figure 88). Do not remove or
damage the carbon ridge around the circumference
of the piston above the top ring.

CAUTION
Do not wire brush piston skirts.

2, Examine each ring groove for burrs, dented edges
and wide wear. Pay particular atlention to the top
compression ring groove. Because the top ring
groove is closer to the combustion chamber and thus
subjected to higher temperatures and pressures, it
tends to wear more than the lower ring grooves.

3. Using a broken piston ring, remove all carbon
from the ring grooves (Figure 89).

4. Measure piston-to-cylinder clearance as de-
scribed under Piston Clearance in this chapter.
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5. Tf damage or wear indicate piston replacement,
select a new piston as described under Piston Clear-
ance in this chapter,

Piston Clearance

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

2. Measure the inside diameter of the cylinder bore
atapoint 1/2 in. {12.7 mm) from the upper edge with
a bore gauge (Figure 80,

3. Measure the outside diameter of the piston across
the skirt (Figure 90) at right angles to the piston pin.

NOTE
Lare 1983 and later models are
equipped with barrel shape pistons and

Dot on top

they may be difficult to measure as de-
scribed in Step 3.

4. Piston clearance is the difference between the
maximum piston diameter and the minimum cylin-
der diameter. Subtract the dimension of the piston
from the cylinder dimension. If the clearance ex-
ceeds the dimension listed in Table 2 or Table 4, the
cylinder should be rebored to the next oversize and
anew piston and rings installed.

NOTE
The new pistons should be obtained be-
fore the cylinders are rebored so the
pistons can be measured individually;
slight manufacturing tolerances must
be raken into account to determine the
actual bore size.

Piston Ring Replacement

NOTE

The second piston ring’s lower inner
edge is tapered on 80 cu. in. (340 cc)
engines from case number 1479-345-
165 on and on 74 cu. in. (1200 cc)
engines from case number 179-023-001
on. See Figure 91. This type of ring has
a dor or dash marked on the side that
must face up. Both rings may have one
side stamped "TOP.”

1. Remove the old rings with a ring expander tool or
by spreading the ring ends with your thumbs and
lifting the rings up evenly (Figure 92).

2. Check end gap of each ring. To check ring, insert
the ring into the bottom of the cylinder bore and
sqquare it with the cylinder wall by tapping it with the
piston. The ring should be pushed in about 1/2 in.
{12.7 mm). Insert a feeler gauge as shown in Figure
93. Compare gap with Table 2 or Table 4. Replace
ring if gap is too large.
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NOTE
The oil control ring expander spacer is
unmeasurable. If the oil control ring
rails show wear, both rails and the
spacer should be replaced as a set.

3. Roll each ring around its piston groove as shown
in Figure 94 to check for binding. Minor binding
may be cleaned up with a fine-cut file.

NOTE
Install all rings with their markings fac-

ing up.

4. Install oil ring in oif ring groove with a ring
expander tool or by spreading the ends with your
thumbs.

3. Install the 2 compression rings carefully with a
ring expander tool or by spreading the ends with
your thumbs. Oversize compression rings are
stamped with a mamber to indicate their size. If
installing oversize compression rings, check the
number to make sure the correct rings are being
installed. The ring numbers should be the same as
the piston oversize number.
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6. Measure the piston ring side clearance as shown
in Figure 95. Compare to speeifications in Table 2
or Table 4.

7. Stagger ring gaps around piston every 1207 as
shown in Figure 96.

OIL PUMP

The oil pump is installed at the rear of the gear-
case, The purmp consists of 2 sections: a feed pump
which supplies oil under pressure to the engine
components, and a scavenger pump which returns
oil to the oil tank from the engine,

The oil pump may be removed as a unil only with
the engine removed. However, the oil pump can be
disassembled with the engine mounted in the frame.

Removal/Disassembly

Refer to Figure 97 (1966-1967) or Figure 98
(1968-on) for this procedure.

NOTE
Label all gears and Woodruff keys dur-
ing removal as they must be installed in
their original positions.

With engine in frame

1, Drain the engine oil tank as described in Chapter
Three.

CAUTION
When disconnecting the oil lines in Step
2, make sure to tag each line so that it
may be returned to its original position.

2. Disconnect the oil lines from the pump. Plug the
ends of the lines to prevent oil leakage and contami-
nation.

3. Remove the bolts securing the oil pump cover and
remove the cover. See 3, Figure 97 or 3, Figure 98.
4. Remove the circlip (5), gear (6), Woodruff key (7)
and idler gear (8).

OIL PUMP (1966-1967)

1. Qil pressure switch 11. Oll pump drive shaft 19. Check valve spring
2. Cover stud nut 12. Drive gear 20. Check valve ball
3. Qil pump cover 13. Woodruff key 21. Locknut
4. Gasket 14. Idler gear 22. Chain oiler adjusting screw
5. Cirelip 15. Bypass valve plug 22A. Chain oiler screw (1966-1967)
§. Drive gear 16. Bypass valve spring 23. Washer
7. Woodruff key 17. Bypass valve spring 24. Oil line nippie (1966-1967)
8. idler gear plunger 25, Chaln oiler pipe
9. Nuts and washers 18. Check valve spring 26. Body gasket
10. Oil pump body cover screw 27. Hdler gear shaft




124

CHAPTER FOUR

CAUTION
When performing the following steps,
make sure the drive gear shaft is not
pushed into the gearcase, as the Woo-
druff key on the end of the shaft could
fall into the gearcase.

5. Remove the oil pump body mounting nuts (%) or
bolts. Then slide the oil pump body off the drive gear
shaft.

6. Remove the drive gear (12), Woodruff key (13)
and the idler gear (14).

7. Remove the check valve spring cover screw (18),
check valve spring (19) and the check valve ball
(20),

8. Remove the bypass valve plug (15), bypass valve
spring (16} and the bypass valve spring plunger (£7).

Engine remaved

This procedure is performed on 1968 and later
model oil pumps. Refer to Figure 97 for 1966-1967
models,

1. Remove the gearcase as described in this chapter.
2. Remove the check valve ball as follows:

a. Remove the check valve spring cover screw

{Figure 99).

b. Remove the check valve spring (Figure 104).

¢. Remove the check valve ball {Figure 101).
3. Remove the bypass valve plunger as follows:

a. Remove the bypass valve plug (Figure 102).

b. Remove the bypass valve spring (Figure
103).

OIL PUMP (1968-1984)

1. Oil pressure switch
2, Cover stud nut 12. Drive gear 20. Check valve ball
3. Oil pump cover 13. Woodruif key 21. Locknut
4, Gasket 14. Idler gear 22. Chain oiler adjusting
5. Circlip 15. Bypass valve plug screw
6. Drive gear 16. Bypass valve spring 23. Washer
7. Woodruff key 17. Bypass valve spring 24. Elbow
B. Idler gear plunger 25. Chain oiler pipe
9. Nuts and washers 18. Check valve spring 26. Body gasket
10. il pump body cover Screw 27. ldier gear shaft
11. Oil pump drive shaft 18. Check valve spring 28. Qilline nippie
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¢. Remove the bypass valve plunger (Figure  3.Removce the oil pump drive gear snap ring (Figure

104). 106).
6. Pull the oil pump partway out. Then take the oil
pump drive gear (Figure 107) and its Woodruff key
4. Remove the 4 nuts or bolis and remove the oil  off the end of the oil pump drive shaft.
pump cover {Figure 105). 7. Remove the oil pump body with the drive shaft as
shown in Figure 108,
8. If necessary, disassemble the oil pump as follows:

a. Remove the oil pump cover.

b. Referring to Figure 98, remove the circlip (5),
gear (6), Woodruff key (7) and gear {8). See
Figure 109,

¢. Remove the idler gear (Figure 110},

d. Remove the drive gear (Figure 111),

¢. Remove the Woodruff key (Figure 112) from
the drive shaft.

f. Remove the drive shaft (Figore 113).

F
i,
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Inspection

L. Clean all parts thoroughly in solvent.

2. Check the check valve ball and spring (Figure
114) for wear or damage. Replace the check valve
spring cover screw O-ring if damaged. Replace parts
as necessary.

3. Check the bypass valve spring plunger and spring
{Figure 115) for wear and damage.

4, Check the drive shaft (A, Figure 116) for cracks,
scoring or wear, Also check the drive shaflt keyways
(B, Figure 116) lor cracking. Replace the drive shaft
il necessary.

5. Check the oil pump gears (Figure 117) and the
drive gear (Figure 118) for cracks, scoring or exces-
sive wear.

6. Replace the oil seal (A, Figure 119) if it appears
worn or damaged. The seal lip must face toward the
feed gears.

7. Check the oil pump idler gear shaft (B, Figure
119). If it is loose, replace the oil pump body as
slippage will allow metal in the oil pump. A new
shaft can be pressed in, but in most cases, the oil pin
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has enlarged and distorted the shaft bore in the CAUTION
housing. Never use “homemade” gaskets to
8. Check the oil pump body machined surface (Fig- check and reassemble the ol purmp.
ure 120) for nicks or gouging. F actory gas{kets are made to a specified
thickness with holes placed accurately
9. Assemble the pump and pump idler gears. Lay a to pass oil through the oil pump. Gas-
straightedge across the gears and measure the height kets of the incorrect thickness can cause
of the gear in relation to the gasket surface. The gear loss of oil pressure and severe engine
faces should extend above the pump body 0.003- damage.

0.004 in. (0.07-0.10 mm). Perform this check for
both the feed and scavenger gears. If this clearance
is incorrect, the oil pump must be replaced.

2. Coat all parts with fresh engine oil prior to instal-
lation.
3. Install new snap rings.

Assembly/Installation NOTE
The bolts used to secure the oil pump

use a 1/4-24 in. thread {Figure 121). if
the bolts are stripped or if the threads
in the gearcase are stripped, make sure
to use the correct size bolts or tap for
replacement or repair. The 1/4-24
thread is a non-standard size.

1. Assembly is the reverse of disassembly. Note the
following,

CAUTION
Do not overtighten the bolts in Step 4 as
this eliminates the pump gear side
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clearance which could cause the pump
to seize, resulting in engine seiziire.
Note that the torque setting is in.-1b., not
ft-ib.

4. Tighten the oil pump body and oil pump cover
nuts or bolts to 45-50 in.lb. (5.2-5.7 Nam).

5. Refill the engine oil tank as described in Chapicr
Three.

6. Connect the o0il lines to the oil pump using ncew
clamps.

GEARCASE COVER AND
TIMING GEARS

Removal/Disassembly (1966-1969)

Refer to Figure 122 for this procedure.
1. Remove the pushrods, tappet guide and tappets as
described in this chapter,
2. Remove the oil screen cap (1, Figure 122) and
gasket from the top of the gearcase. Then remove the
spring.
3. Rotate the oil screen (4) until the notch in screen
aligns with the housing key. Then remove the screen
(4) and seals {1966).
4. Remove the cover screws {6).
5. Remove the gencrator as described in Chapter
Seven.
6. Remove the circuit breaker as described in Chap-
ter Seven.
7. Remove the cover (8) and gasket. If necessary, tap
the cover with a plastic-tipped hammer 1o loosen it.

NOTE
When removing the idler gear spacer
(10} and the circuit breaker gear spacer
(11) in Step Q. make sure to mark each
spacer so it can be returned to its origl-

nal position. The spacers may appear to
be the same, but one may be thicker than
the other.

8. Remove the idler gear (10) and the circuit breaker
gear (11) spacers.

9. Remove the breather valve spacing washer {12)
from the breather valve and gear.

10. Remove the cam gear (13), cam gear spacing
washer (14} and the cam gear thrust washer (15).

11. Remove the breather valve and gear (16).

@
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12. Remove the idler gear (18) and the circuit
breaker gear (17),

13. Remove the pinion gear shaft nut (19). This nut
has a left-hand thread.

14. Remove the pinion gear (20) with a puller (Fig-
ure 123).

NOTE
Harley-Davidson makes a special pin-
ion gear puller (HD 96830-51).

5. Remove the pinion gear key (21).

16. Remove the pinion gear spring (22), gear shaft
pinion spacer (23, oil pump pinion shaft gear (24)
and key (25).

17. Remove the breather screen (26) and breather
separator {27) from the gearcase.

18. Remove the oiler drive gear shaft spring ring
(28).

19. Remove the ciler drive gear (29) and key (30).

Inspection

L. Clean all parts in solvent. If necessary, clean the
gearcase with solvent, making sure not to allow
solvent to enter the engine cases.

2. Clean the oil screen (4) of all debris. Small parti-
cles or fibers may partially or totally plug it, vet it
may appear clean. Replace the screen if there is any
doubt about its condition.

3. Clean the breather screen (26) of all debris. Re-
place the screen if necessary.

4, Measure clearance between camshaft bushing
(37) and cover pinion gear bushing (38). Have a
Harley-Davidson dealer replace bushings if clear-
ance exceeds 0.0025 in. (0.063 mm). Bushings must
be reamed after installation,

5. Replace roller bearings if clearance between bear-
ings and shaft exceeds 0.004 in. (0.10 mn).

Assembly

1. Assembly is the reverse of disassembly. Note the
following.
2. Adjust the breather gear end play as follows:

a. Assemble the breather valve and gear (16}
with a new gearcase cover gasket (9). Install
the gear in the gearcase.

b. Install the breather valve spacer washer (Fig-
ure 124).
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c. Place a straightedge across the gearcase, Then
measure clearance between the spacer washer
and straightedge, using a feeler gauge.

d. Subtract 0.006 in. (0.15 mm) from the clear-
ance obtained in “¢.” This distance is the
amount that the new gasket will compress.

e. The correct end play should be between (0.001-
0.005 in. (0.02-0.13 mm). Spacer washers are
available in thicknesses of 0.110,0.115, 0.120
and 0.125 in. (2.79, 2.92, 3.05 and 3.17 mm).

If the end play exceeds 0.005 in. (0.13 mm)
install a thicker spacer washer.
3. Check and adjust cam gear end play as follows:

a. Install the cam gear (13) with its spacer washer
(14) and thrust washer (15).

b. Install the gearcase cover and screws, Tighten
the screws in a criss-cross pattern to compress
the gasket evenly.

¢. Measure camshaft end play through the tappet
guide hole, using a feeler gauge. End play
should be 0.001-0.005 in. (0.02-0.13 mm).

d. If the end play exceeds 0.005 in. (0.13 mm),
install a thicker spacer washer, Spacer washers
are available in 0.005 in. (0.13 mm) incre-
ments from 0.050 to 0.095 in. (1.27-2.41 mm),

4. Remove the gearcase cover insialled in Step 3.
5. After determining proper end play measurements,
the breather, cam, pinion and circuit breaker gear
timing marks must be aligned as shown in Figure
124.

6. After assembling and timing gears, turn the gear
cluster by hand. The gears should rotate freely with-
out any binding or tight spots. If the cluster is tight,
make sure the gear spacer (10} and the circuit
breaker gear spacer (11) are not switched.

7. During final assembly, install the gasker using a
non-hardening gasket sealer.

GEAR TIMING MARK ALIGNMENT |
(1966-1969)

. Pinion gear
. Cam gear
. Breather gear
. Clreult breaker gear
. ldler gear (not marked)
. Generator drive gear (not marked)
. Oil pump drive gear (not
marked}; secured on end
of pump drive shaft with
key and spring ring
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8. Pour approximately 1/4 pint(0.12 L, 0.10imp. gt.
of engine oil through the tappet guide hole to provide
initial gear train lubrication.

Remaoval (1970-0n)

Refer to Figure 125 for this procedure.

1. Remove the pushrods, valve tappets and guides as
described in this chapter.

2. Remove the tappet oil screen cap (3, Figure 128)
and O-ring. Then remove the spring and screen (6).
3. Remove the circuit breaker or electronic ignition
timer and sensor plate as described in Chapter
Seven.

4, Place an oil drain pan undemeath the gearcase
cover.

NOTE
The gearcase cover screws are different
lengths. Mark each screw during re-
moval. '

5. Remove the gearcase cover screws and remove
the gearcase cover (Figare 126). Discard the gasket.

CAUTION
The gearcase cover is located by snig
dowel pins and must be worked aff care-
Sully. Do not pry the gearcase cover with

@
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g GEARCASE ASSEMBLY
g““"‘ 5 (1970-1984)
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413 14 151617 18 1
mn? 26
19 20 2 27
1. Plug 13. Qil pump pinion shaft gear 25. Screw (1in.)
2. Plug 14. Pinion gear spacer 26. Clip
3. Qi screen cap 15. Pinion gear 27. Screw (1 1/4in.)
4, O-ting 16. Woodruff key 28. Rator bolt
5. Spring 17. Pinion shaft nut 29. Oil pump shaft
6. Oil screen 18. Pinion shaft bushing 30. Woodruff key
7. Camshaft needle bearing 19. Gasket 31. Ol pump drive gear
8. Cam gear thrust washer 20. Gearcase cover 32. Oil pump drive lock ring
9. Cam gear spacer 21. Screw {13/4in.) 33. Breather gear
10. Cam gear 22. Screw {11/4in.) 34. Breather gear spacer
11. Camshaft bushing 23. Camshatft cil seal 35. Dowel
12. Woodruff key 24. Rotor 36. Gearcase
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any metal tool. If necessary, tap ihe
cover lightly with a soft-faced hammer
at the point where the cover projects
heyond the crankcase.

6. Remove the cam gear (Figure 127).

7. Remove the cam gear spacer and cam gear thrust
washer (Figure 128).

8. Remove the breather gear washer (Figure 129)
and the breather gear (Figure 130).

NOTE
The pinion gear shaft nur has lefi-hand
threads.

9. Remove the pinion gear shaft nut (Figure 131)
using the socket (HD-94555-35A), if necessary.
Then remove the pinion gear (Figure 132} using the
pinion gear puller (HD-96830-31A.).

10. Remove the following parts in order:
. Woodruff key (Figure 133).
. Gear shaft pinion spacer (Figure 134).
. Oil pump pinion shaft gear (Figure 135).
d. Woodruff key (Figure 136).
11. It required, remove the o1l pump drive gear and
the oil pump as described in this chapter.

[

o]

Inspection

1. Thoroughly clean gearcase compartment, cover
and components with solveni. Blow out all oil pas-
sages with compressed air. Make sure that all traces
of gasket compound are removed from the gasket
mating surfaces.

2. Check the oil screen (6, Figure 125) to make sure
it is not blocked or damaged. Test the screen by
holding it upside down and fiHing it with engine oil.
Waich the screen to see that the oil flows evenly
through the screen. H not, replace the screen.

3. Check the pinion gear and cam gear bushings in
the gearcase cover for grooving, pitting or other
wear. If the bushings appear visibly worn, have them
replaced by a Harley-Davidson dealer. Il the bush-
ings appear okay, perform Step 4.

4. Insert the pinion and cam gears in their respective
bushings, Then check the running clearance with a
dial indicator. Refer to Table 2 or Table 4 for the
correct clearances, If the clearance is excessive, have
the bushings replaced by a Harley-Davidson dealer.
5. Measure the camshaft (A, Figure 137) small ends
at the bearing surface and near the camshaft lobes
with a micrometer. Compare 10 the specifications in
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Table 2 or Table 4. If the camshaft is wom more than
.003 in. (0.08 mm), replace the camshaft and its
needle bearing. Have the needle bearing replaced by
a Harley-Davidson dealer.

6, Measurc the camshaft lobes (B, Figure 137) with
a micrometer. Compare to the specifications in Ta-
ble 2 or Table 4. [ the camshaft lobes are worn more
than 0.006 in. (0.15 mm), replace the camshaft.

7. Check the cam gear oil seal (Figure 138) in the
gearcase cover. If wom, carefuily pry it out of the
case. Install a new seal by driving it into the gearcase
cover using a suitable size drift or sockel placed on
the outer edge of the seal.

8. Inspect the breather gear (Figure 139) teeth for
damage. Also check the screen for debris or damage
and clean with solvent if necessary. Replace the
breather gear if nccessary.

9. Check all gears for signs of wear or damage:
replace if necessary. if the cam gears appcar okay,
cheek the gear mesh as follows:

a. Assemble the cam gear (10, Figure 125) and
pinion gears (13 and 15, Figure 125) in the
gearcase. Do not install the cam gear spacer
washer (9, Figure 125).

o

Install the gearcase cover (Figure 126). Install
a minimum of 3 gearcase cover screws.
Tighten the screws sceurely.

¢. Check the gear mesh through the tappei guide
hole (Figure 140) by hand. Mesh is correct
when there is no play between the gears and
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the cam gear can be moved back and forth with
slight drag.

d. If the gear mesh is incorrect, replace the cam
and pinion gears.

Assembly

1. Assembly is the reverse of disassembly. Note the
following.

2. Before final assembly of gearcase components,
check the breather gear end play as follows:

Install the breather gear (Figure 130) and a
new cover gasket to the gearcase.

Install the spacer (Figure 129) on the breather
gear.

Lay a straightedge across the gearcase at the
breather gear spacer. Then using a feeler
gauge, measure the clearance between the
straightedge and the spacer. See Figure 141.

Subtract 0.006 m. (0.15 mm) from the clear-
ance delermined in sub-step “c.” This is the
amount the gearcase gaskel will compress.
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c. An end play clearance of 0.001-0.016 in.
(0.03-0.41 mm) is correct. If the clearance
cxceeds this amount, install a thicker spacer
(Figure 142). Spacers are available in thick-
nesses of 0,110, 0115, 0,120 gnd 0.125 in.
(2.80, 2,92, 3.05 and 3.17 mm).

3. Before final assembly of gearcase components,
check the cam gear end play as follows:

a. Install the can gear thrust washer, spacer (Fig-

ure 128) and the cam gear (Figure 127).

b. Instull the gearcase cover (Figure 126). Install
a minimum of 4 gearcase cover sScrews,
Tighten the screws securely.
Measure the camshaft end play between the
gear shaft and the thrust washer with a feeler
gauge inseried through the gearcase tappet
hole (Figure 143).
An end play clearance of 0.001-0.016 in.
(0.03-0.41 mm) is correct. If the clearance
exceeds this amount, install 4 suitable size
spacer {Figure 144} to bring the clearance
within specifications. Spacers are available in
0.005 in. (0.13 mm) increments rom 0.050 to
0.095 in. (1.27-2.41 mm).

Q

&

4. Slide the cam gear spacer and thrust washer onto
the end of the cam gear.

5. Install the oil pump pinion shaft gear Woodruff
key (Figure 136).

f. 8lide the oil pump pinion shaft gear (Figure 135)
onto the shaft, making sure to align the keyway in
the gear with the Woodruff key.

7. Install the pinion gear spacer (Figure 134) onto
the end of the pinion gear.

8. Insiall the oil pump drive gear Woodrufl key. Then
install the oil pump drive gear and secure it with a
new circlip.
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9. Install the breather gear washer onto the end of the
breather gear (Figure 129).

10, Install the cam, breather and pinion gears so that
the timing marks on the gears align as shown in
Figure 145.

NOTE
The pinion shaft has left-hand threads.

11. Install the pinion shaft nut and tighten it to 35-45
ft.-lb. (48.3-62.1 Nem). Use the pinion shaft nut
socket (HD-94555-55A) to tighten the pinion shaft
nut.

12. After tightening the pinion shaft nut, check that
the pinion shaft spacer has noticeable end play. If
not, remove the pinion shaft nut and the pinion shaft -

Dia! indicator
Screwdriver

gear and reinstall, Make sure the timing marks in
Step 10 are correct.

13. Turn the gear train to make sure all gears rolate
freely. Any binding should be corrected before com-
pleting engine reassembly.

NOTE
On late 1977-1984 models, the pinion
and cam gears are color coded to maich
the gear pitch. If the pinion or cam gear
requires replacement, replace it with a
gear having the same pitch color code.

14. Coat a new gearcase gasket with a non-hardening
gasket sealer and install it.

15, Install the gearcase and screws. Tighten the
screws Lo 80-110 in.-Ib. (9.2-12.6 N.m).

16. Pour approximately 1/4 pint {0.12 1, 0,10 imp.
gt.} of engine oil through the tappet guide hole to
provide initial gear train lubrication.

CRANKCASE

Crankcases must be disassembled to service the
crankshaft, connecting rod bearings, pinion shaft
bearings and sprocket shaft bearings. This section
describes basic checks and procedures that can be
performed in the home shop. Bearing and crankshaft
service should be referred to a Harley-Davidson
shop equipped to handle such repairs.

Crankshaft Erd Play Check

It is recommended that crankshaft end play be
measured before completely disassembling the
crankcase. Crankshaft end play is a measure of
sprocket shaft bearing wear.

NOTE
Do not remove the engine sprocket or
compensating sprocket when perform-
ing Step 1. These parts must be installed
to preload the bearing races.

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

2. Position the crankcase so that the sprocket shaft
is vertical (Figure 146).

3. Anach a dial indicator so that the probe touches
against the end of the crankshait {(Figure 146).

4. Using a large screwdriver, pry the flywheel up-
ward and nole the end play registering on the dial




138

CHAPTER FOUR

indicator. If end play exceeds limil in Table 2 or
‘Table 4, the inner bearing spacer {4, Figure 147 or
4, Figure 148) must be replaced as follows:

a. 1966-1968: On these models, onlty 1 factory
spacer is available. To correct end play, shims
may be used. The factory spacer thickness is
(0.003 in. {0.08 mm).

b. 1969-on: On these models, adjust end play by
selecting a different spacer from the chart in
"Table 8.

Disassembly

Refer to Figure 147 (1966-1968) or Figure 148
(1969-1984) for this procedure.
1. Remove the engine from the frame as described
in this chapter.
2. Disassemble and remove the gearcase assembly
as described in this chapter.

3, Check the flywheel end play as described in this
chapter.

NOTE

When removing the crankcase holts and
studs in Step 4, note that the top center
stud (4, Figure 149) and the right bot-
tom studs (5, Figure 149) are matched
and fitted 1o the crankcase holes for
correct crankcase alignment. During
their removal, mark them so they can be
reinstalled in their original positions.

4, See Figure 149. Remove the crankcase bolts and
studs,

5. Lay the crankcase assembly on wood blocks so
that right-hand side faces up.

6. Tap the crankcase with a plastic mallet and remove
the right-hand crankcase half.

CRANKCASE ASSEMBLY
{1966-1968)

12 3 4

. Sprocket shait spacer
Sprocket shaft bearing nut
. Sprocket bearing half
Bearing inner spacer

. Bearing outer race

. Bearing cuter spacer

. Bearing outer race

. Left crankcase half

. Outer race snap ring

10. Sprocket bearing half

11. Flywheels

12. Connecting rods

13. Bearing washer

14. Bearings and retainer

15. Bearing washer

16. Spiral lock ring

17. Pinion shaft bearing race
18. Lock screw

19. Right crankcase half

OWNO G AW -
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CRANKCASE BOLTS

. Stud bolt {(3/8 » 3-1/4 in.)
Stud bolt {516 x 5 in.) (2
Stud (516 x 6 in.)

Stud (516 x 5-7/16 in )

Stud (11/32 x 5-13/16 in.)

O pw

7. Remove the pinion shalt spiral lock ring (Figure
150).

8. Grasp the 2 bearing washers and remove the
washers, bearings and retainers as an assembly (Fig-

. Sprocket shaft bearing seal
. Sprocket shaft spacer

. Sprocket bearing half
Bearing inner spacer

. Bearing outer race

. Quter race shap ring

. Bearing outer race

. Left crankcase half

. Sprocket bearing haif

RN T I TR R

CRANKCASE ASSEMBLY {1969-1984)

10. Flywheels

11. Connecting rods

12. Bearing washer

13. Bearings and retainer
14. Bearing washer

15. Spiral lock ring

16. Righi crankcase haif
17. Pinlon shft bearing race
18. Lock screw
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ure 151), Store the comptlete assembly in a plastic f. Align the crankcasc halves and install the
bag. right-hand crankcase half.

g. Referring to Figore 149, tap the No. 4 and No.
5 bolts into the crankcase. These bolis are used
for alignment and must be installed first.

NOTE

Further disassembly of the crank-
caselflywheel assembly is not recom-
mended. A kydrawlic press is required
to separate the crankshaft from the left-
hand crankcase half. Furthermore, ad-
ditional equipment is required 1o install
and line ream new bearings properly.

9. Check connecting rod side play with a feeler
gauge as shown in Figure 152, If the side play is not
within the specifications in Table 2 or Table 4, refer
service to a Harley-Davidson dealer.

10. Refer crankcase 1 a Harley-Davidson dealer for
inspection and repair.

11, Installation is the reverse of these steps. Note the
following:

4, Il the crankshafl was removed, have it pressed
into the left-hand crankcase half by a Hartey-
Davidson dealer.

b. Make sure rods are aligned as shown in Figure
153 hefore assembling the right-hand crank-
case.

c. Referring to Figure 147 or Figure 148, install
the bearing washer, bearings and retainer and
the second bearing washer. See Figure 151.

d. Install a new spiral lock ring (Figure 150) in
the pinion shaft groove.

I

Coat the crankcase mating surfaces with Har-
ley-Davidson Crankcase Sealant or RTV sili-
cone sealant.
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h, Install the remaming studs and bolts (Figure
149).

i. Install the stud nuts and tighten in a criss-cross
pattern until all are snug. Then tighlen the
bolts to 15-19 ft.-Ib. (20.7-26.2 Nem) and
tighten the nuts to 15-19 fi-lb, (20.7-262
Nem).

j. On 1966-1968 models, tighten the sprocket
shaft bearing nut (2, Figure 147), Then install
the sprocket shaft spacer (1, Figure 147).

k. On 1969-1984 models, install the sprocket
shalt spacer (2, Figure 148), Then install a
new sprocket shaft bearing sea! (Figure 154).

ENGINE BREAK-IN

Following cylinder servicing (new pistons, new
rings, ctc.) and major lower end work, the engine
should be broken in just as though it were new. The
performance and service life of the engine depends
greatly on a careful and sensible break-in.

For the first 300 miles (800 km), no more than
one-third throttle should be used and the speed
should be varjed as much as possible within the
one-third throtile limit, Prolonged, steady running at

one speed, 1o matter how moderate, is to be avoided
as 1s hard acceleration,

Following the 300-mile (800 km) service, increas-
ingly more throttle can be used but full throtle
should not be used until the motoreyele has covered
at least 1,000 miles (1,600 km) and then it should be
limited to short bursts until 1,500 miles (2,400 km)
have been logged.

During engine break-in, oil consumption will be
higher than normal. It is important to frequently |
check and correct the oil level in the tank, making |
sure fo maintain a [ in. (25.4 mm) air gap in the top
of the tank.

500 Mile (880 km) Service

It is essential that the oil tank be drained, flushed
and retilled and the oil filter serviced after the first
500 mile (800 km) break-in period. In addition, it is
a good idea Lo repeat this service at the completion
of break-in (about 1,500 miles [2,400km]) to cnsure
ihat all of the particles produced during break-in arc
removed from the lubrication system, The small
added expense may be considered a smart invesi-
ment that wiil pay ol in increased engine lifc.

Table 1 GENERAL ENGIME SPECIFICATIONS (1966-EARLY 1978}

Speciflcation

Type
Number of cylinders
Bore and sircke

Air cooled, 4-stroke, 45° V-twiti
2

1200 cc 3.438 x 3.968 in. {87.32 x 100.79 mim}
Displacement
1200 cc 73.66 cu. in. (1200 cc)
Compression ratio
FLH 8:1
FL 7.25:1
Lubrication Force-feed oiling system
Table 2 ENGINE SPECIFICATIONS (1986-EARLY 1978}
Specification
in. mm,
Valves
Fit in guide
Exhaust
1966-1969 0.004-0.006 0.10-0.15
1970-early 1978 0.0035-0.0055 0.089-0.140

(continued)
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Table 2 ENGINE SPECIFICATIONS {1966-EARLY 1978) (continued)
Specification
in. mm
intake
1966-1969 0.002-0.004 0.05-0.10
1970-early 1978 0.0018-0.0038 £.046-0.096
Valve spring free length
Quter
1966-1969
FL 113/16 46.04
FLH 131/32 49,99
1970-early 1978 131/32 49.99
Inner
1966-1969
FL 115/32 37.28
FLH 1 25/64 35.31
1970-early 1978 1 23/64 34.52
Rocker arm
it in bushing-bearing
clearance 0.0005-0.002 0.013-0.051
End clearance 0.004-0.025 0.10-0.63
Piston
Clearance 0.001-0,002 0.03-0.05
Pliston pin fit Light hand press @ 70°
Piston rings
End gap 0.010-0.020 0.25-0.51
Side cleagrance
Compression 0.004-0.005 0.10-0.13
Qil control ring 0.003-0.005 0.08-0.13
Connecting rod
Piston pin fit 0.0008-0.0012 0.020-0.030
Side piay
1966-1969 0.006-0.010 0.15-0.25
1870-early 1978 0.005-0.025 0.13-0.63
Crankpin fit
1866-1969 0.0006-0.001 0.02-0.03
1970-early 1978 0.001-0.0015 0.03-0.04
Tappets
Crankcase guide fit
1966-1969 0.002 0.05
1870-early 1978 0.0025 0.063
Fit in guide
1966-1969 0.001-0.002 0.03-0.05
1970-early 1978 0.001-0.003 0.03-0.08
Roller fit 0.0005-0.001 0.013-0.03
Rofler end clearance 0.008-0.010 0.20-0.25
Gearcase
Timer gear end play 0.003-0.007 0.08-0.18
Idler gear end play 0.003-0.020 0.08-0.51
Breather gear end play 0.001-0.005 0.03-0.13
Cam gear shaft
Fit in bushing
1966-1969 0.001-0.0015 0.03-0.04
1970-early 1978 0.0008-0.0018 0.020-0.046
Fit in bearing 0.0005-0.003 0.013-0.08
Cam gear end play 0.001-0.005 0.03-0.13
Oil pump drive shafi crankcase
bushing clearance 0.0008-0.0012 0.020-0.030
Cireult breaker and idler
gear play on shafts 0.001-0.0015 0.03-0.04

{continued)
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Table 2 ENGINE SPECIFICATIONS {1966-EARLY 1978} {(coniinued)

Specification

in. mm
Flywheels
Runout (at rim) 0.003 0.08
Runout {at mainshaft) 0.001 0.03
Sprocket shaft bearing
Cut fit in crankcase
1966-1969 0.0015-0.0035 0.04-0.09
1970-early 1978 0.0012-0.0032 0.030-0.081
Cone fit on shaft 0.0002-0.0015 0.065-0.038
End play
1966-1969 0.0005-0.006 0.013-0.152
1970-carly 1978 0.001-0.006 0.03-0.15
Pinion shaft bearings
Roller bearing fit 0.0004-0.0008 0.010-0.020
Cover bushing fit 0.0005-0.0012 0.013-0.030
Table 3 GENERAL ENGINE SPECIFICATIONS (LATE 1978-1984)
Specification
Type Air cocled, 4-stroke, 45°, V-twin.
Number of cylinders 2
Bore and stroke
1200 cc 3.438 < 3.968 in. {87.32 x 100.79 mm)
1340 cc 3.498 > 4.250 in. {88.85 » 107.95 mm)
Displacement
1200 ce 73.66 cu. in. (1200 cc)
1340 cc 81.6 cu. in_ (1340 ¢¢)
Compression ratio
1200 cc g:1
1340 cc
Late 1978-1980 81
1881-1984 7.4:1
Lubrication Force-feed ciling system

Table 4 ENGINE SPECIFICATIONS (LATE 1978-1984)

Specification Wear limit
in. mm in. mm
Cylinder head
Valve guide fit 0.004-0.002 0.10-0.05 _ —_
Valve seat in head 0.006-0.004 0.15-0.10 —_ s
Valves
Fit in guide
Exhaust
Late 1978-early 1981
without seals 0.0035-0.0055 0.089-0.140 0.0075 0.190
Late 1881-on with seals 0.0014-0.0031 0.035-0.079 0.004 0.102
intake
Late 1978-1979 0.0018-0.0038 0.046-0.096 0.0038 0.096
1980-early 1981
without sezals 0.0021-0.0040 0.053-0.102 0.0060 0.152
Late 1981-on with seals 0.0009-0.0026 0.023-0.066 0.0035 0.089
Seat width 0.050-0.090 1.27-2.29 e —

(continued)
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Table 4 ENGINE SPECIFICATIONS (LATE 1978-1984} {(continued)

Specification Wear limit
in. mm in. mm
Valve spring free length
Quter
Late 1978-early 1982 1.900-1.960 48.3-49.78 — —
Late 1982-cn 1.720-1.780 43.69-45.21 — —
Inngr
Late 1878-early 1982 1 23/64 34.52 - —
Late 1982-on 1.50-1.56 38.1-38.6 —_ —
Seat width 0.050-0.090 1.27-2.29 — —_
Valve stemn extension from
cylinder head boss 1.600-1.645 40.64-41.78 — —
Racker arm
Fit in bushing 0.0005-0.002 0.013-0.051 0.0035 0.089
End clearance 0.004-0.025 0.10-0.63 0.025 0.63
Piston
Clearance 0.0020-0.0025 0.051-0.063 0.005 0.13
Piston pin fit
Late 1978-early 1983 0.0008-0.001 0.020-0.025 — —
Late 1983-cn 0.00015-0.00065 0.0038-0.0165 — —
Piston rings
End gap
Compression rings
Late 1976-early 1983 0.010-0.020 0.25-0.51 0.031 0.78
Late 1983-on 0.008-0.015 0.20-0.38 0.015 0.38
Qil cantral ring 0.010-0.045 0.25-1.14 0.045 1.14
Side clearance
Compression 0.004-0.005 0.10-0.13 0.006 015
Oll control ring 0.003-0.005 0.08-0.13 0.006 015
Connecting rod
Piston pin fit
Late 1978-early 1983 — e 0.0008-0.0010 0.020-0.025
Late 1983-on — - 0.00015-0.00065 0.0038-0.0165
Side play 0.005-0.025 0.13-0.63 0.030 0.76
Crankpin fit 0.001-0.0015 0.03-0.04 0.0017 0.04
Tappets
Crankcase guide fit 0.0025 0.063 0.0025 0.063
Fit in guide 0.00%-0,002 0.03-0.05 0.003 0.08
Holler fit 0.0005-0.001 0.013-0.030 0.0012 0.030
Haller end clearance 0.008-0.010 0.20-0.25 0.015 0.38
Gearcase
Breather end play 0.001-0.016 0.03-0.41 0.016 0.41
Cam gear shaft
Fit in bushing 0.0008-0.0018 0.020-0.048 0.003 0.08
Fit in bearing 0.0005-0.003 0.01-0.08 0.003 0.08
Cam gear end play 0.001 0.03 0.016 0.4
Oil pump drive shaft
crankcase bushing 0.0008 0.020 0.0025 0.063
Flywheels
Runcut (at rim) 0.000-0.006 0.00-0.15 0.006 0.15
Runout (at flywheel) 0.000-0.002 0.00-0.05 0.002 0.05
Sprocket shaft bearing
Cup it In crankcase 0.0032-0.0012 0.081-0.030 —_ —
Cone fit an shafi 0.0015-0.0002 0.038-0.005 — —
Pinian shaft bearings
Roller bearlng fit 0.0004-0.0008 0.010-0.020 0.0008 0.020
Cover bushing fit 0.0005-0.0012 0.013-0.030 0.0025 0.063
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Table 5 TIGHTENING TORQUES (1966-1969)

Hem ft.-1b. N-m
Rocker arm cover 15 20.7
Cylinder head 685 89.7
Qil pump 50 in.-lb. 5.7
Flywheel assembly

Gear shaft nut 100 138

Sprocket shaft nut 100 138

Crank pin nut 175 2415

Table 6 TIGHTENING TORGQUES {1970-EARLY 1978)

Iltem ft.-lb. N.m
Rocker arm cover 15 20.7
Cylinder head 65 89.7
Qil pump 45-50 in.-ih. 5.2-5.7
Cylinders 32-36 44.2-49.7
Flywheel assembly

Gear shaft nut 170 234.6
Flywheel assembly (continued)

Sprocket shaft nut

1970-1971 170 234.8
1972-carly 1978 400 552

Crank pin nut 175 241.5
Engine mounting bolts 35-40 48.3-55.2
Chain housing to transmission studs 30-35 41.4-48.3
Chain case to engine mount bolis 18-22 24.8-30.4
Upper engine mounting bracket 35-40 48.3-55.2
Tappet gulde screws 10 13.8
Crankshaft lock plates 20-24 in.-lb. 2327
Crankcase

Stud nuts 12-15 16.6-20.7

Bolts 22-26 29.9-35.9

Table 7 TIGHTENING TORQUES (LATE 1978-1984)

(continued)

Item fi.-lb. N-m
Sprocket shaft nut

1980-early 1981 300-400 414-552

Late 19861-on 250-320 400.2-441.6
Crank pin nut

1980-early 1981 150-250 207-345

Late 1981-on 180-210 245.4-259.8
Pinion shaft nut

1980-early 1981 120-160 165.6-220.8

Late 1981-0n 140-170 193.2-234.6
Pinion gear nut 35-45 48.3-62.1
il pump cover nut or bolt

With piastic gasket 45-50 In.-1b. 5.2-5.7

With biack paper gasket 90-120 in.-b. 10.3-13.8

With white paper gasket 50-60 in.-1b. 5.7-6.9
Tappei gulde balts £5-105 in.-b. 7.5-1241
Rocker cover nuts 12-15 16.6-20.7
Cylinder head bolis 55-75 75.9-103.5
Cylinder base nuts 32-40 44,2-85.2
Crankecase stud nut 12-15 16.6-20.7
Crankcase bolt 22-26 30.4-35.9
Tappet adjusting locknut 6-11 8.3-15.2
Gear case cover SCrews 90-120 124.2-165.6
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Table 7 TIGHTENING TORQUES (LATE 1978-1984) (continued)

Item ft.-1b. Nem
Rocker arm shaft screw

Late 1978-1981 8-12 11-16.6
Rocker arm shaft locknut 12-18 16.6-24.8
Timer screws

Inner caver 15-30 in.-th. 1.7-3.4

Sensor plate 15-30 in.-lb. 1.7-3.4
Trigger rotor screw 43-48 in.-Ib. 4.9-55
Tappet screen plug 90-160 in.-lb. 10.3-18.4
Spark plug 18-28 24.8-38.6
Upper englne mounting bracket nut 35-40 48.3-55.2

Table 8 INNER BEARING SPACER SiZE

Part No. Spacer size (in.}*
9120 0.0925-0.0915
9121 0.0945-0.0935
9122 0.0965-0.0955
9123 0.0985-0.0975
9124 0.1005-0.0995
9125 0.1025-0.1015
9126 0.1045-0.1035
¢27 0.1065-0.1055
9128 0.1085-0.1075
8129 0.1101-0.1095
9130 0.1125-0.1115
9131 0.1145-0.1135
8132 0.1165-0.1155
8133 0.1185-0.1175
9134 0.1205-0.1195

* Multiply specification by 25.4 to find millimeter {mm) equivalent.
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CLUTCH, PRIMARY DRIVE,
TRANSMISSION AND KICKSTARTER

This chapter describes service procedures for the
clutch, primary drive, fransmission and kickstarter,

Clutch, primary drive and transmission specifica-
tions are listed in Tables 1-6 at the end of the chapter.

CLUTCH

All ctutches covered in this manual are of multiple
disc construction with alternate plates splined to the
clutch hub and clhich shell. When the clutch is
engaged, springs force all plates together, causing
them to trn as a unit, thereby transmitting engine
power to the transmission and rear wheel.

Refer to Figure 1 (1966-1969) or Figure 2 (1970-
1984) when performing procedures in this section.

Removal

1. Disconnect the battery negative cable to prevent

accidental starter operation, if so equipped.

2. Remove the left foothoard mounting bolts and

move the foothoard out of the way, if necessary.

3. Remove the shift lever and the left footpeg

bracket, if necessary.

4. Remove the primary chain case cover screws.

Then tap the cover (Figure 3) with a plastic-faced
- mallet to break the gasket seal. Pull the cover off of

the engine and transmission housings.

5. Belt drive models: Pry the compensating sprocket
lockwasher away from the sprocket nut (Figure 4).

6. The engine must be locked to prevent the crank-
shaft from turning when loosening the motor
sprocket nut (Figure 5) or the compensating
sprocket nut {1, Figure 6). Lock the engine by
shifting the transmission into gear. Then hold the
motor sprockef with Harley-Davidson tool 94557-
55 (Figure 7) or compcensating sprocket cover with
a chain wrench. Wrap the compensating sprocket
cover with shim stock to prevent damage from the
chain wrench. If these tools are not available, an air
gun and socket will be necessary.

7. After locking the engine, use a large socket and
breaker bar or air gun to loosen the motor sprocket
nut (Figure §) or the compensating sprocket nut (1,
Figure 6).

8. Remove the nut, On models with compensating
sprocket, remove the cover, cup (if used) and sliding
cam. See Figure 6.

9, Remove the pushrod adjusting screw locknut. See
Figure 8 and Figure 9.

10. Place a flat washer (1/8 in. [3.17 mm] thick, 1
3/4 in. [44.45 mm)] in diameter and 3/8 in. [2.52 mm]
inside diameter) over the pushrod adjusting screw
(Figure 10). Then reinstall the adjusting screw
locknut removed in Step 9.
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W ~®O WM

CLUTCH (1966-1969)

. Pushrod adjusting screw locknut
. Adjusting screw

. Spring tension adjusting nut

. Spring collar

. Springs

Pressure plate
Spring disc (1966-1967)

. Steel disc

. Friction disc

. Clueh shell

. Clutch hub nut

. Hub nut lockwasher
. Clutch hub

. Clutch hub key

. Bearing plate spring
. Bearing plate

Bearing retainer
Hub nut seal

1

2
3
4
3
6
7.
8
L

- Pushred adjusting screw locknut
. Adjusting screw
. Spring tension adjusting nut (3)
. Spring collar
. Springs (10)

. Outer disc {pressure plats)

Steel disc (4)

. Friction disc (5)
. Cluich sheli

. Cluteh hub nut (left hand thd.}
. Hub nut iockwasher
. Clutch hub

. Clutch hub key

. Bearlng plate spring {3)
. Bearing piate

. Bearing retainer
. Bearing roller

. Hub nut seal

CLUTCH (1970-1984}
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Two hardened pins
1/4 in. steel

F Adjusting
hole

Compensating =——
sprocket nut

@ COMPENSATING SPROCKET

1. Nut
2. Cover 5. Compensating sprochet
3. Cup (1983 and earlier) 6. Shaft extension

4. Silding cam 7. Spacer
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11. Refer to Figure . Tighten the pushrod adjust-
ing screw locknut until the clutch spring adjusting
nuts are loose. Then remove the clutch spring nuts,

NOTE
Do not disassemble the parts in Step 12
unless replacement is required. Disas-
sembly is described under Clutch In-
spection in this chapter.

12. Remove the pressure plate, clutch springs and
the releasing disc as an assembly, See Figure 1 or
Figure 2.

13. 1966-1967: Remove the spring disc (7, Figure
1).

14, Remove the friction {Figure 11) and steel (Fig-
ure 12} clutch plates in order.

NOTE
Step 15 and Step 16 apply to models
with a primary chain.

15. Referring to Figure 13, remove the primary
chain adjuster bolt and remove the chain adjuster
assembly. See Figure 14.

. Foot pedal

- Foot pedal bearing cover
. Clutch lever rod

- Pushrod adjusting screw
. Pushrod adjusting screw locknut
. Spring tension adjusting nuts
Cluich cover

Clutch release lever

W= b W=

1. Clutch pushrod adjusting screw lock
2. Clutch adjusting screw

3. Clutch spring adjusting nuts

Spring adjusting nuts )
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16. Remove the oil hose from the primary chain
adjuster fitting, if so equipped.

17. Remove the clutch shell, compensating sprocket
and primary chain or belt as one unit (Figure 15),

NOTE
The clurch hub nut to be remaoved in Step
18 uses left-hand threads.

18. Pry back the clutch hub lockwasher tab. Then
remove the clutch hub nut (A, Figure 16} and lock-
washer.

19, Attach the clutch hub puller (HD-93960-41A) to
the cluich hub (Figure 17). Then tarn the puller’s
center bolt clockwise and remove the clutch hub (B,
Figure 16).

20. Remove the cluich hub Woedruff key (Figure
18) from groove in main shaft.

Inspection

1A. Primary chain models: Clean all clutch parts in
a non-oil based solvent and thoroughly dry with
compressed air.
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IB. Primary belt models: Wipe clutch parts clean
with a shop cloth,

2. If disassembly of the pressure plate assembly is
required, perform the following:

a. Install 3 bolts through the original pressure
plate-to-clutch hub bolt heles. The bolis
should be long enough to allow removat of the
parts while under compression,

b. Secure each bolt with a flat washer and nut.
Tighten all nufs in a criss-cross pattern until
the clutch springs.compress slightly,

¢. Remove the adjuster locknut and remove the
adjuster screw.

d. Loosen the 3 nuts in a criss-cross pattern.
Loosen the nuts 1/2 to 1 turn at a time Lo
rclease spring tension.

e. After loosening the nuts, remove the washers
and 3 bolts. "Then separate the pressure plate
and remove the clutch springs.

3. Measure the free length of each clutch spring as
shown in Figure 19. Replace any springs that are too
short (Table 1). .
4. Tnspect sieel clutch plates (A, Figure 20) for
warping or wear grooves. Replace if necessary.
5. 1966-early 1981 : Steel plaies on these models are
equipped with a disc buffer on the edge of each plate
slot, The disc buffer consists of a housing with a
spring loaded ball. Depress the balls to check their
condition. If they don’t spring back, replace them as
Tollows:
a. The disc buffer is secured with 2 rivets. Using
a hand grinder, grind the rivet head off.
b. Tap the rivets out with a suitable size drift
punch.
c. Position the new disc buffer on the clutch
plate.

d. Secure with 2 new rivets.

6. Inspect friction plates for a shiny appearance or
signs of oil soaking. Also check the plates for womn
or groovedd lining surfaces. Measure each plate (IFig-
ure 21) and compare to the specifications in Table
1.

7. Check for lvose clutch plate rivets; replace if
nECessary.

8. Check the clutch shell inner bearing race (A,
Figure 22) for grooves, wear or damage. Also check
the clutch shell plate tabs (B, Figure 22) for loose-
ness or damage. If found, replace the cluich shell,
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9. Check the clutch shell gear teeth (Figure 23) for
wear ot damage. Replace the cluich shell if neces-
sary.

10. $pin the clutch hub roller assembly (A, Figure
24) by hand. If bearing assembly appears rough,
disassemble i by removing the 3 bearing plate
springs (B, Figure 24}. Then slide the bearing plate
off the hub pins and remove the bearing retainer.
Check all parts for wear or damage; replace paits as
required. h

11 If so equipped, pry the pushrod seal out of the
hub nut. Install a new scal by tapping it into place.
12. Inspect the pushrod for wear or bending. Replace
if necessary.

13. Inspect the primary chain or belt as described in
this chapter.

14. Inspect the compensating sprocket as described
in this chapter.

Installation

1. If any component was replaced, check the primary
chain or primary belt alignment as described in this
chapter.

2, Belt drive: If the compensating sprocket was
disassembled, assemble it as described under Com-
pensating Sprocket in this chapter.

3. Install the Woodruff key (Figure 18) in the main
shaft keyway.

4, Tnstall the pushrod. Install a new clutch pushrod
o] seal on early models.

5. Slide the clutch hub assembly (Figure 16) onto
the main shaft.

NOTE
The clutch hub aut to be tightened in
Step 6 uses left-hand threads.

6. Install clutch hub lock washer and put. Tighten the
nut ta 50-60 ft.-Ib, (69-82.8 Nam). Bend the lock-
washer tab over the nut to lock it.

7. Install the clutch shell, primary chain or belt and
the motor sprocket or compensating sprocket as an
assembly. See Figure 15,

8. Install the conpensating sprocket nut and tighten
it to 80-100 ft.-Tb. (110-138 Nem). On models with
motor sprocket, tighten the sprocket nut securely.
9. Install the friction and steel clutch plates in the
order shown in Figure 1 or Figure 2. Note the
following:




154

CHAPTER FIVE

a.

On models which use the disc buffers on the
steel plates, stagger the plates around the
cluatch shell.

b. Instalt the steel clutch plates with the side

stamped OUT facing outward.

10, If the pressure plafc unit was disassembled,
assemble as follows:

a.

Place the clutch hub on the workbench so that
the bolts face up (Figure 24).

. install the retaining disc on the hub.

¢. Install the clutch springs on the hub pins and

studs.

. Place the pressure plate over the cluich spring,

Because of stud hole arrangement, plate collar
will fit only one way.

. Screw the pushrod adjusting locknut onto the

adjusting screw until the screw is flush with
the top of the nut. Install a 1 3/4in. (44.45 mm)
washer under the nut and thread the adjusting
screw into the releasing disc.

. Tighten the nut to compress the ¢lutch springs.
- Install the 3 clutch spring adjusting nuts.
. Remove the adjusling screw locknut and re-

move the | 3/4 in. (44.45 mm) washer, Then
reinstall the locknut.

. Tighten the 3 adjusting nuts in a criss-cross

pattern until the distance from the releasing
disc to the pressure plate is 31/32 in. (24.6
mm) (1966-1967) or 1 1/32 in. (26.2 mm)

(1968-on). Tighten the adjusting locknut to

mainlain this distance. :
11. Install the primary chain adjuster {Figure 13).
12. Adjust the primary drive chain or belt as de-
scribed in Chapter Three. :

13, Install the primary chain case cover using a ncw
gasket. :

14, Install all parts previously removed.

PRIMARY CHAIN

Removal/Installation

Remove the primary chain as described under
Clutch Removal.

Nut

Cover

Cup (1983 and earlier)
Sliding cam

1.
2.
3.
4,

COMPENSATING SPROCKET

8. Compensating sprocket
6. Shaft exiension
7. Spacer
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Inspection

Refer to the procedures in Chapter Three to Iubri-
cate and adjust the chain. If the chain cannot be
adjusted within the specifications in Chapter Three,
it must be replaced.

Always replace the primary drive chain (A, Fig-
ure 25) if it is worn or damaged. Attempting to repair
a womn chain can cause expensive engine damage.

Adjustment Shoe Replacenient

If the primary chain cannot be adjusted properly
and the adjustment shoe appears worn, replace it as
folows.

1. Remove the primary chain case cover as described
under Clutch Removeal in this chapter.

2. See B, Figure 25. Remove the top shoe bracket
bolt and remove the bracket.

3. Pry back the locking tabs and remove the adjust-
ing shoe mounting bolts. Remove the old adjusting
shoe and install a new one. Lock the new adjusting
shoe in place by bending the lockwasher tabs over
the mounting bolts.

4. Adjust the primary chain as described in Chapter
Three.

3. Instalt the primary chain case cover as described
under Clutch Instatlation in this chapter.

Alignment

The clutch sprocket is aligned with the motor or
compensating sprocket by a number of spacers (7,
Figure 26) placed between the alternator rotor hub
and the compensating sprocket hub. The same spac-
crs should be reinstalled any time the compensating
sprocket is refnoved. However, if the primary chain
is wearing on one side or if new clutch components
were installed that could affect alignment, perform
the following.

1. Disconnect the negative battery cable.

2. Remove the primary chain, compensating
sprocket and clutch shell as descnbt:d under Clutch
Removal in this chapter.

~ 3A. 1966-1969: Determine spacer thickness as fol-

lows:

a. Measure the distance from the chain cover
surface to the clutch disc fmiction surface (A,
Figure 27).

b. Add 0.200 in. (5.08 mm) to measarement A.

¢. Measure the distance from the chain cover
surface to the Timken bearing inner race
{1966-1968) or to the shicld washer (1969).
See B, Figure 27 for your model.

d. Subtract measurement A from B to obtain
spacer thickness.

e. Spacers are available in thicknesses of 0.516,
0.546, 0.576, 0.606, 0.636 and 0.666 in.
(13.11, 13.87, 14.63, 15.39, 16.15 and 16.92
num).

@

i
1

F
-5

PRIMARY CHAIN ALIGNMENT (1966-1969 MODELS)

L
Er]

Measurement B
{1969 only)

Measurement B
(1966-1968)

Measurement A
{All 1966-1869)
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3B. 1970-on; Delermine spacer thickness as [ol-
lows:
a. Install the clutch hub.
b. Measure the distance from the alternator rotor
hub to the primary drive housing gasket sur-
face {A, Figure 28).
¢. Measure the distunce from the clutch disc
friction surface to the primary drive housing
gasket surface (B, Figure 28).
d. Subtract measurcment B from A to obtain
spacer thickness C.
e. Select the proper spacer thickness from 'Lable
3
4. Reinstall all parts as described under Cluteh In-
stallation in this chapter,

PRIMARY BELT

Toothed, rubber primary belis were introduced on
the 1980 FXB (Figure 29). The belts should not be
lubricated in any manner, but belt tension must be
inspected according to the maintenance schedule in
Chapter Threc.

On belt primary drive mudels, the primary chain
oiler is eliminated. This keeps chain vil from leaking
onto the ¢lutch and allows the “dry” clutch to run
drier. The new clutch hub bearings on these models
require greasing according to the maintenance
schedule in Chapter Three. Also, the rubber dampers
at the crankshaft at the crankshaft compensating

sprocket require periodic lubrication according to
the maintenance schedule (Chapter Three).

Inspection

The drive belts have a built-in polycthylene lubri-
cant coating that burnishes off during break-in. It is
normal to find this material collecting in the primary
housing; it is not a sign of belt wear or damage.

Referring to Figure 30, check the belt for cracked
or damaged teeth, wear or cracks on the belt face. If
the belt is worn, or damaged on one side only, check
the belt alignment as described in this chapter. Re-
place the belt if damaged. Do not apply any lubri-
cants. Inspect the belt tension as described in
Chapter Three.

Alignment

The cluich sprocket is aligned with the compen-
sating sprocket by a number of spacers placed be-
tween the alternator rotor hub and the compensating
sprocket hub (20, Figure 29). The same spacers
should be reinstalled any time the compensating
sprocket is removed. However, if the primary belt is
wearing on one side or if new clutch components
were installed that could affect alignment, perform
the following.

1. Disconnect the negative battery cable.

PRIMARY CHAIN ALIGNMENT {1970-ON)

Measurement A

!

Measurement B

|

KL

Add spacer
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2. Remove the primary belt, compensating sprocket 3. Mcasure the distance from the alternator rotor hub
and clutch shell as deseribed under Clutch Removal  to the primary drive housing gasket surface (A,
in this chapter. Figure 28).

BELT DRIVE SYSTEM

1. Roller bearing 30 16. Locknut

2. Spacer 17. Roller bearing (not on FLH 80 classic)
3. Oil seal 18. Starter ring

4, Washer 19. Clutch sprocket assembly
5. Retaining ring 20. Spacer

8. Wheel sprocket 21. Bearing disc

7. Spacer 22. Small damper

8. Axle 23. Large damper

9. Washer 24, Primary belt

10. Bolt 25. Compensator drive hub
11. Rear belt 26. Compensating sprocket
12. Needle bearing 27. Flange bearing

13. Ol seal 28. Lockwasher

14. Transmission sprocket 29. Nut

15. Lockwasher 30. Compensating sprocket assembly
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4, Measure the distance from the clutch hub friction
surface 10 the primary drive housing gasket surface
(B, Figure 28).

5. Subtract measurement B from A 1o obtain spacer
thickness C. Select the proper spacer thickness from
Table 4.

6. Reinstall all parts as deseribed under Clutch In-
stallation in this chapter.

COMPENSATING SPROCKET
Removal/Instaliation

Remove and install the compensating sprocket as
described under Clutch Removal and Clutch Instal-
lation.

Inspection
Primary chain models

Refer to Figure 26 tfor this procedure.
l. Remove the compensating sprocket as described
under Clutch Remaoval in this chapter.
2. Clean all parts in lacquer thinner, then blow dry.
Do not use an oil-based solvent to clean these parts.
3. Check the sprocket teeth, shaft splines and the cam
surfaces for wear. Replace any worn or damaged
parl.
4. 1f any component was replaced, check the primary
chain alignment as described in this chapter.

Primary belt models

Refer to Figure 29 for this procedure.
1. Remove the compensating sprocket as described
under Clutch Removal in this chapter.
2, Remove the flange bearing (27, Figure 29) st
SCrew.

NOTE
The set screw is used to align the hole
in the outer plate with the hole in the
hub in case a puller is needed to remove
the compensating sprocket assembly.

3. Remove the outer plate, rubber dampers and inner
plate from the compensating sprocket.

4. Check all parts for wear or damage. Replace
individual parts as necessary.

PRIMARY BELT INSPECTION

Broken belt

\ r—q‘\w.
. § i % - ~
b -

b

1

Missing teeth

Crackad teeth

N, \ &\\“\\\\\\\\‘\‘\“‘m

Severe wear or
cracks on belt face

Belt wear or damage
on one side only

Tooth wear
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5. Therubber dampers (22 and 23, Figure 29) should
be lubricated every 10,000 miles with Harley-
Davidson “Poly-Oil.”

6. Assemble the compensating sprocket in the order
shown in Figure 29. Install the rubber dampers as
shown in Figure 31.

7. Align the hole in the outer plate with the hole in
the hub and install the set screw.

8. If any component was replaced, check the primary
belt alignment as described in this chapter.

PRIMARY CHAIN/BELT CASE

Removal/Installation

1. Remove the primary chain case cover, clulch,
primary chain and compensating sprocket as de-
scribed under Clurch Removal in this chapter.

2. Remove the solenoid and plunger as described in
Chapier Seven.

3. Disconnect the starter drive housing as described
under starter motor removal in Chapter Seven.

4. Cut any safety wire (Figure 32} used to lock
engine case bolts.

. NOTE

Label all hoses before removal so that
they can be reinstalled in their original
pasitions.

5. On primary chain models, disconnect the chain
oiler hose at the oil pump.

G. Remove the primary case-to-engine case bolts
{Figure 33).

7. Remove the primary case-to-fransmission case
mounting bolts (Figure 34).

8. Remove the bolt at the rear of the primary case.
9. Label any oil or vent hoses at the primary cuse.
Then disconnect the hoses.

10. Lightly tap the primary case with a plastic mallet
and remove it. The 2 washers thal fall behind the
primary case when it is removed belong on the 2
front transmission case-lo-primary case studs. Rein-
stall the washers at this time.

11, Check the gasket surface for cracks or damage.
Inspect the primary case bearing for wear or damage.
Have a Harley-Davidson dealer replace the bearing
if necessary.

12. Installation is the reverse of these steps. Note the
following.
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13. On primary chain models, replace the alternator
O-ring (Figure 35} if worn or damaged.
14. Install the primary case with a new gasket.

15. Install the primary case-to-transmission case
bolts (Figure 34) finger tight at this time.

16, Install the 4 primary case-to-engine case bolts.
Install the 2 bolts with drilled heads into the rear
mounting holes {Figure 33). Tighten thesc bolts to
18-22 fr.-1b. (24.8-30.4 Nem). Safety wire the 2 rear
bolis as shown in Figure 36 and Figure 37,

CAUTION
Always install safety wire so that it
tightens the bolr. Figure 38 shows the
correct way to safety wire two bolts by
the double twist method. Always use o
stainless steel wire approved for safety
wiring.

17. Align the transmission case so that the inner
primary case does not bind on the main shaft or any
mounting bolts.

18. Tighten the primary case-to-transmission case
botts (Figure 34} to 18-22 ft.-1b. (24.8-30.4 N.m).
19. Tighten the rear primary casc bolt securely,

20. Install the starter drive housing and the solenoid
and plunger as described in Chapter Seven.

21. Install the clutch, primary chain and compensat-
ing sprocket as described under Clutch fnstallation
in this chapter.

22, Perform the primary housing vacuum check in
the following procedure.

Primary Housing Vacuum Check

The primary housing must be checked for air
tightness after reassembly.

1. Remove one of the clutch inspection cover screws
and thread the Vacuum Gauge (part No. HD 96950~
68) into the screw hole,

2. Start the engine and allow it to idle. The vaczum
gauge should read 9 inches of water vacuum (mini-
mum).

3. Locate the 3/8 in. (9.5 mm) vent hose connected
between the chain casc and the fee connector. Pinch
this hose closed and bring the engine idle speed up
to 2,000 rpm., The vacuum gauge should now read
25 inches of water vacuum.

4_1If the vacuum gauge shows a lower reading, there
is an air leak into the primary housing; proceed to
Step 5.
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5. Pinch all of the oil lines running to the primary CAUTION
housing. Pinch the hoses as close to the housing as Do not apply more than 10 psi (0.7
possible.

kgiem®” Jof compressed air into the pri-
mary housing when performing Step 6,

6. Pressurize the housing with 10 psi (0.7 kg/cm2)
of compressed air, Now listen for air leaks at the
following locations:
a. All O-ring and gasket surfaces.

. All hose and oil seal fittings.
. Starter drive and solenoid mounting areas.
. Timing inspection hole.

Transmission filler hole,
. Along the primary chain case housing and

caver (possible cracks or casting defects).
7. Leaking areas must be repaired before putting the
bike back into service,

oo oo o

TRANSMISSION

Removal/Installation

The transmission is installed in a separate honsing
behind the engine (Figure 39).
1. Drain the transmission oil as described in Chapter
Three.
2. Remove the battery and battery carrier as de-
scribed in Chapter Three.
3. Remove the passenger grab strap and seat.
4. Remove the master cylinder reservoir mount
bracket at the transmission end cover.
3. Remove the starter as described in Chapter Seven.
6. Remove the primary housing as described in this
chapter.
7. Disconneet the transmission shifter rod from the
shifter linkage (A, Figure 40).
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8A. 1966-1969: Disconnicel the clutch control rod at
the cluich release lever by loosening the locknut at
the pedal (foot control models) or at the booster
connection ¢hand control models). See Figure 41 or
Figare 42. Then turn the rod out until the length

increases enough to slide the flat portion of rod out
of the clutch release lever slot.

8B. 71970-or. Disconnect the clutch cable from the
release lever (B, Figure 40} at the transmission.

9. Disconnect the wiring at the solenoid.

niii——

T

“\"a"_"_“.,’_ 1/8 in. over dead center
A w.' =
_ Dead center

Y :

e
-

HAND CLUTCH BOOSTER
ADJUSTMENT

1. Control eoil adjusting sfeeve
2. Controel coil adjusting
sleeve locknut
3. Bellcrank adjusting screw
4. Bellcrank adjusting screw locknut
5. Clutch lever rod
6. Clutch control booster spring
7. Clutch lever rod locknut
8. Clutch control booster belicrank
9. Shifter rod end holt
10. Shifter rod end
11. Shifter rod end locknut
12. Clutch booster spring
tension adjuster
13. Cluich booster spring tension
upper adjuster nut
14, Cluich booster spring tenslon
lower adjuster nut
15. Gear shifter lever
16. Gear shifter foot lever and
rubber pedal
17. Grease fitlings
18. Shifter rod
19. Foot lever pasitioning mark
20. Foot lever clamplng slot

. Foot pedal

. Foot pedal bearing cover

Clutch lever rod

. Pushrod adjusting screw

. Pushrod adjusting screw locknut
. Spring tension adjusting nuts
Clutch cover

Cluich release lever

@NDO RN
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10. Disconnect the speedometer drive cable and
housing at the transmission (if so equipped).

11. Disconnect the neutral indicator switch wire at
the transmission.

12. Remove the drive chain or drive belt as described
in Chapter Nine,

NOTE
The transmission can be removed with
its mounting plate attached.

13, Remove the transmission mounting plate-to-
frame bolis.

14. Remove the starter relay and wiring.

15. Remove the rear bruke line bracket.

16. Remove the transmission-to-frame mounting
bolt from underneath the right side,

17. Removc the magster cylinder alignment plate, if
necessary.

18. On FXWG models, remove the rear brake line
clip from the transmission end cover,

19, Remove the transmission and mounting plate
from the lefi-hand side.

20. Installation is the reverse of these steps. Note the
following.

21, Install the transmission assembly in the {rame
and install the mounting hardware. Tighten the
mounting plate boll to 30-33 ft.-1b. (41.4-45.5 Nom).
22. When installing the footrest and brake pedal
assembly, make sure the brake pushrod seats in the
rear brake master cylinder. See Chapter Ten.

23, Refill the transmission with the correct type and
quantity oil as described in Chapter Three.

24. Check primary chain or primary belt as described
in this chapter.

25. Adjust the primary chain or primary bell as
described in Chapter Three,

26. Adjust the rcar drive chain or drive belt as
described in Chapter Threc.

Countershaft Disassembly

Reler 1o Figure 43 (1966-early 1976) or Figure
44 (1977-on).
1. Remove the following assemblies as described in
this chapter:

a. Transmission.

b. Shifter cover.

c. Sule cover,

d. Shift forks.

2A. 1966-1979: Bend the lockwasher tabs back.
Then remove the nut (Figure 45), lockwasher (Fig-
ure 46) and fockplate (Figure 47).
2B. 1980-0n: Referring to Figure 48, remove the
retaining plate screws and remove the retaining
plate.
3. While holding the gear cluster (Figure 49} with
one hand, withdraw the countershaft through the
side cover end (Figure 50).
4., Lift the gear cluster out of the housing (Figure
S1).
5. Remove the thrust washer from the transmission
case (B, Figure 52).
6. If necessary, disassemble countershaft as follows,
7. Remove the following parts in order:

a. First gear (Figure 53).

b. Bushing (if necessary).

c. Washer (Figure 54).

d. Shifter clutch (Figure 55).
8. Using a pointed tool, carefully pry the retaining
ring from the gear cluster (Figure 56). Then remove
the following parts in order:

a. Washer (Figure 57).

b. Second gear (Figure 58).

c. Bushing (Figure 59).
9. Remove the thrust washer {12, Figure 44).

NOTE
When removing the hearing rollers on
1966-1976 models, keep each roller set
separate. If the roller sets are inter-
mixed, or any roller lost, both sets must
be replaced.

10A. 1966-1976: Referring (o Figure 43, remove
bearing rollers as follows:
a. Remove bearing roilers (15) and roller retainer
{16} from recess in shaft end of countershaft
gear (22}, Pry out the lock ring (17).
b. Remove rolier thrust washer (18), roller bear-
ings (19}, washers (20), and lock ring (21)
from end of countershaft gear (22).

NOTE
On 1966-1976 models, 22 bearing roli-
ers are used in each bearing.

10B. [977-on: The countershaft bearings on these
models are single unit needle bearings. Replace the
bearing as described under fnspection,
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Inspection

1. Examine gears for worn or chipped teeth, pitting,
scoring or other damage. See Figure 60 and Figure
61.

2. Examine shifter ctutch (Figure 62) for chips and
rounded edges or wear.

3. Check gear dogs for wear or rounded edges (Fig-
ure 63).

4, Examine gear and shaft splines (Figure 64) for
wear or rounded edges.

5. Slip gears on shafts and check for free movement
without appreciable play.

6. Replace worn or damaged thrust washers,

TA. 1966-1976: Check the countershaft bearing roll-
ers for wear or damage. H necessary, replace the
bearings as a sef, Bearing rollers (15 and 19) are
avaifable in standard size and oversizes of 0,0004 to
(L0008 in. (0.010-0.020 mm).

7B. 1977-0n: Check the countershaft needle bear-
ings (Figure 65) for wear or roughness, If worn or
damaged, they must be replaced by a Harley-David-
son dealer as special tools and procedures are re-
quired.

COUNTERSHAFT ASSEMBLY (1966-1876)
=
L
-
=
=
h—4
=
=
E—1
]
22 212019 18
4 ]
2625 242
1. Countershaft nut 12. Gear retaining ring
2. Lockwasher 13. Countershaft second gear 23. Screw
3. Lock plate 14, Second gear bushing 24. Washer
4, Countershaft (1966-early 1876) 15. Bearing rollers 25. Speedometer drive unit
5. O-ring (1966-early 1976) 16. Roller retainer washer 26. Giasket
6. Countershaift gear end washer 17. Lockring 27. ldler gear shaft
7. Low gear 18. Roller thrust washer 28. ldler gear
8. Low gear bushing 19. Roller bearing 29. Collar
9. Washer 20. Retaining washer 30. Coliar
10. Shifter clutch 21. Lockring 31. Idler gear bushing
11. Spring lock ring 22. Countershaft gear 32. Transmisslon housing
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CAUTION
Attempiing to install new bearings with-
out the use of the special Harley-David-
son bearing installer can damage the
bearings.

8. Inspect the transtission housing bushings and oit
scals as described in this chapter.

Countershaft Assembly/Installation

1. Coat all parts with engine oil prior to assembly.
2. 1966-1976: Referring to Figure 43, install the
bearing rollers as follows:
a. Install new countershaft fock rings (17 and
21). Make sure the rings seat in their grooves.
b. Install new roller retainer washers (16 and 20).
¢. Coat the bearing rollers (15 and 19) with
grease and install them. If the bearings are
being reused, make sure to install them in their
original positions.
d. Install the thrust washer (18) into its recess.
See Figure 66.
3. Slide on the bushing and install second gear
({Figure 38).

4. Install the washer (Figure 57).

5. Install a new circlip (Figure 56). Make sure the
circlip sears completely in the gear cluster groove.
6. Install the shifter clutch (Figure 55), washer (Fig-
ure 54}, bushing and first gear (Figure 53).

7. 1977-on: Install the thrust washer (A, Figure 52)
Into ils recess,

8. Coat the countershaft end thrust washer (B, Fig-
ure 52) with greasc and install it in the transmission
Case.

9. Install a new O-ting on the countershaft.

10. Instalt the gear cluster in the transmission case
(Figure 51). Hold it in position with ons hand.

11. Insert the countershaft through the gear cluster
from the sprocket side of the transmission case. The
O-ring should be on the sprocket side. See Figure
50.

12. Measure the gear crul play between the washer
and the countershaft gear with a [celer gauge. Cor-
rect end play is listed in Table 5 or Table 6. il the
end play is incorrect, replace the washer (B, Figure
52) with a suitable size washer. Washers are avail-
able in the following sizes: 0.074, 0,078, 0.082,
(L0835, 0.090, 0.095 and 0.100 in. (1.88, 1.98, 2.08,
2.16,2.29,2.41 and 2.54 mm),

COUNTERSHAFT ASSEMBLY (1977-1984)

. First gear
Bushing

Washer

. Shifter clutch

. Retaining ring
Washer

. Second gear

. Bushing

. Bearing

. Countershaft gear
. Thrust washer

. Bushing

Bushing

. Oli seal

. Countershaft {late 1978-1979)
. Countershaft {1980-1984)

. Transmission housing
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Rt

NOTE
If the main shaft does not reguire re-
moval, perform Step 13. If main shaft
removal is required, remove it now as
described in this chapter.

13A, 1966-1979:

a. Install the retaining plate (Figure 67) so that
the flat sides align with the main shaft retain-
ing plate.

b. Install the Jockwasher and countershaft nut
(Figure 68).

¢. Tighten the nut to 55-60 fr.-lb. (75.9-82.8
Nam).

d. Bend the lockwasher arms over the nut to lock
it.

13B. 798(-on: Install the retaining plate (Figure
48). Tighten the screws to 7-9 ft.-Ib. (9.6-12.4 Num).
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Main Shaft Removal/Disassembly

Refer to Figure 69 (1966-early 1978) or Figure
70 (late 1978-o0n).
1. Remove the transmission case as described in this
chapter.
2. Remove the countershaft as described in this
chapter.

3. 1966-carly 1978 Referring to Figure 69, pertorm
the following:

a. Remove the 4 retaining plate screws (1),

b, Remove the oil deftector (2) and retaining
plate (Figure 71).

NOTE
On 1980 and later models, the main-
shaft retaining plare (Figure 48) was
removed during countershaft removal.

4, Using a brass or rawhide mallet, drive the main
shaft (Figure 72) out of the transmission case
through the side cover end until second gear almost
contacts the case.

5. Pry the circlip (Figure 73} between the washer
and shifter clutch out of iis groove and slide it on the
main shaft splines. See Figure 74.

6. Slide the main shaft out of the case while at the
same time sliding third gear (Figure 75), washer
(Figure 76), circlip (Figure 77) and the shifter
clutch {Figure 78) off the shaft. Then remove the
patts through the case opening.

7. Il necessary, remove the main drive gear from the
transmission case as described in this chapter

8. If removal of the bearing {A, Figure 79) and the
first/second gear combination (B, Figure 79) is re-
quired, refer all service to a Harley-Davidsen dealer
or machine shop, as a hydraulic press is required.
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=y

Bearing housing retaining
plate screw

Qil deflector

Retaining plate

Ball bearing nut

Ball bearing washer

O oo

MAINSHAFT (1966-EARLY 1978)

. Main shaft bearing
Main shaft bearing housing

l.ow and second gear

. Low and reverse gear

thand shift}

. Main shaft

. Third gear

Main shaft second gear

. Retaining washer

. Lock ring

. Shifter clutch

. Third gear bushing (hand shift}

Nut

Lockwasher
Bearing

Bearing case
Firsi/second
gear combination
Mainshaft

S

o

. Third gear
. Bushing {hand shik

models only)

. Washer
10.
. Shifter clutch
12.

Retaining clip

Main drive gear

MAINSHAFT AND MAIN DRIVE GEAR {LATE 1978-1984)

. Bushlng

. Qil seal

. Bearing

. Spacer

. Qil seal

. Transmission housing
. Bearing case
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4. Replace wormn or damaged thrust washers.

5. Iospect all main shaft bushings. Worn bushings
should be replaced by a Harley-Davidson dealer as
special ols and procedures are vequired.

Main Shaft Assembly/Installation

|. Coat all parts with engine oil prior 1o asscmbly.

2. Install the main drive gear in the transmission case
as described in this chapter.

3. If the main shatt nut was loosened, place the main
shaft assembly in a vise with soft jaws. Tighten the
mut to 50-60 fr-th. (68-83 M.m). Bend the lock-
washer tab over the nut to lock it.

4. install the main shaft inte the transmission and
slide it so thal second gear barely contacts the case.
5. Slide the following parts on the main shalt:

4. Bushing.
b. Third gear (Figure 75).
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¢. Washer (Figure 76).
d. New circlip (Figure 77).

NOTE
Make sure the circlip seats in the main
shaft groove completely.

&. Shifter clutch (Figure 78).

NOTE
Install the shifter clutch so that the word
HIGH on one side faces toward the
main drive gear.

6. Lightly tap the main shaft into the transmission
case until the bearing housing flange seats against
the case.

7. Install the countershaft as described in this chap-
ter.

8A. 1966-1979:

a. Install the main shaft retaining plate (Figure
713 and oil deflector. Tighten the screws to 7-9
ft.-1b. (9.6-12.4 Nem}.

b. Install the countershaft retaining plate {Figure

67) so that the flat side aligns with the main
shaft retaining plate.

c. Install the lockwasher and counlershaft nuat
{Figure 68).
d. Tighten the nut to 53-60 ft.-1b. {75.9-82.8
Nam).
¢. Bend the lockwasher arms over the nut to lock
1l.
§B. J980-on: Install the retaining plate (Figure 80).
Tighten the screws to 7-9 ft.-Ib. (9.6-12.4 Nem).

9, Install the transmission case as described in this
chapter.
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Main Drive Gear Removal/Installation

Refer to Figure 70 (late 1978-on) or Figure 81
(1966-early 1978),
1. Remove the countershaft and main shaft as de-
scribed in this chapter.
2, If the countershaft sprocket was not removed
during transmission case removal, remove it as fol-
lows:

a, Hold the sprocket with a chain wrench or a
universai holding tool.

b. On early models, pry the lockwasher tabs
away from the sprocket nut. On later models,
remove the set screw that locks against the
sprocket nut,

NOTE
The sprocker nut uses left-hand threads.
Turn the nut clockwise to remove it

¢. Loosen the sprocket mut.

d. Remove the lockwasher, if used.

€. Remove the oil deflector (3, Figure 81) if
used.

f. Remove the sprocket,

3. Measure the main drive gear end play with a dial
indicator. Correct end play is listed in Table 5 or
Table 6. I the end play is incorrect, replace the main
drive gear.

4. Push the main drive gear (Figure 82) into the case,
then remove it through the shifter cover opening. See
Figure 83. On 1966-1977 models, remove the roller
bearing thrust washer (6, Figure 81).

5. Remove main drive gear oil seal (Figure 84) by
carefully prying it out of the transmission housing.
On 1966-1977 models, remove the oil seal cork
washer (9, Figure 81).

6. Remove the main drive gear spacer and bearing
case (1978-on).

NOTE
When removing the main drive gear
bearing rollers for 1966-1976, keep
track of the 44 roller bearings (7, Fig-
ure 81). If any roller is lost, the set must
be replaced.

7. 1966-1977: Remove all 44 roller bearings (Fig-
ure 85) from bearing race in housing. Store bearings
in a separate container,

MAIN DRIVE GEAR ASSEMBLY {1966-EARLY 1978)

3
1. Sprocket locknut 6. Thrust washer 11. Alignment clip
2. Sprocket lockwasher 7. Roller bearings 12. Bearing race retaining ring
3. Ol deflector 8. Main drive gear oil seal 13. Bearing race
4. Chain sprocket 9. Cil seal cork washer 14. Gearbox
5. Main drive gear 10. Main drive gear spacer 15, Main drive gear bushing
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8. Examine gears for worn or chipped teeth, pitting,
scoring or other damage.

9. Examine gear and shaft splines for wear or
rounded edges.

10. Replace worn or damaged thrust washer on
1966-1976 models.

11. Remove the drive gear seal by prying it out with
a sharp tool or 2 small screwdriver. Lightly oil anew
drive gear seal. Then install the seal into the end of
the drive gear using a piece of pipe with a 1 in. inside
diameter and 1 3/16 in. outside diameter.

12A. 1966-1976; Check the countershaft bearing
rollers for wear or damage. If necessary, replace the
bearings and race as a set. A press is required to
remove and install the bearing race. Refer service to
a Harley-Davidson dealer or machine shop.

12B. 1977-on: Check the countershaft needle bear-
ing (15, Figure 70) for wear or roughness. 1f worn
or damaged, it must be replaced by a Harley-David-
son dealer as a press is required.

CAUTION
Attempting to install new bearings with-
out the use of a press can damage the
hearing race or bearing.

13. Install the main drive gear spacer aud bearing
case (1977-on) as shown in Figure 70 or Figure 81.

14. Install the main drive gear oil seal into the
transmission case bore, Drive the seal in squarely.

15. Install the main drive gear into the transmission
housing.

Main Drive Gear Oil Seal Replacement
{With Transmission Installed)

The main drive gear oil seal (Figure 86) can be
replaced with the transmission installed in the frame.

1. Remove the countershaft sprocket as described in
Chapter Nine.
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2. Pry the oil seal from the transmission as shown in
Figure §7.

3. Carefully mstall the new oil seal over the shaft
(Figure 88) and align it with the seal bore in the
transmission casc.

4. Install the new seal by driving it squarely into the
transmission case.

5. Tastall all parts previously removed.

4
Oil seai

Transmission Housing

Remove the transmission mounting plate bolts
{Figure 89) and remove the plate. Reverse (o install,
Tighten the nuts securely.

HAND SHIFTER COVER
(1966-EARLY 1979)

Removal/Installation

Refer to Figure 90 (1966-1969) or Figure 91
(1970-early 1979).
1. Remove the transmission housing from the frame
as described in this chapter.

NOTE

When removing the shift cover screws,
note that one of the screws is a trans-
mission vent. This screw iy installed in
the hole nearest the dowel pin on the
right hand side of the transmission. If
the wrong type screw is installed in its
paosition, transmission oil may be forced
into the cluich.

2, Remove the shift cover screws. [dentify the trans-
mission vent hole with a marker to insure the follow-
ing.

3. Installation is the reverse of these steps. Note the
following.

4. Instail the shifter cover with a new gasket. Coat
the gasket with Perfect Seal No. 4 or cquivalent,

5. Install the shift cover screws. The 2 long screws
arc mnstalled in the holes next to the bulge in the
cover over the shifi gear Install the transmission
vent screw In its original position.
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6. Coat all shift cover screws, except the transmis-
sion vent screw, with Loctite thread sealant.

7. Adjust the shift linkage as described in Chapter
Three.

Disassembly/Assembly

Refer to Figure 90 (1966-1969) or Figure 91
(1970-early 1979).
L. 1970-early 1979 Remove the neutral switch and
cam follower mechanism.
2. Before disassembling the shifter cover, check the
shifter cam end play as follows:
a. Measure the shifter cam end play with a feeler
gauge or dial indicator.
b. Correct end play is 0.0005-0.0065 in. (0.013-
0.165 mm).
c. If end play is excessive, install a shim washer
on the shaft.
d. If end play is too tight, file down the boss on
the inside of the shifter cover.
3. Remove the shaft lock screw.
4. Insert a drift into the shaft hole. Then tap the shaft
out of the cover,
5. Remove the shifter cam from inside cover.
6. Remove the cotter pin from the shift lever shaft.
Discard the cotter pin.
7. Wedge a screwdriver or chisel between the shifter
gear and the shifter case. Lightly tap the tool and
force the gear from the shaft.

8. Withdraw the shift lever shaft from the shifter
case, Discard the leather washer.

8. Remove the cam plunger cap screw. Then remove
the ball spring and ball.

10. Assembily is the reverse of these steps. Note the
foltowing.

11. Install required shim washers or file down boss
inside shifter cover to obtain correct shifter cam end
play as described in Step 1.

12. Time the shifter gear to the shifter cam gear as
follows:

a. Install shifter gear spring and shifter gear with
spring over gear hub and timing mark between
gear teeth facing bushing in cover.

b. Install shifter cam so that notch in tooth on its
gear aligns with timing mark on shifter gear.

c. Install shifter lever so that lever points toward
the left screw hole in cover.

d. Install shifter cam so that its timing mark
aligns with the shifter gear timning mark.

13. Install a new leather washer and shifter lever
cotter pin.

Inspection

1. Clean all parts in solvent, except the oil seal.

2. Inspect all parts for wear or damage. Replace parts
as required.

HAND SHIFTER COVER
(1966-1969)

Shaft lock screw
Shaft

Oil seal

Shifter cam

Cotter pin

Shifter lever

Leather washer
Shifter gear

Shifter gear spring
10. Cam plunger cap screw
11. Ball screw

12. Plunger ball

13. Cover

14. Shifter lever bushing
15. Cover gasket

VNGO AL




CLUTCH, PRIMARY DRIVE, TRANSMISSION AND KICKSTARTER 177

3. Inspect the shifter cam slots and plunger ball seats
in cam. They must be unworn and have sharp edges.
Replace the shifter cam if worn.

4. Replace the shafi il seal if worn or damaged.
When installing the new seal, place seal in the wider
shaft groove.

WARNING
Parts will be hor enough to cause burns
during the next steps. Protect yourself
accordingly.

5. If the shifter lever bushing is worn or damaged,
replace it as [ollows:
a. Thread a 5/8-18 in. tap into the bushing ap-
proximalely 1/2 in, (12.7 mm) deep.
b. Remove the tap.
¢. Heat the shifter cover bushing area to approxi-
mately 300° E
d. Quickly install a 5/8-18 boll approximately 2
in. {50.8 mm} long in the bushing and clamp
the bolt in a vise so that the shifter cover faces
down.
¢. Tap the shifter cover with a plastic maller untii
the cover is driven off of the bushing.
. To install a new bushing, place il in a [reczer
for approximately 1/2 hour.
g. Reheat the shifter cover bushing area and
carefully tap the new bushing into the cover
with a suitable size drift.

FOOT SHIFTER
(1966-EARLY 1979)

Removal/Installation

The shifter cover can be removed with the frans-
mission installed on the motorcycle. If transmission
repairs arc also required, remove the transmis-
sion/shifter cover assemblies as one unit. Refer to
Figure 92.

1. Remove the baitery and battery carrier.

2. Drain the oil tank as described in Chapter Three.
Then remove the oil tank,

3. Disconnect the trapsmission shifter rod from the
shifter linkage (A, Figure 93),

4A. 1966-1969: Disconnect the lever control rod at
the clutch release lever by loosening the locknut at
the pedal. Then turn the rod out until the fength
increases enough to slide the flat portion of rod out
of the cluteh release lever slot. See Figure 94.

4B, 1970-early 1979: Disconnect the clutch cable
from the releasc lever (B, Figure 93) at the transmis-
sion.

CAUTION
When removing the shift cover screws,
note that one of the screws is a trans-
mission vent (A, Figure 95). If the
wrong fype screw Is installed in its po-

3 56 6A 16

. S

HAND SHIFT COVER
(1970-EARLY 19789)

. Neutrai indicator switch

Washer

Lockwasher (late 1976-early 1979)

Cam follower retainer (late 1976-early 1979)
. Cam follower cap screw {1970-early 1976)
Spring

. Cam follower (late 1976-early 1979)

. Plunger ball (1970-early 1976)

. Camshatlt lock screw

. Camshaft

. Oll seal

10. Shifter cam

11. Cotler pin

12. Shifter gear

13. Shifter gear spring

14, Shifter lever

15. Leather washer

16. Shifter cover

17. Bushing
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sition, transmission oil may be forced
into the clutch.

5. Remove the shift cover screws. Identify the trans-
mission vent hole with a marker to insure correet
installation,

6. Remove the shift cover (B, Figure 95).

7. Installation is the reverse of these steps. Note the
following.

8. Instalt the shifter cover with a new gasket. Coat
the gasket with Perfect Seal No. 4 or equivalent.

9. Coat all shift cover screws, except the transmis-
sion vent screw, with Loctite thread sealant.

10. Adjust the shift linkage as described in Chapter
Three.

Disassembly

Refer to Figure 92 for this procedure.
1. Remove the shift lever screws and shift lever
(Figure 96).
2. Remove the dust cover (Figure 97).
3. Remove the neutral switch (18, Figure 92).
4. Pry the lockwasher tab (20) away from the cam
follower retainer (19). Then remove the relainer,
lockwasher, spring (21) and cam follower (22).

WARNING
The pawl carrier springs (12, Figure
92) are under pressure, and may fly out
when the pawl carrier cover (7, Figure
92} is removed.

5. Remove the pawl carrier cover screws. The bot-
tom cover screw is secured by a nut at the back of
the adapter plate.

T
il

"e‘a;r
il e
Bt

Faot pedal

Foot pedal bearing cover

Clutch lever rad

Pushrod adjusting screw
Pushrod adjusting screw locknut
Spring tension adjusting nuts
Clutch cover

Cluteh release lever
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6. Remove the paw! carrier cover (Figure 98). Assembly
7. Remove the pawls (10 and 11, Figore 92) and

springs (12, Figure 92). . NOTE '
. The shifter shaft and shifter gear must
8. Remove the adapter plate (16) and pawl carrier be timed correctly as described in Steps

springs (13).

NOTE
When removing the shifter cam shaft in
Step 9, remove the shaft from the oppo-
site end of the shaft oil seal. See Figure
99.

9. Remove the shifter cam lock screw (23). Then tap
the shifter cam shaft out of the cam and remove the
cam (Figure 99).

10. Remove the shifter shaft cotter pin (27), Then tap
the shifter shaft (30) out of the cover.

1. Remove the shifter gear (28) and spring (29).

Inspection

1. Thoroughly clean all parts (except neutral switch)
in solvent, then blow dry.

NOTE
When parts have been disassembled
and cleaned, visually inspect them for
any signs of wear, cracks, breakage or
vther damage. If there is any doubt as
to the condition of any part, replace it
with a new one.

2. Replace any circlips and retaining rings that were
removed during disassembly, as removal sometimes
deforms and weakens them.

3. Check the shift cam slots for wear or grooves.
Excessive wear will result in difficult shifting.

4, Check pawl stops for breakage or minute surface
cracks.

Qil seal
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-4 or the transmission will not shift
into all gears.

1. There is a timing cut (2 cuts on 1970 and later
models) between the 2 center teeth on one side of the
shifter gear. This mark must be aligned with the
corner of the squared end of the shifter shaft which
is just 1o the left of its last ratchet tooth. See Figure
100.

2. Position the shifter gear (28) and spring (29} into
the shifter cover. Install the shifter gear so that the
timing marks face as shown in Figure 101.

3. Install the shifter shaft into the case. Align the
timing mark on the shifter gear with the first slot on
the shifier shaft. See Figure 101.

4. Support the shifter gear with a 5/8 in. wrench as
shown in Figure 102. Then tap the shifter shaft into
the shifter gear.

3. Install anew cotter pin (27) in the end of the shifter
shaft.

6. Install the shifter cam as foliows:

a. Examine the shifter cam gear teeth. Note that
one tooth is shorter than the rest or that a
timing mark is stamped on the top of one gear
tooth, This tooth is the timing mark.

b. Place the shifter cam into the shifter cover.

c. Engage the shifter cam gear with the shifter
gear by aligning the shifter cam timing mark
with the shifter gear timing mark. See Figure
103.

TIMING SHIFTER GEAR

L7 FL timing mark
FX timing mark

I Shifter gear
Shifter shaft

d. Install anew camshaft O-ring (25, Figure 92).
€. Install the cam shaft through the shifter cover
and shifter cam until the shaft’s slotted groove
is aligned with the set screw hole. Install the
set screw until it bottoms on the cam shaft.
7. Install the cam follower (22), spring (21), retainer
washer (20)) and cam follower retainer (19). Tighten
the retainer and lock it with one lockwasher tab.
8. Install a new adapter plate gasket (17).
9. Install the adapter plate (16) and screws. Coat the
screws with Loctite Lock N” Seal. Install the screws
finger tight at this time.
10. Rotate the shifter cam into first gear. When in
first gear, the cam follower will rest on the first
detent,
L1. Adjust the adapter plate (16) as follows:

a. 1966-early 1978 Align the adapter plate tim-
ing notch with the notch between the 2 shifter
gear teeth. See Figure 104,

b. Late I978-early 1979: Align the adapter plate
timing notch with the first shifter gear tooth
notch. See Figure 105,

¢. Tighten the adapter plate screws (14) to 6-9
ft.-Ib. (8.3-12.4 Nem).

d. Rotate the shifter cam into all 4 gears and
check the adapter plate timing notch at each
gear position. The notch should align between
2 gear teeth on each gear shaft (except in
neutral). When the cam is in neutral, the adapt-
r plate timing notch will line up with the first

B
¥
)
7
7
Mo
-1 First slot
4 FL timing mark

! O (TFX timing mark




182

CHAPTER FIVE

gear tooth. If the shifter gear and shifter cam
do not align correctly, remove the cam and
reassemble.

12. Grease the pawl carrier springs (13) and install
them on the adapter plate,

13, Grease the shifter shaft end.
14. Lubricate the right and left pawls with light
machine oil.

15. Install the paw! springs (12} and pawls (10 and
11} into the pawl carrier (9). Make sure te align the
pawl grooves with pawl carrier pins.

16. Align the pawl carrier tab with the 2 pawl carrier
springs and install the paw] carriet.

17. Lubricate the back of the pawl carrier with
grease.

18. Install a new pawl carrier cover gasket. Then
install the pawl carrier cover. Align the notch in the
cover with the notch in the adapter plate.

19. Apply Loetite Lock N’ Seal to the cover mount-
ing serews and install the screws, Install the short
screw in the bottom hole and secure it with the nut.

20. Install the dust shield. Then align the shift [ever
with the dust shield and install it. Coat the mounting
screws with Loctite Lock N° Seal. Tighten the
screws securely.

21. Apply Loctite Pipe Sealant With Teflon onto the
neutral switch threads. Install the switch and tighten

securely.
0O 0,0 0Oc
L ™ 7

Notches aligned

(-
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SHIFTER COVER
(LATE 1979-1984)

Removal

The shifter cover can be removed with the trans-
mission installed on the motorcycle, If transmission
repairs are also required, remove the transmission
and shifter cover as one unit. This procedure de-
scribes removal of the shifter cover only.

Refer to Figure 106 for this procedure.

1. Remove the battery and battery cover.

2. Drain the oil tank as described in Chapter Three.
Then remove the oil tank,

A, Remove the bolts and washers attaching the shift
cover to the transmission; the bolt from the hole
indicated by an arrow in Figure 106 can be loosened,
but not removed. To retnove the bolt, the shifter shaft
cover (11) must be removed first,

4. Lift the shifter cover off of the transmission hous-
ing. Discard the shifter cover gasket.

5. Installation is the reverse of these steps. Note the
following.

6. Install a new shifter cover gasket during installa-
tion.

7. Lightly coat the shift cover mounting bolts with
Loctite Lock N’ Seal. Tighten the mounting bolt to
13-16 ft.-1b. (17.9-22,1 Nemn).

8. Adjust the shift linkage as described in Chapter
Three.

Disassembly

Refer to Figure 106 for this procedure.

Timing notch

1. Remove the neutral indicator switch (5) and
washer.

2. Remove the shifter shaft cover bolts (7) and
washers.

3. Remove the shift lever bolt {9) and washer.

4. Remove the shifter linkage assembly from the
transmission cover.

5. Remove remaining shifter cover bolt.

6. If necessary, remove the top plug (17) as follows:

a. Drill a 1/4 in. (6.35 mm) hole through the top
plug. Drill only far enough to penetrate com-
pletely through the top plug.

b. Pry the top plug off of the shift cover with a
punch inserted through the dritled hole.

¢. Discard the top plug; a new plug must be
mstalled during reassembly.

7. Remove the shift cam retaining ring (23) and
washer through the top plug hole opening and re-
move the shift cam (25) and pawl assembly.
8. Disassemble the shifter cover as follows:

a. Remove the cam follower (1, Figure 107) and
spring (2, Figure 107) from the cam follower
body.

b. Pry back the lockwasher tabs and remove the
cam follower body bolts (4, Figure 107).

¢. Lift the cam follower body (5, Figure 107) out
of the shift cover.

d. Remove the screws, pawl stops and remove
the long springs (8, Figure 107).

Inspection

1, Thoroughly clean all parts (except neutral switch)
in solvent, then blow dry.

NOTE
When parts have been disassembled
and cleaned, visually inspect them for
any signs of wear, cracks, breakage or
other damage. If there Is any doubt as
to the condition of any part, replace it
with a new one.

2. Replace any circlips and retaining rings that were
removed during disassembly, as removal sometimes
deforms and weakens them,

3, Check the shift cam slots for wear or grooves.
Excessive wear will result in difficult shitting.

4, Check paw! stops for breakage or surface cracks.
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FX MODELS

> ®\
g 10 Tiss 4
3 15

SHIFT COVER (LATE 1979-1984)

43 4

gt

8 1035 1518

FL MODELS

. Bolt(5)

. Washer (5)

Shift cover
Gasket

. Neutral indicator switch
Washer

Bolt {2)

. Lockwasher (2)
Bolt

10. Washer (2)

11. Shifter shaft cover
12. Gasket

13. Shifter shaft

14. Qil seal

15. Nt

OENO U BN

42

. Washer
. Plug

Lockplate

. Bolt {2)

. Plunger body
. Plunger

. Spring

. Retaining ring
. Thrust washer
. Shift cam

Pawl carrier
Shifter pawl spring
Retaining ring {2)
Pawl (2}

. Spacer {2)

. Pawl carrier spring (2)
. Shifter pawl stop, rear
. Shifter pawl, front

. Socket head screw

. Bushing

- Shift lever arm (FX)

. Shift lever {FX)

. Shift linkage arm {FX)
. Retaining ring (2} (FX}
. Pivot pin (3} {FX}

. Grease fitting

. Shift lever arm (FL)

. Shift lever {FL})
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Assembly

1. Lubricate the pawl stop springs (8, Figure 107)
with multi-purpose grease.

1. Cam follower 5. Cam follower body
2. Spring 6. Screw
3. Lock piate 7. Pawl stop
4. Bolt 8. Spring
Pawl carrler

Shitt cam

2, Install the pawl stops {7, Figure 107} and secure
with the Allen bolts.

3. Install the pawl stop springs (8, Figure 107).

4, Install the cam follower body (5, Figure 107),
lockplate and bolts. Tighten the bolts and bend the
lockplate tabs over the bolts to lock them.,

3. Install the spring (2, Figure 107) and cam fol-
lower (1, Figure 107) into the cam follower body,
6. Coat the neutral switch threads with Loctite Pipe
Sealant With Teflon. Install the neutral switch and
washer and tighten to 5-10 ft.-1b. (6.9-13.8 Nam).
7. Refer to Figure 108, Slide the pawl assembly onto
the shift cam, Engage the pawls with the shift cam
gear lecth.

8. Install the shift cam and paw! assembly into the
shift cover. Position the tab on the pawl assembiy
between the pawl stop springs.

9. Install the shift cam washer and a new circlip.
10. Coat a new top plug (17, Figure 106} with
Seal-All, Then place the top plug in the cover and
scat it with a ball peen hammer.

11. Assemble the shift linkage using a new circlip.
Tighten all linkage bolts securcly.

SHIFT FORKS
Removal/Disassembly

Refer to Figure 109 for this procedure.
1. Remaove the shift cover as described in this chap-
ter.
2. Remove the shifter finger rollers (Figure 110)
from each shifter finger.
JA. 1966-1976: Remove the lock screw (Figure
111) securing the shitter fork shalt.
3B. 1977-on: Remove the circlip (Figare 112) from
the end of the shifter fork shaft,
4. Remove the shifter fork shaft (Figure 113) from
the case by tapping it out with a drifl.
5. Remove the shifter forks (Figure 114).

NOTE
Do not disassemble the forks unless
veplacement of a part or parts is neces-
sary.

NOTE
When disassembling the shifter fork as-
semblies, label each sub-assembly as
they are not interchangeable (Figure
135)
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6. Leosen and remove ihe shift finger nuts (Figure
116) and remaove them. Then disassemble the shifter
forks in the order shown in Figure 109,

7. Repeut Step 4 for the oppositc shilt finger assem-
bly.

Inspection

L. Clean all parts in scivent.

2. Inspeci each shifter fork (Figure 116) [or signs of
weal or cracking, Make surethe forks slide smoothly
on the shifter fork shafi. Replace any worn forks.

3. Check for any arc-shaped wear or burn marks on
the shitter forks (Figure 117). If these are apparent,
the shifter fork has corme in contact with the ecar,
indicating that the fingers are worn bevond use and
the fork must be replaced.

4. Roll the shifter fork shatt on a (at surface such as
apicce of plate glass and check for bends. If the shaft
is bent, it must be replaced.

®

LATE 1879.0M

1966 T EARLY 1979

. Mut{2)

. Lockwashar (2}

Shifter fork (counterfork)
Spacing shim {variable number)
(0.007 in. and 0.014 in.)

it seal

B

&

SHIFTER FORKS

LATE 1979.-0M

1966 TO EARLY 1979

Shifter finger rojlers
Shifter finger (2)

Shifter fork shaft

. Lockring

. Shifter fork (inain shaft)

SopNs
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5. Install each shift finger on the shift shaft (Figure 1. Coat all bearing and sliding surfaces with assem-
118). The stift fingers should slide smoothly without  bly oil.

any signs of binding. 2. Install the spacer(s), shifter fork, lockwasher and
nut on the shift finger. Tighten the nut to 10-12 {1.-1b,
(13.8-16.5 N.m). Bend the lockwasher tab to lock

Agsembl
Y against the nut.

NOTE
If any part was replaced, the shifter
clutch clearance must be checked and
adiusted. Because this procedure re-
quires special tools, refer clearance
check to a Harley-Davidson dealer.

CAUTION
Do not exceed the torque specifications
in Step 2 as this could cause the shift
finger to bind on the shift shaft.

3. Position the shifier fork assemblics in the trans-
mission case (Figure 114). Engage the shifter forks
with their respective gears.

4. Slide the shift shaft throngh the transmission casc
and through the shifter fork assemblies. Secure the
shaft with the lockscrew (Figure 11F) or a new
circlip (Figure 119). _

5. Tnstall the shift rollers (Fignre 110) onto the shift
fingers.

6. If any part was replaced, have the shift fork
adjustment checked by a Harley-Davidson dealer.

KICKSTARTER AND
STARTER CLUTCH

Removal/Installation

Refer to Figure 120 (1966-1969) or Figure 121
(1971-1984).
1. Disconnect the negative battery cable.
2. Drain the transmission 0il as described in Chapter
Three.
3. Remove the exhaust system as described in Chap-
ter Seven.
4, Remove the rear master cylinder. See Chapter Ten.
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NOTE
Do not disconnect the brake hydraulic

line or hose or the brakes will have to
he bled.

5. Remove the cluich cover (Figure 122) on the
primary cover

6. Scc Figare 123, Loosen the pushrod locknut and
turn the adjusting screw counterclockwise to remove
all tension on the pushrod.

7. Remove the kickstarter pedal.
8. Remove the starter bracket (A, Figure 124).

9. Remove the side cover mounting bolts and rc-
move the side cover (B, Figure 124) and gasket.

H). If necessary, disassemble the side cover as de-
scribed in this chapter.

11. Installation is the reverse of these steps. Note the
following.

12. Install a new side cover gasket.

13. Pull the pushrod assembly partway oul as shown
in Figure 125.

14. Position the release lever to the left of the cover
as shown in A, Figure 126.

13. Align the pushrod oil slinger (Figure 127) with
the release lever mechanism (B, Figure 126) and

install the side cover, The lever should face as shown
in Figure 128,

16. Install the side cover mounting bolts and tighten
them to 13-16 tt.-1b. (17.9-22,1 N.m).

17. Refill the transmission with the correct type and
quantity of oil as described in Chapter Three.

18. Adjust the clutch as described in Chapter Three,
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Disassembly

Refer to Figure 120 or Figure 121 for 1his proce-
dure.
1. Clamp the end of the kickstarter shaft in a vise
with soft jaws. Then from inside the cover, pry back
the kickstarter shaft lockwasher and remove the nut
(A, Figure 129),
2. Using a universal type claw puller (Figure 130),
remove the kickstarter gear. See B, Figure 129.
3. Support the side cover in a vise or on wood blocks.
Do not block the kickstarter shaft or spring. Drive

the kickstarter shaft out of the cover using a plastic
hammer. Remove the thrust washer (11, Figure 120
or 27, Figure 121).

4. Remove the release lever nut and washer.

5. Pull the release lever off of the shaft with a
universal type claw puller.

6. Remove the clip. Then remove the shaft from the
cover.

7. Remove the release finger and washer.

KICKSTARTER ASSEMBLY (1966-1969)

4
1. Bolt
2. Lockwasher 14. Release lever bushing {upper) 26. Starter crank gear pin
3. Bushing 15. Reilease lever bsuhing {lower) 27. Rivet
4. Pedal 16. Cap 28. Lockwasher
5. Pedal pin washer 17. Starter clutch nut 29. Nut
6. Starter crank assembly 18. Starter clutch key 30. Screw
7. Bolt 19. Washer 31. Lockwasher
8. Starter crank shaft 20. Starter clutch 32. Cover
9. Stud 21. Starter gear 33. Seal
10. Spring 22. Starter clutch key 34. Nut
11. Thrust washer 23. Cam plate 35. Washer
12. O-ring 24, Bushing 36. Cover
13. Bushings 25. Starter cluteh spring 37. Gasket
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OOND G BN

1971-1976 FX MODELS <

1977-ON FX MODELS

KICKSTARTER (1970-ON)

26

. Starter crank
. Plvot pin

Spring
Ball
Bracket
Circlip

. Lockwasher

Bolt

. Starter pedal

. Pedal pin washer
. Bolt

. Starter crank

30

. Bushing

. Lockwasher
. Baolt

. Starter crank
. Bolt

Lockwasher
Cover

. Upper bushing
. Washer

. Lower bushing
. Stud

. Plug

. Cap

Spring

. Washer

Nut

. Flat washer
. Side cover
. Gasket

. Bushing

. Q-ring

. Nut

. Washer

. Key

. Starter cluich

. Starter gear

. Bushing

. Starter clutch spring
. Rivet

. Cam plate

. Starter crank gear
. Pin

. Lockwasher

. Nut
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Inspection

1. Clean all components theroughly with solvent.
Remove any gasket residue from the cover-to-trans-
mission machined surfaces. Check the threads in the
transntission case to be surc they are clean. If dirty
or damaged, use a tap to true up the threads and
remove any deposits.

PUSHROD ADJUSTMENT

'Releasing disc
Pressure plate
oy > k:)jc_:knl_lt
justing screw
/ @’— Spring adjusting
" nuts {3}

s ir
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2. Visnally check the shaft surfaces for cracks, deep
scoring, excessive wear or heat discoloration.
3. Check the kickstarter gear for worn or damaged
gear teeth,
4. If oil Tleaks out of the sidc cover along the kick-
starter shaft, the oil seal must be replaced by remov-
ing the frenl bushing with a blind hole bearing
remover and slide hammer. Have the new bushings
installed by a Harley-Davidson dealer or machine
shop, as a press is required.
5. Check the kickstarter spring. 1f it is damaged or
broken, replace it by performing the following:
a. Remove the kickstarter shaft as described in
Disassembly.
b. Lift the outer spring hook off of the shaft
spring stop.
. Tap the spring off the kickstarter shaft with a
punch and hammer.
d. Install the new springs so that the outer spring
hook faces to the left-hand side when looking
at the kickslarter crank end. See Figure 131,

Assembly

Refer to Figure 120 or Figure 121 for this proce-
dure.
1. Assemnble the release finger as follows:

a. Install the washer and relcase finger into the
side cover,

b. Insert therelease lever shaflinio the side cover
and through the release finger and washer
Secure the shaft with 4 new circlip.

¢. Install the release lever. Then install the lock-
washer and the nut. Tighten the nuot until the
release lever bottoms on the shaft.

2, Install the washer on the kickstarter shaft so that
the chamfered side of the washer faces the spring.
3. See Figure 132. Install the kickstarter gear as
follows;

a. Tum the kickstarter shafl so that the flat side
is in the 12 o’clock position,

b. Slide the kickstarter gear onto the shaft. When
installed correctly, the kickstarter gear dowel
pin is in the 7 o’clock position.

4. Hold the kickstarter shaft in a vise with soft jaws
as during disassembly.

5. Engage the end of the kickstarter spring with the
stud on the side cover,

6. Press the Kickstarter gear omto the kickstarter
shaft.

Pulier
Starter
crank gear

iy

HEy Rl
y ///{I/é(é.;ﬂnw //’/”)?
”i%"f////'% L

i
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7. Install the kickstarter gear lockwasher and nut.
@ Tighten the nut to 50-60 ft.-1b. {69-82.8 Nem) (1966-
early 1978) or 30-40 ft.-Th. (41.4-55.2 Nem) (late
1978-0n). Bend the lockwasher tab over the nut to
lock it.

Starter Clutch Removal/Inspection/Installation

Reter to Figure 120 or Figure 121 for this proce-
dure.
. Remove the kickstarter side cover as described
under RemovaliInstallation in this chapier.

Hole wnh end of spring .
Shaft 2. Remove the pushrod (Figure 125).

’ chkstarter

3. Lock the transmission into 2 gears at once.

4. Bend the lockwasher tab away from the staricr
clutch nut (Figure 133).

5. Remove the starter clutch with the Harley-David-
son starter clutch puller (HD-95650-42). See Figure
134.

6. Remove the Woodruff key, starter clutch gear and

spring.

7. Check the starter gear and starter cluich tecth.
Teeth should be sharp and show no signs of eracking,
scoring or excessive wear. Replace starter clutch and
starter gear if teeth are rounded or if the kickstarter

12 o’clock pusltlon has been slipping.
8. Visually check the starter clutch for cracks, deep

scoring and excessive wear.

9. Slide the starter gear on the main shaft and check
side play by hand. If gear is loose, have the bushing
replaced by a Harley-Davidson dealer or machine
shop. Do not attempt o drive a new bushing into the
gear.
10. Instailation is the reverse of these steps. Note the
following:
a. Lubricate the main shaft with engine oil.
b. Install the spring and starter gear onto main
\QQ shaft.
\‘ — ¢. Push the starter gear toward the transmission
7 o’clock position ~M >’_"' e and release it. The spring should be able to
Starter crank gear push the geur forward. If the gear is tight, the
- gear bushing should be reamed. Refer this
service to a Harley-Davidson dealer.

d. Press the starter ¢lutch onto the main shaft.

e. Tighten the starter clutch nut to 34-42 fi.-1b,
(46,9-57.9 Nom). Bend the lockwasher tab
over to lock the nut.
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SIDE COVER
(ELECTRIC START)
Removal/Disassembily

1. Refer to Figure 135 for this procedure. Discon-
nect the negative battery cable.

2. Drain the transmission oit as described in Chapter
Three.

3. Remove the exhaust system as described in Chap-
ter Seven.

4. Remove the rear master cylinder reservoir. See
Chapter Twelve.

5. Remove the clutch cover (Figure 122} on the
primary cover.

6. See Figure 123. Loosen the pushrod locknut and
turn the adjusting screw counterclockwise to remove
afl tension on the pushrod.

7. Remove the starter bracket.

8. Remove the side cover mounting bolts and re-
move the side cover and gasket.

9. If necessary, disassemble the side cover as de-
scribed in this chapter.

10, Installation is the reverse of these steps. Note the
following.

11. Install a new side cover gasket.

12. Pull the pushrod assembly partway out as shown
in Figore 125,

13. Position the release lever to the left of the cover
as shown in A, Figure 126.

14. Align the pushrod oil slinger (Figure 127) with
the release lever mechanism (B, Figure 126) and
install the side cover. The lever should face as shown
in Figure 128,

15. Install the side cover mounting holts and tighten
them to 13-16 ft.-1b. (17.9-22.1 Nem).

16. Refill the transmission with the correct type and
quantity of oil as described in Chapter Three.

17. Adjust the clutch as described in Chapter Three.

Disassembly/Inspection/Assembly

Refer to Figure 135 for this procedure.
1. Remove the release lever nut and washer,
2. Pull the release lever off of the shaft with a
universal type claw puller.
3. Remove the clip. Then remove the shaft from the
COVCr,
4. Remove the release finger and washer,

5. Clean all components thoroughly with solvent.
Remove any gasket residue from the cover-to-trans-
mission machined surfaces. Check the threads in the
transmission case to be sure they are clean. If dirty
or damaged, usc a tap to true up the threads and
remove any deposits.

6. Visually check the shaft surfaces for cracks, deep
scoring, excessive wear or heat discoloration.

7. Slide the release lever shaft into the side cover.
Check the shaft-to-bushing wear by moving the
shaft back and forth. If there is excessive shaft wear,
replace the upper and lower bushings with a blind
hole bearing remover and slide hammer. Have a
Harley-Davidson dealer or machine shop press in
the new bushing.

8. Assemble the release finger as follows:

a. Install the washer and release finger into the
side cover.

Starter clutch gear
(HD-85650-42)
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b. Insert the release lever into the side cover and
through the release finger and washer. Secure
the shaft with a new circlip.

c. Install the release lever. Then install the lock-
washer and the nut. Tighten the nut until the
release lever bottomns on the shaft.

ELECTRIC STARTER DRIVE
Removal (Type I)

The Type 1 electric starter drive (Figure 136) is
used on the following models:

a. 1966-1982 FL.

b. All FX chain driven models.
1. Drisconnect the negative battery cable.
2. Remove the starler as described in Chapter Seven.
3. Remove the primary cover as described in this
chapter.
d. Remove the drive gear housing bolis (1, Figure
136) and remove the drive gear housing (12).

SIDE COVER
{ELECTRIC START MODELS)

% Nut
Lockwasher
% Release lever

Shaft
Upper bushing

Cover

Gasket
Finger
Washer
© - Lower bushing
8/ - Clip

Washer
Cover nut

5. Remove the oil deflector (3) and gasket (4).

NOTE
The gasket {4 ) was nort used on 1980 and
earlier models. However, Harley-
Davidson recommends installing gas-
ket on reassembly to prevent primary
case seal leaks.

6. Working from the left-hand side, disengage the
shifter lever finger (7) from the shifter collar (18).
Then remove the pinion gear and shaft assembly (%),
7. To remove the shifter lever, perform the follow-
ing:
a. Remove the battery and battery carrier as de-
scribed in Chapter Three.
b. Remove the oil tank mounting brackets.
¢. Remove the solenoid as described in Chapter
Seven.
d. Remove the shifter lever screw (6) and re-
move the shifter lever.

Inspection

L. Check the drive gear for worn, chipped or broken
teeth. Replace the gear if necessary.

NOTE
If the drive gear is worn, check the
starter gear as described in Chapter
Seven.

2. Check the drive gear thrust washer (9), if used, for
damage or cupping. Replace the washer if necessary.
3. Check the drive gear housing needle bearing for
wear or damage. Rotate the bearing with your {in-
gers and check for noise, roughness or looseness. I
the bearing’s condition is doubtful, replace it. Have
the bearing pressed out and a new one pressed in by
a Harley-Davidson dealer or machine shop. Do not
attempt to drive in the bearing.

4. Lubricate the needle bearing with a high tempera-
ture grease such as Lubriplate 110,

5. Install the drive gear and thrust washer (if used)
in the drive housing.

6. Inspect the pinion gear needle bearing (15) in-
stalled in the primary cover as described in Step 3.
See Figure 137. Also check the pinion shaft collar
(16) bearing surface. If bearing or collar is wormn,
replace them both. Replace the bearing as described
in Step 3.
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STARTER DRIVE HOUSING (TYPE 1)

Belt

Drive gear housing assembly
Qil defector

Gasket

Pinion gear and shaft assembly
Shifter lever screw

Shifter iever

Drive gear

Thrust washer

. O-ting

. Bearing (in drive gear housing)
. Drive gear housing

. Locating pin

. Thrust washer
. Bearing {in primary cover)
. Pinion shaft collar

Pinion gear
Shifter collar

. Pinlion shaft nut

(left-hand thread)

., Pinion shaft
., Spacer
, Circlip

Nut

. Lockwasher
. Stud
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7. Check the pinion gear for worn, chipped or broken
teeth. Replace the gear if necessary.

NOTE
If the pinion gear is worn, check the
clutch ring gear as described in this
chapter under Clutch Inspection.

8. Check the shifter collar groove and the shifter
lever fingers [or wear, Replace both parts if either is
wom,

9. To disassemble the pinion gear shaft assembly (5),
perform the following:

NOTE
The pinion shaft nut uses left-hand
threads.

a. Sccure the pinion shaft in a vise with soft jaws.

b. Remove the pinion shafl nut (19).

c. Remove the washer (14) and pinion shaft col-
lar {16).

d. Remove the slide pinion gear (17) and shifter
collar (18) as one unit.

e. Remove the spacer (21),

f. Tf necessary, remove the circlip ¢€22) and sepa-
rate the pinion gear and shifter collar. -

g. Inspect components as described in this sec-
tion.

10. Assemble the pinion gear and shaft assembly by
reversing Step 9. Note the following:

a. Inspect all parts for wear and damage as de-
scribed in this procedure. Replace parls as
DECEssary.

b. Install the circlip (22).

¢. Lubricate all parts with & high temperaturce
grease,

Installation

1. Assemble the pinion gear and shaft assembly as
described under Inspection.

2. Install the pinion shaft assembly. Engage the
shifter lever fingers (7, Figure 136) with the shifter
collar drum (18).

3. Tnstall the shifter lever assembly into the inner
primary case. Lubricate the shifter lever screw with
a high temperature grease and install it through the
shifter lever. Tighten the screw securely.

4. Install the drive gear housing {with gear). See
Figure 138.

3. Install a new O-ring ([0, Figure 136) in the oil
deflector.

6. Install the oil deflector onto the drive gear hous-
ing.

7. Install a new gasket (4) on the oil deflector,

8. Install the primary cover as described in this
chapier.

9. Install the solenoid and starter as described in
Chapter Seven.

Removal (Type H)

The Type IT electric starter drive (Figure 13%) is
used on all belt drive models.
1. Disconnect the negative battery cable.
2. Remove the starter as described in Chapter Seven.
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3, Remove the primary cover as described in this
chapter.

4, Remove the outer drive gear housing bolts (I and
2, Figure 139).

5. Remove the outer drive housing (3), gasket (4)
and drive gear (5).

6. Remove the inncr drive housing bolts (6) and
remove the housing (7) and gasket (8).

7. Working from the left-hand side, disengage the
shifier lever fingers (10) from the shif{ter collar (17},
Then remove the pinion gear and shaft assembly
(16).

8. Toremove the shifter lever, perform the foHowing:

a. Remove the battery and battery carrier as de-
seribed in Chapter Three.

b. Remove the oil tank mounting brackets.

¢. Remove the solenoid as described in Chapter
Seven,

d. Remove the shifter lever screw (9) and re-
move the shifter lever.

Inspection

1. Check the drive gear (5} for worn, chipped or
broken teeth, Replace the gear if necessary.

14 18 1315

STARTER DRIVE {BELT DRIVE MODELS)

1. Bolt

2. Bolt 8. Gasket 16. Pinion gear

3. Quter drive 9. Screw 17. Shifter collar
gear housing 10. Shifter lever 18. Nut (left hand

4. Gasket 11. Bearing threads)

5. Drive gear 12. Seal 19. Pinion shaft

6. Bolt 13. Thrust washer 20. Snap ring

7. Inner drive 14. Bearlng 21. Stopclip
gear housing 15. Pinion shaft collar 22. Locating pins
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NOTE
If the drive gear is worn, check the
starter gear as described in Chapter
Seven.

2. Inspect the inner drive gear housing seal (12) {for
wear or damage. If necessary, remove the seal by
prying it out of the housing with a screwdriver.
Install the new seal with a large socket placed on the
outside seal surface. Install the seal with the lip side
facing toward the drive gear.

3. Grasp the locating pins {22) on both sides of the
inner drive gear housing (7). The pins should be
tight. If not, check the pin locations to make sure the
housing is not cracked.

4, Check the inner drive gear housing needle bearing
(14) for wear or damage. Rotate the beartng with
your fingers and check for noise, roughness or loose-
ness. If the bearing’s condition is doubtful, replace
it. Have the bearing pressed out and a new one
pressed in by a Harley-Davidson dealer or machine
shop. Do not attempt to drive in the bearing.

5. Lubricate the needle bearings with a high tem-
perature grease.

6. Inspect the pinion gear needle bearing (11} in-
stalled in the outer drive gear housing as described
in Step 4. Also check the pinion shaft collar {13)
bearing surface. If bearing or collar is worn, replace
them both, Replace the bearing as described in Step
4.

7. Check the pinion gear for worn, chipped or broken
teeth. Replace the gear if necessary.

NOTE
If the pinion gear is worn, check the
clutch ring gear as described in this
chapter under Clutch Inspection.

&. Check the shifter collar groove (17) and the shifter
lever fingers (10) for wear. Replace both parts if any
one part is worn.

9. To disassemble the pinion gear shaft assembly
(16), perform the following:

NOTE
The pinion shaft nut uses left-hand
threads.

a. Secure the pinion shaft in a vise with soft jaws.

b. Remove the pinion shaft nut (18).

¢. Remove the washer (13) and pinion shaft col-
lar {15).

d. Remove the slide pinion gear (16) and shilter
collar (17) as one unit.

¢. If nceessary, remove the snap ring (20} and
separate the pinion gear and shifter collar.

f. On 1983 and earlier FEXSB models, remove the
stop clip (21).

g. Inspect components as described in this sec-
tion. On 1983 and earlier FXSB models, re-
place the pinion shaft if the stop clip groove is
WOTTL

10. Assemble the pinion gear and shaft assembly by
reversing Step 9. Note the following:

4. Inspect all parts for wear and damage as de-
scribed in this section. Replace paris as neces-
sary.

b. Instail new snap ring (20).

¢. On 1983 and earlier FXSB models, install a
new stop clip (21).

d. Lubricate all parts with a high temperature
grease.

Installation

1. Assemble the pinion gear and shaft assembly as
described under Fnspection.

2. Install the shifter lever assembly into the inner
primary case. Lubricate the shifter lever screw with
a high temperature grease and install it through the
shifter lever, Tighten the screw securely.

3. Install the pition shaft assembly. Engage the
shifter lever fingers (10) with the shifter collar (18).
4, Glue a new gasket (8) onto the inner drive gear
housing (7).

5. Install the inner drive gear housing over the pinion
shaft assembly and install onto the primary case.
Install the mounting bolts and tighten securcly.

6. Lubricate the drive gear with high temperature
prease and slide it onto the pinion shaft.

7. Cement a new gasket (4) onto the outer drive gear
housing. Then install the housing and tighten' the
mounting holts securcly,

8. Install the starter as described in Chapter Seven.
9. Install the primary cover as described in this
chapter,

10. Install the solenoid as described in Chapter
Seven.
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SHIFTER ADJUSTMENT

Shifter adjustment is required to compensate for
conponent wear or whenever the iransmission has
been removed.

Hand Shift Linkage Adjustment {1966-early
1978)

1. Move the shift lever into 3rd gear.

2. Disconnect the shifter rod from the shifter lever.
3. Caretully move lever on transmission until shifter
spring plunger inside transmission drops into its
detent. This position can be determined by feel.

4. Adjust clevis on shift rod until it aligns exactly
with hole in shifter cover.

5. Reconnect the shifter rod to the shifter lever

Foot Shift Linkage Adjustment (1966-early
1978 FL and 1966-1984 FX Except FXWG)

LA, FL models: Determine that noich or mark in end
of foot shifter shaft aligns with clamp slot in shifter
lever. Tf necessary, adjust length of rod by removing
shifter rod end bolt, then turning red end as required.
1B. FX models: Shift linkage should operate so that
the shifi pedal can travel to its full limit without
nterference when making gear changes. If neces-
sary, adjust threaded ends on rod after removing
retainer ¢lip (Figure 1403,

2. Recheck the adjustment.

Shift Linkage Adjustment
{Late 1978-1984 FL and FXW{Q)

Refer to Figure 141 for this procedure.
1. The shifl linkage should operate so that the shift
pedal can travel to its full hmit without interference
when making gear changes. If necessary, adjust as
follows,
2. On FL models, remove the left-hand side exhaust
pipe. See Chapter Six.
3. Remove the cotter pin and clevis pin securing the
shift rod to the shift tever.

4, Loosen the shifter rod locknut. Then adjust the
shifter rod so that the shift pedal can travel comrectly
as described in Step 1. Reinstall the clevis pinand a
new cotter pin.

Retaining clip
Shift linkage rod
Locknut

Locknut
Shift linkage rod
Clevis pin

P G Y
" NP e

.‘-
B
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Tabie 1 CLUTCH SPECIFICATIONS

ftem in. mm
Roller bearing fit
1966-early 1978 0.002-0.003 0.051-0.076
Spring adjustment
1966 31/32 24.61
1967-0n 11/32 26.19

Table 2 CLUTCH TIGHTENING TORQUES
item ft.-lb. N.m

Compensating sprocket nut

Late 1978-on 80-100 110.4
Transmission sprocket locknut

1966-1963 See text

1970-early 1978 50-60 69-82.8

Late 1878-early 1983 105-120 144.9-165.6

Late 1983-on 80-30 110.4-124.2
Primary cover screws

Late 1978-on 18-22 24.8-30.4

Table 3 PRIMARY CHAIN ALIGNMENT

Dimension C Spacer thickness
0.2500-0.2812 In. (6.35-7.14 mm) 0.060 in. (1.52 mm)
0.2812-0.3125 in. (7.14-7.94 mm) 0.090 in. (2.28 mm)
0.3125-0.3427 in. (7.94-8.70 mm) 0.120 in. (3.05 mm}
0.3437-0.3750 in. (8.73-9.52 mm) 0.150 in. (3.81 mm}
0.3750-0.4063 in. {9.52-10.32 mm} 0.180 in. (4.57 mm)
0.4063-0.4375 in. (10.32-11.11 mm) 0.210 in. (5.33 mm)

Table 4 PRIMARY BELT ALIGNMENT

Dimension C Spacer thickness
0.324-0.304 in. {8.23-7.72 mm) 0.060 in. (1.52 mm)
0.304-0.284 in. {7.72-7.21 mm) 0.040 in. {1.02 mm)
0.264-0.264 in. (7.21-6.71 mm) 0.02Q in. (0.51 mm)
0.264-0.254 in. {6.71-6.45 mm) 0.010 In. (0.25 mm)
0.254-0.244 in.{6.45-6.20 mm) none

Table 5 TRANSMISSION SPECIFICATIONS (1966-EARLY 1978)

Specification
item in. mm
Main shaft drive gear
Roller beating 0.0005-0.002 0.013-0.051
Inner bearing 0.002-0.003 0.051-0.076
Drive gear end play
1966-1969 0.003-0.013 0.076-0.330
1970-early 1978 0.0025-0.01356 0.063-0.343
Main shaft
Third gear end play 0.000-0.017 0.00-0.43

(continued)
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Table 5 TRANSMISSION SPECIFICATIONS {1966-EARLY 1978) (continued)

Specification

ltem in. mm
Countershaft
Gear end play
1966-196% 0.008-0.012 0.20-0.30
1870-early 1878 0.007-0.012 0.18-0.30

Shifter clutch clearance
Low and second gear

1966-1969 0.075 1.90

1970-early 1978 0.080-0.090 2.03-2.29
Third and fourth gear

1966-1969 0100 2.54

1970-early 1978 0.100-0.110 2.54-2.79
Sliding reverse gear '

1966-1969 0.055 1.40

1870-carly 1978 0.060-0.070 1.52-1.78
Gear backlash 0.003-0.006 0.08-0.15

Shifter cam end play 0.0005-0.0065 0.013-0.165

Table 6 TRANSMISSION SPECIFICATIONS (LATE 1978-1984}

Specification Wear limit
ltem in. mm in. [11714]
Mainshaft main drive gear
End play
Late 1978-1981 0.0025-0.0135 0.063-0.343 €.025 0.63
1982-on 0.010-0.025 0.254-0.635 0.025 0.63
Mainshaft bushing 0.0018-0.0032 0.046-0.081 0.004 0.10
Mainshaft
Third gear end play 0.000-0.017 0.00-0.43 0.020 0.51
Fit on shaft 0.0012-0.0023 0.030-0.058 0.003 0.08
Shift fork cluich gear spacing 0.100-0.110 2.54-2,79 0.110 2.79
Mainshaft low gear end bearing
Fit In housing
Loose 0.0013 0.033 0.0020 0.051
Press 0.0001 0.003 0.0005 0.013
Fit on shaft
Loose 0.001 0.025 0.0015 0.038
Press 0.0007 0.018 (.001 0.025
Housing in case
Loose 0.0005 0.013 0.0009 0.023
Press 0.0010 0.025 0.0015 0.038
Countershaft
Runout - - 0.003 0.076
Drive gear end bearing 0.0025-0.020 0.063-0.51 0.002 0.051
Low gear end bearing 0.0005-0.0019 0.013-0.048 0.002 0.051
Gear end play 0.004-0.012 0.102-0.305 0.015 0.381
Second gear
End play 0.003-0.017 0.076-0.432 0.020 0.51
Bushing on shaft 0.000-0.0015 0.000-0.038 0.002 0.051
Bushing in gear 0.0005-0.0025 0.0123-0.063 0.002 0.051
Low gear
Bushing on shaft 0.000-0.00t5 0.000-0.038 0.002 0.051
Bushing in gear 0.0005-0.0025 0.013-0.063 0.002 0.051
Shifter clutch 0.080-0.080 2.032-2.286 0.090 2.29
Gear backlash 0.003-0.006 0.076-0.152 0.010 0.25

Shifter cam {Late 1978-early 197%9)
End play 0.005-0.0065 0.127-0.165 0.007 0.178




CHAPTER SIX

FUEL AND EXHAUST SYSTEMS

The fuel system consists of the fuel tank, shutoff
valve and filter, carburelor and air cleaner,

This chapter includes service procedures for all
parts of the fuel and exhausi system.

AIR CLEANER

The air cleaner must be cleaned or replaced at the
intervals specified in Chapter Three (or more fre-
quently in dusty areas).

Service 1o the air cleaner element is described in
Chapter Threc.

CARBURETORS
Service

Major carburetor service (removal and cleaning)
should be performed when poor engine performance
andfor hesitation is observed. Carburetor jeiting
changes should be attempted only if you're cxperi-
enced in this type of “tuning” work; a bad guess
could result in costly engine damage or, at best, poor
performance.

NOTE
When tuning late model engines, check
with local authorities for regulations
CORCErning emissions.

If after servicing the carburetors and making ad-
Jjustments as described in this chapter, the motorcy-
cie does not perform correctly (and assuming that
other factors affecting performance are correct, such
as ignition timing and condition, engine tuning,
ete.), the motorcycle should be checked by a dealer
or a qualified performance tuning specialist,

Removal/Installation

1. Remove the air cleaner as described in Chapter
Three.

2. Disconnect the fuel line at the carburetor.

NOTE

Some factory installed hose clamps
must be cut off with pliers and cannot
be reused. Use a removable hose clamp
during installation so that the fuel line
can be removed more easily when per-
Sforming future service or roadside trou-
bieshooting.

3. Disconnect the throttle cable(s) at the carburetor.

4. Loosen the choke cable set screw at the carburetor
and slide it out of its holder,

5. Disconnect the vacoum line at the carburetor (if
s0 equipped).
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6. Remove the carburetor mounting nuts and wash-
crs and remove the carburclor.

NOTE
Drain most of the gasoline from the
carburetor assembly and place it in a
clean heavy-duty plastic bag to keep it
clean until it is worked on or reinstalled.

CAUTION
Cover the exposed manifold with shop
rags or tape. This will prevent engine
damage from small objects dropped un-
detected into the manifold.

7. While the carburetor is removed, examine the
intake manifold on the cylinder head for any cracks
or damage that would allow unfiltered air to enter
the engine. Any damaged parts should be replaced.
8. Install by reversing these removal steps. Install a
new manifold gasket. Adjust the throttle grip as
described in Chapter Three.

Disassembly/Assembly (Model DC)

Model DC carburetors are used on 1966 models.
Refer to Figure 1 for this procedure.
1. Remove the support bracket (25}, if so equipped.
2. Remove the throttle body screws and lockwashers
{1y and remove the throtue body (42) assembly.
3. Remove the throttle body gasket (2).
4. Remove the idle hole plug (3) from the throttle
body.
5. Remove the low speed needle valve (4), washer
(5) and spring (6).
6. Remove the throttle shaft screws (7) and lock-
washers. Then slide the throttle disc (8) out of the
shaft.
7. Loosen the throttle lever clamping screw (9). Then
remove the throitle lever stop screw (14) and spring
(15).
8. Slide the throttle shaft (13) out of the main body.
9. Remove the float bowl screws and tap the float
bowl (17) to remove it.
10. Remove the float bowl gasket (18).
1t. Unscrew the float nut (19) at the wop of the float
(20). Then slide the float off of the float lever {23).
12. Remove the float valve and seat assembly (21).
13. Remove the float lever screw (22}, lockwasher
and float washer. Then remove the floal lever and
bracket assembly (23).

OW U N

DC CARBURETOR-1966

. Throttle body screw and washer
. Body gasket
. Idle hole plug

Low speed needle valve
Low speed needle valve washer
Low speed needle valve spring

. Throtitle shaft screw

. Throttle disc

. Throttle lever clamping screw
. Throttie lever

. Throttle shaft spring

. Throttle shaft washer

Throttle shaft
Throttle lever stop screw

. Throttle lever stop screw spring

Bowl mounting screw

. Bowl

. Bowl gasket

. Float nut

. Fleat

. Float valve and seat

. Float [ever screw and washers

., Float lever and bracket assembly
. Support bracket nut and lockwasher
. Support bracket

. Bowl nut

. Bowl nut gasket

. Idie tube assembily

. Main nozzle

. High-speed needle valve

extension housing

. High-speed needle valve

. High-speed needle valve packing nut
. High-speed needle valve packing
. Carburetor jet

. Drain plug and gasket

. Idie passage tube

. Throttie shaft screw

. Vent clamp

. Vent housing

. Vent gasket

. ldle bleed tube

. Throttle body

. Main housing
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14. Remove the bowl nut (26) and gasket (27).

NOTE
If the idie tube (28) comes out with the
howl nut, do not attempt to remove it.
Usually the idle tube will remain in the
carburetor body.

15. Gently pull the idle tube {28) from the carburetor
body by tugging and moving it from side to side.

NOTE
Harley-Davidson recommends grind-
ing a screwdriver to fit the main nozzle
slot before removal in Step 16. The
screwdriver slot in the main nozzle is
0.051 in. wide.

16. Unscrew the main nozzle (29) and remove it.
17. Remove the high-speed needle extension hous-
ing (3(1). Then remove the needle (31), packing nut
(32) and packing (33).

18. Remove the high-speed metering plug or fixed
jet (34) opposite the high-speed needle valve hole.
19. Remove the drain plug (35) and gasket from the
main housing.

20. Remove the idle passage tube (36).

21. Remove the throttle shaft screw (37) and vent
clamp (38). Then remove the vent housing (39),
gasket and idle bleed tube (41).

22. Clean and inspect the carburetor as described in
this chapter.

23. Tnstall the throttle shaft (13) and check for ex-
cessive clearance by moving the shaft side-to-side.
Replace Lhe shaft if worn approximately 0.002 in.
(0.05 mm),

NOTE
When using a drill to clean fuel holes in
the following procedures, make sure to
use the exact drill specified and to take
extreme care not to enlarge the holes.
Check the drill carefully for size and
remove all burrs before use.

24, If the idle port holes next to the throttle disc
become crusted, and solvent will not clean them,
open them up with a drill of the exact size as listed
below.
a. Model DC-1,DC-1L, DC-1M and DC-10; No.
70 drilt.
b. Model DC-2; Ne. 56 drill.

25. Clean the idle jet hole with a No. 57 (0.043 in.,
1.092 mm) drill, and the angular hole it meets with
a No. 52 {0.0635 in., 1.613 mm) drilL.
26. Clean nozzle bleed holes with a No. 54 (0.055
in., 1.397 mm) drill. Clean the main passage with a
No. 17 (0.173 in., 4.394 mnz) drill.
27. Clean high speed needle seat holes with a No. 55
(0,052 in., 1.321 mm) drill for all models except
DC-2. On model DC-2, use a No. 70 (0.028 in.,
0.711 mm) drill.
28. Make sure that both carburetor vents are open.
29. Adjust the float rod as follows:
a. Assemble float valve and seat (21).
b. Install the float lever bracket screws (22) fin-
ger tight so that the bracket may be adjusted.
¢. Insert the float valve and seat assembly (21)
partially into the float bowl. Then align the
float lever fingers with the groove on the float
valve. Screw the float valve assembly into the
bowl.

CAUTION
Never screw the floai valve and seat
assembly into bowl with bowl attached
to the carburetar body. Fingers on lever
will be damaged if they are not engaged

properiy.

. Refer to Figure 2. Hold the float bowl upside
down. Then measure the distance between top
of float rod and the outer edge of the bowl
flange opposite the fuel inlet fitting. This
measurement must be made just as the float

©,
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valve seats lightly. This point can be deter-
mined by moving the float lever up and down
gently. The correct measurement is 1 in. £1/64
in. (25.4 mm % 0.397 mm).

e. If necessary, reposition the float lever bracket
(23} to obtain the correct measurement.

f. When the adjustment is correct, tighten (he
bracket screw securely. Recheck adjustment
after tightening screw,

g. Installthe float (20) on the float lever (23) with
its flat side facing up. Secure the float with the
float nut (19).

30. Reassemble the carburctor in the reverse order
of disassembly. Note the following.

CAUTION
When installing the high speed needle
assembly into the main body, always
back out the needle so that its point will
not enter the valve hole in the main body
when the body is tightened up.

31. Assemble the high speed needle (31), packing
(33} and packing nut (32) into the needle valve
extension housing (30). Tighten the packing nut (32)
Jjust enough to keep the needle from turning freely.
32. With the carburetor main body inverted, drop in
the idle passage tube (36), small end first, It may be
necessary to jiggle the body until the idle tube lo-
cales itself in position. Press on the end of the tube
until it seats and the bottom of the plug extends about
1/32 in. out of the main nozzle (29} passage.

33. Tnstall the idle passage tube (36) in the main
housing (43} with its chamfered end facing out,

Disassembly/Assembly
(HD Carburetor, 1967-1970)

Refer to Figure 3 for this procedure.
1. Remove the idle (Figure 4) and intermediate
{Figure 5) adjusting screws,
2. Remove the throttle valve screws and pull the
throttle valve (51) out of ifs shaft,
3. Remove the accelerating pump lever screw (3).
Then pull the throttle shaft out of the carburetor
housing. Remove the compression spring (50),
washers (49) and dust seals (48).
4, Remove the accelerating pump plunger assembly.
3. Remove the diaphragm cover (18).
6. Remove the diaphragm (17) and gasket (23).
Separate the gasket from the diaphragm.

7. Remove the plug screw {21) from the diaphragm
cover.
8. Remove the following parts in order:

a. Inlet control lever screw (34).

b. Imlet control lever pin (33).

c. Inlet control Tever (32).

d. Inlet control lever tension spring {37).

¢. Inlet needle (35).

9. Using a 3/8 in. socket, remove the inlet needle and
seat assembly (35).

10. Remove the inlet needle scat gasket (36} with a
picce of wire.

11. Remove the main jel plug screw (44) from the
side of the carburetor.

12. Remove the main jet (42) and its gasket.

13, Welch plugs (6, 7 and 8) are used 1o block the
main nozzle, idle port and the economizer check
ball. To remove any welch plug, perform the follow-
ng:

a. Drill a 1/8 in. (3.175 mm) diameter hole off
center through the welch plug only. Do not
drill deeper than the welch plug.

b. Pry out the welch plug with a smalil punch.
Make sure the casting surrounding the edges
is not damaged.

NOTE
The sides of the choke valves are ta-
pered 15° to conform to the throitle
bore. Note the top and botiom sides of
the choke valves before removal. They
niust be installed right side up.

14, Remove the lower choke valve (15).

15. Slide the choke shaft (13) out of the carburetor.
This in tum releases the vpper choke valve (11)
together with its spring {12), choke friction ball (9)
and the friction ball spring (10).

16, Remove the choke shaft dust seal (14).

17. Clean and inspect the carburetor parts as de-
scribed in this chapter.

18. Assembly is the reverse of these steps. Note the
following.

19. Install new welch plugs by seating them with a
flat end punch.

20. The inlet control lever tension spring (37) should
seal into the body casting counterbore and locate on
the inlet control lever protrusion. Adjust the inlet
control lever {32) so that it is flush with the metering
chamber floor by bending the diaphragm lever end
as required, See Figure 6.
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b

Accelerating pump
Accelerating pump lever
Accelerating pump lever
screw

Accelerating pump lever
screw lockwasher
Channel plug

Welch piug

Welch plug

Welch plug

Choke shait friction bail
Choke shatft frictlon spring

. Choke valve (top}

. Choke valve spring

. Choke shaft assembly
. Choke shaft dust seal

. Chaoke valve {bottom)

. Choke valve screws

. Diaphragm

. Cover

HD CARBURETOR (1967-1970)

ZZb e

. Accelerating pump check ball

retainer
Accelerating pump check ball

. Diaphragm cover plug screw
. Diaphragm cover screws

. Diaphragm cover gasket

. Economizer check kall

. Fuel filter screen

. ldle adjustment screw

. Idle adjustment screw spring

Throttle stop screw

. Throttie stop screw cup
. Throttle stop serew spring
. Throttle stop screw spring

washer

. Inlet control lever

. Inlet control lever pin

. Inlet control lever scraw
. Inlet needie and seat

. Inlet needle seat gasket

. Inlet control lever tension

spring

, Intermediate adjusting screw
. Intermediate adjusting screw

packing

. Intermediate adjusting screw

spring

. Intermediate adjusting screw

washer

. Main jet

. Main jet gasket

. Maln jet plug screw

. Main nozzie check valve
. Throttie shaft assembly
. Throttie lever wire block screw
. Dust seal

. Washer

. Throttie shaft spring

. Throttle valve

. Throttie valve screws
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21. Tighten the inlet seat assembly to 40-45 in.-b.
{4.6-5.2 Nem} and the accelerating pump channel
plug to 23-28 in.-Th. (2.6-3.2 Nem).

22, Adjust the carburetor as described in Chapier
Three.

Disassembly/Assembly
{Bendix Carburetor, 1971-1975)

The Bendix Model 16P12 carburetors are in-
stalled on 1971-1975 models. Refer to Figure 7 for
this procedure.

1. Remove the pump lever screw (1, Figure 7).

2. Remove the accelerator pump (3) as an assembly.
3. Remove idle tube (4) and its gasket (5).

4. Remove the jet and tube assembly (6) from the
bottom of the float bowl, It may be necessary to give
this assembly a firm tug to pull it from its bore, After
pulling it out, remove its fiber washer (7) and O-ring
(8.

5. Tap the float bowl (9) and remove it.

6. Carefully remove float pivot pin (11).

7. Remove fleat (12), float valve (14) and float
spring (13) as an assembly.

8. Remove float bowl gasket (15},

9. Remove the idle mixture needle (16} and its spring
{17).

10. Remove the throttle stop screw {18} and its
spring {19).

NOTE
The following steps are requirved only if
removal of the choke andior throttle
valves is necessary.

11. Remove the choke valve screws (21), Then slide
the choke valve (20) from the choke shaft (22).
Remove the choke shaft, together with the plunger
(22A) and spring (22B).

12. Remove the seal retainer (23) and seal (24) from
mside the choke shaft opening {only if replacement
is required).

13. Remove the throttle valve screws (27). Then
slide the valve (26) from the throttle shafl. Remove
the throttle shaft, together with its lever (28).

14. Remave the throttle shatt seal retainers (30 and
31 only) and seals (only if replacement is required).
15. Clean and inspect the carburetor as described in
this chapter.

16. Installation is the reverse of these steps. Note the
following.

17. Make sure that the float needle clip is attached
to float tang.

18. Make sure that the float spring is installed as
shown in Figure 8. When installing the float bowl,
bend end of spring up so that il rests against inside
of tloat bowl.

19. Check and adjust float level, if nccessary, before
installing float bowl. See Fuel Level Adjustment.

T

L
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BENDIX MODEL
16P12 CARBURETOR
(1971-1975)

. Apcelerating pump lever screw
. Accelerating pump lever
. Accelerating pump

ldle tube

. Idle tube gasket
. Main fuel jet and tube assembly
. Fiber washer

O-ring
Bowi

. Bowl drain plug

. Float pin

. Float assembly

. Float spring

. Flaat valve

. Bowl gasket

. ldle mixture needle

. ldle mixture needle spring
. Throttle stop screw

. Throttle stop screw spring
. Choke valve

. Choke valve screw

. Choke shatft and lever

. Plunger

. Spring

. Choke shaft seal retainer

. Choke shaft seal

. Choke shaft cup plug

. Throttle valve

. Throttle valve screw

. Throttle shaft and lever

. Throttle shaft spring

. Threttle shaft seal retainer
. Throttle shaft seal retainer
. Throttle shaft seal

. Throttle shaft seal

. Manifold gasket

. Manifold stud

. Intake manifoid

. Accelerating pump shaft pin

20. Adjust the carburetor as described in Chapter
Three.

Disassembly/Assembly
(Keihin Carburetor, 1976-early 1978)

Refer to Figure 9.
1. Disassemble the accelerating pump as follows:

a. Remove accelerating pump housing (33) at

the bottom of the float bowl (29).
b. Remove the spring (32), diaphragm (31) and
2 O-rings (30).

2. Remove the float bowl {29).
3. Remove the float pin screw (6) and withdraw the
float pin {5} and float (23).
4, Detach the fuel valve (21) from the float.
5. Remove the O-ring (28) from slot in float chamber
wall.
6. Remove the rod (7) and boot (8) from the float
bowl.
7. Remove the slow jet plug (27} and remove the
slow jet (25).
&. Remove the main jet (26) and the main nozzle
(24).
9. Remove the O-ring (20} from the slot in the intake
mounting flange.
10. Remove the throttle lever nut (19) and washer
(18). Then remove the throtile lever (17} and its
spring (16).
11. If necessary, remove the 2 brackets (2 and 15) at
the top of the carburetor housing.
12. The throitie and choke valve assemblies (40) are
matched to the individual carburetor during manu-
facturing. If these parts are damaged, the carburetor
must be replaced.
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KEIHIN CARBURETOR
{1976-EARLY 1978)

. Screw and washer

. Bracket

Screw

Screw

Float pin

Screw

Rod

Boot

. O-ring

. Throitle stop screw
. Spring

. Low speed mixture screw
. Spring

. Serew and washer
. Bracket

. Spring

. Throttle lever

. Washer

. Nut

. O-ring

. Fuel valve

. Clip

. Float assembly

. Main nozzle

. Slow jet

. Main jet

. Plug

. Q-ring

. Float bowl

. O-ring

. Diaphragm

. Spring

. Housing

. Screw and washer
. Screw and washer
. Clip

. Hose

. Filting

. Spacer {net standard)
. Choke plate (not shown)
. Choke iever

. Mounting fiange

. Accelerator pump lever
. Rocker arm

. Rocker arm spring

13. Installation is the reverse of these steps. Note the
following.

14, Check and adjust the float level before installing
the float bowl. See Float Level Measurement in this
chapter.

13. Adjust the carburetor as described in Chapter
Three.

Disassembly/Assembly
(Keihin Carburefor, Late 1978-on)

Refer to Figure 10 (fate 1978-1980) or Figure 11
(1981-on) for this procedure.
1. Remove the accelerating pump housing (28) at the
bottom of the float bowl. Then remove the spring
{27) and diaphragm (26).
2. Remove the O-ring (25A) from the accelerating
pump housing,.
3. Remove the float bowl (24).
4. Remove the float pin screw (6) and withdraw the
float pin (3) and float (19).
5. Detach the fuel valve (17) from the float.
6. Remove the rubber boot (8) and accelerator pump
rod (7) from the float bowl.
7. Remove the low speed plug (22) and remove the
low speed jet (20).
8. Remove the main jet (21).
9. Remove the nut and washer from the throttle shaft.
Then remove the throttle lever or fast idle cam (41)
and its spring.
10. If necessary, remove the 2 brackets at the top of
the carburctor housing.
{1. The throttle and choke valve assemblies are
matched to the individual carburetor during manu-
facturing. If these parts are damaged, the carburetor
must be replaced. Do not remove them.
12. Installation is the reverse of these steps. Note the
following.
13. Check and adjust the float level before installing
the float bowl. See Float Level Measurement in this
chapter.
i4. Adjust the carburetor as described in Chapter
Three.

Inspection/Cleaning (Al} Models)

1. Clean all metal parts in a good grade of carburetor
cleaner, This solution is available at most automo-
live or motorcycle supply stores, in a small, reseal-
able tank with a dip basket (Figure 12). If it is tightly
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CENGHOBENS

Screw and washer
Bracket

Fast idle adjusting screw
Screw

. Float pin

Screw

Rod

Boot

Limiter cap
Throttle stop screw

. Spring

. Idle mixture screw
. Spring

. Screw and washer
. Bracket

. Spring

. Throttle lever

. Washer

. Nut

. Inlet valve

. Clip

. Float assembiy

Low speed jet

. Matkn jet

. Plug

. Gasket

. Float bowl
. O-ring (2)
. Dlaphragm
. Spring

. Housing

KEIHIN CARBURETOR (LATE 1978-1980)

. Clip

. Hose

. Fitting

. O-ring

. Washer

. Choke plate (not shown)
. Choke lever shaft

. Mounting flange

. Accelerating pump lever

. Rocker arm spring
. Intermediate lever
. Fast idle cam

Screw and washer (5)
Screw and washer

Rocker arm
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KEIHIN CARBURETOR
{1981 AND LATER)

1. Screw and washer
2. Choke cable bracket 16. Nut 28. Acceierating pump housing
3. Fastidle adjusting screw 17. Fuel valve 29. Screw and washer (5)
4. Choke cable screw 18. Clip 30. Screw and washer
5. Float pin 19. Float assembly 31. Overflow line clip
6. Float retaining screw 20. Low speed jet 32. Overflow line
7. Accelerating pump rod 21. Maln jet 33. Fuel inlet fitting
8. Rubber boot 22, Plug 34. Choke plate (not shown)
9. Throttle stop screw 23. Rubber gasket 35. Choke lever shaft
10. Spring and washers 24. Float bowl 36. Mounting flange
11. Screw and washer 25. O-ring (mid range port) 37. Accelerating pump rod hele
12. Throttle cable bracket (1981-1883) 38. Rocker armn
13. Spring 25A. Q-ring (accelerating pump) 39. Washer
14. Fastidle cam assembly 26. Accelerating pump diaphragm 40. Choke detent ball and spring
15. Lockwasher 27. Accelerating pump spring 41. Fastidle cam
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sealed when not in use, the solution will last for
several cleanings. Follow the manufacturer’s in-
structions for cotrect soaking time,

2. Remove all parts from the cleaner and blow dry
with compressed air. Blow out the jets with com-
pressed air, Unless specified in the procedure, do not
use a drill or piece of wire to clean them as minor
gouges in a jet can alter the flow rate and upset the
air/fuel mixture,

3. If the floais are suspected of leaking, put them in
a small container of water and push them down. If
the [loats sink or if bubbles appear indicating a leak,
the floats must be replaced.

4. Check the float needle and seat contact areas
closely. Both contact surfaces should appear smooth
without any gouging or other apparent damage. Re-
place both needle and seat as a set if any one part is
worn or damaged.

5. Inspect the accelcrating pump diaphragm for
holes and cracks. Replace if necessary.

6. Replace the accelerating pump rod on Keihin
carburetors it bent or worn,

7. Replace all wom O-rings and gaskets,

Fuel Level Measurement
Model DC Carburetor

Refer to Disassemblyl Assembly, Model DC in this
chapter.

Bendix Carburetor, 1971-1975

1. Remove the carburctor as described in this chap-
ter.

2. Remove the float bowl,

3. Turn the carburetor over so that the float is at the
top.

4. In this position, the bottom float surface must be
3/16 in. (4.76 mm) from the carburctor gasket sur-
face (Figure 13). A 3/16 in. (4.76 mm) drill bit may
be used as a gauge.

5. To adjust, bend the float tang (Figure 14) as
required, using needlenose pliers.

6. Reinstall the float bow! and install the carburetor.

Keihin Carburetor, 1976-carly 1978

1. Remove the carburetor as described in this chap-
ter.

Float Jovel )
2031 ek e T
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2. Remove the float bowl.

3. Valve fully closed position: Tum the carburetor to
position the float bowl as indicated in Figure 15.
Measure the float height from the float bowl gasket
surface to the bottom float surface. Bend the float
tang to adjust.

4. Vialve fully open position: Repeat Step 3 to adjust
the float to this position. Bend the [loal tang as
required.

5. Reinstall the float bowl and install the carburetor.

Valve fully
closed

up

Lip

0.63 te 0.67 In.
[ (16-17 mm)

Keithin Carburetor, late 1978-on

1. Remove the carburetor as described in this chap-
Ler.,

2. Remove the float bowl.

3. Turn the carburetor to position the float bow] as
shown in Figure 16. Measure the float height from
the floar bowl gasket surface to the bottom float
surface. Bend the float tang to adjust to the dimen-
sions shown in Figure 16.

4. Reinstall the float bowl and install the carburetor.

Rejetting Carburetors

Do not try to sotve a poor running cngine problem
by rejetting the carburetors if all of the following
conditions hoeld true.

1. The engine has held a good tune in the past with
the standard jetting,.

2. The engine has not been modified {this includes
the addition of accessory exhaust systems).

3. The motorcycle is being operated in the same
geographical region under the same general climatic
conditions as in the past.

4, The motorcycle was and is being ridden at average
highway speeds.

If those conditions all hold true, the chances are
that the problem is due to a malfunction in the

1976-1977:
9/16-5/8 in.

CARBURETOR FLOAT SETTING

VALVE
FULLY CLOSED

(14-16 mmy}
1978-on:

0.63-0.67 in.
(18-17 mm)

(28-30 mm)

i

Stopper

1-3/32-1-3/16 in.

VALVE
FULLY OPEN
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carburetor or in another component that needs to be
adjusted or repaired. Changing carburetor jet size
probably won’t solve the problem. Rejetting the
carburetors may be necessary if any of the following
conditions hold true.

1. A non-standard type of air filter element is being
used.

2. Anon-standard exhaust system is installed on the
motorcycle.

3. Any of the following engine components have
been modified: pistons, cam, valves, compression
ratio, eic,

NOTE
When installing accessory engine
equipment, manufacturers often en-
close guidelines on rejetting the carbu-
refor,

4. The motorcycle is in use at considerably higher or
lower altitudes or in a considerably hotter or colder
chmate than in the pasi.

5. The motoreycle is being operated at considerably
higher speeds than before and changing to colder
spark plugs does not solve the problem.

6. Someone has previously changed the carburetor
Jetting.,

7. The motorcycle has never held a satisfactory
engine tune.

NOTE
Ifitis necessary to rejet the carburetors,
check with a dealer or motorcyele per-
formance tuner for recommendations as
to the size of jeis to install for your
specific situation.

THROTTLE CABLE REPLACEMENT

1. Remove the seat and fuel tank.

2. Disconnect the throttle cable at the handlebar as
described in Chapter Eight under Handlebar Re-
movalilnstallation,

3. Remove any throttle cable holding bolt or bracket.
4. At the carburetor, hold the lever up with one hand
and disengage the cable end (Figure 17). Slip the
cable out through the carburetor bracket. Figure 17
shows the throttle cables for 1981 and [ater models.
1980 and earlier models are equipped with one throt-
tle cable.

NOTE
The picce of string attached in the next
step will be used to pull the new throttle
cable back through the frame so it will
be routed in its origingl position,

5. Tie a piece of heavy string or cord to the end of
the throttle cable at the carburetor. Wrap this end
with masking or duct tape. Do not use an excessive
amount of tape as it will be pulled through the {rame
lpop during removal. Tie the other end of the string
to the frame.

6. Carefully pull the cable (and attached string) out
through the frame loop. past the electrical harness
and from behind the headlight housing. Make sure
the attached string follows the same path as the cable
through the frame.

7. Remove the tape and untic the siring from the old
cable.

8. Tie the string to the new throttle cable and wrap it
with tape.

9. Carefully pull the string back through the [rame,
routing the new cable through the same path as the
old cable.

10. Remove the tape and untie the string from the
cable and the frame.

11. Lubricate the new cable as described under Con-
trol Cables in Chapter Three.

12. Slip the cable in through the carburetor bracket.
Then, while holding the lever up with one hand,
engage the cable(s) at the carburetor lever.

i x
Open cable @

Close cable
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13. Attach the throttle cable to the throttle/switch
housing and install the housing as described in
Chapter Eight.

14. Operate the throttle grip and make sure the
carburetor throttle linkage is operating correctly and
with no binding. If operation is incorrect or there is
binding, carefully check that the cables are attached
correctly and there are no tight bends in the cables.
15. Adjust the throttle cable as described in Chapter
Three.

16. Install all throttle cables attaching bolts or brack-
ats.

17. Install the fuel tank and seat.

WARNING
If engine speed increases in Step 18,
correct the cause before riding the mo-
torcycle, Do not operate the motorcycle
int this unsafe condition.

18. Start the engine and tumm the handlebar from side
to side. Do not operate the throttle. If the engine
speed increases as the handlebar assembly is turned,
the throitle cable is routed incorrectly, Remove the
seat and fuel tank and recheck the cable routing.

FUEL TANK
Removal/Installation

Refer to Figure 18 or Figure 19 for this proce-
duare.
1. Disconnect the battery negative cable.
2. Disconnect the fuel line at the fuel supply valve.
Drain the fuel into an approved gasoline tank or can.

3, On dual tank models, disconnect one of the cross-
over hoses at the front of the tanks. Plug the hoses
with a golf tee to prevent fuel leaks.

&7

Fuel cap
Gasket
Left-hand tank
Right-hand tank
Bolt

Flat washer
Lockwasher

NG N

DUAL FUEL TANKS (TYPICAL)

AR

v 10 o |
ot

8. Nut

9. Flat washer

10. Fuei hose (short)
11. T-connector

12. Fuel hose {long}
13. Tank mounts
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4A. Single tanks: Remave the front and rear mount-
ing bolts and remove the fuel tank.
4B. Dual ranks:
a. Remove the instrument cover at the top of the
fuel tanks.
b. If equipped with an odometer knob, unscrew
it from the right-hand side.
¢. Remove the panel mounting screws and raise
the pancl away {rom the tanks.

NOTE
Keep track of all washers and bolts
during fuel tank removal. They must be
returned to their original positions.

d. Remove the (ront and rear mounting bolts and
nuts and remove the fucl lank(s).

WARNING
Whenever removing the tankis), make
sure to store U in a safe place away from
open flame or objects that could fall and
damage the tank(s).

15. Install by reversing these removal steps.

¥uel Tank Repairs

Motorcycle fuel tanks are relatively maintenance
free. However, a major cause of fuel tank leakage
occurs when the fuel lank is not mounted securely
and 1s allowed to vibrate during riding, When install-

ing the tank, make sure that the rubber dampers
(Figure 18 or Figure 19) at the front and rear of the
tank are in position and that the tank is mounted
securely at the front and back with the proper fas-
tenier(s).

If your fuel tank leaks, refer service to a qualified
dealer or welding shop cquipped to repair fuel tanks.

FUEL SUPPLY VALVE
Removal/Installation and Strainer Cleaning

The fuel supply valve removes particles which
might otherwise enter the carburetor and possibly
contaminate il.

Refer to Figore 20 (1966-1974) or Figure 21
(1975-on) for this procedure.

1. Turn the valve to the OFF position,
2. Disconnect the fucl line at the supply valve,

3. Drain the fuel into an approved gasoline storage
can or tank.

NOTE

The fuel supply valve can be removed
without removing the gas tank, provided
the tank(s) are drained of all gasoline.
However, if the fuel strainer is contami-
nated, the fuel tank should be removed
and flushed thoroughly before reinstall-
ing the strainer,

SINGLE FUEL TANK (TYPICAL)

. Fuel cap

Gasket

. Fuel tank

Bolt

. Flat washar

Spacer

. Rubber bushing

. Front rubbker tank mount
. Flat washer

10. Nut

11. Fuel hose clip

12. Fuel hose clamp

13. Spring

14. Mounting spring clip
15. Rubber mount

16. Mounting bracket

OOy DU LW N
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4. Remove the fuel tank, if required, as described in
this chapter.

5. Loosen the nut and remove the fuel supply valve.

6. Gently clean the strainer with a medium soft
toothbrush and carefully blow out with compressed
air. If the strainer is damaged or contaminated, re-
place it with a new one. On 1975 and later model
supply valves, check the O-ring and replace if re-
quired.

FUEL VALVE (1966-1974)

Gaéol'[ne'strainer
Nut

Handle
Fuel hose tank

®

FUEL VALVE (1975-1984)

®

e e e o e
@4_,-1“, ITTIIELL

Fuel tank
Gasoline strainer

Nut
—Handle
Clamp

Fuel hose

7. Coat the supply valve threads with Harley-David-
son Pipe Sealant with Teflon.

8. Install the supply valve. Tighten the nut securely.
9. Install the fuel tank.

10. Pour a small amount of fuel into the fuel tank and
check the supply valve for fuel leaks. Repair any
leaks before riding the motorcycle.

EXHALUST SYSTEM
Removal/Installation

A number of exhaust systems have been used on
Harley-Davidson models covered in this manual.
This procedure presents a general guideline for ex-
haust system removal and installation.

1. Place the bike on the sidestand.

2. Remove all exhaust pipe shields.

3, Loosen and remove the rear mutfler clamps and
brackets.

4. On models with exhaust pipe cross-over connec-
tions, loosen the clamp.

5. Remove the muiflers.

6. Loosen the exhaust pipes at the cylinder head and
remove them.

7. Remove the exhaust port gaskets.

8. BExamine all clamps and fasteners for damage.
Replace parts as required.

9. Install by reversing these removal steps. Note the
following.

10. Install new exhaust port-to-pipe gaskets.

11. Install all parts and secure fasteners finger tight
only. Then tighten the cxhaust flange bolts securely
and work back to the mufflers. This will minimize
exhaust leaks at the cylinder heads.

NOTE
Any exhaust gas leak will cause an in-
crease in exhaust noise. Check all con-
nections from the cylinder head to the
muffler with the engine running for
looseness or improper fitting. Repair as
required.

Exhaust System Care

The exhaust system greatly enhances the appear-
ance of any motorcycle. And more importantly, the
exhaust system is a vital key to the motorcycle’s
operation and performance. As the owner, you
should periodically inspect, clean and polish the
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cxhaust system. Special chemical cleaners and pre- Problems occurring within the exhaust pipes are
servatives compounded for exhaust systems are  normally cause by rust from the collection of water
available at most motorcycle shops. in the pipe. Periodically, or whenever the exhaust

Severe dents which cause gas flow restrictions  pipes are removed, turn the pipes to remove any
require the replacement of the damaged part. trapped water.



CHAPTER SEVEN

ELECTRICAL

This chapter covers the following systems:
. Charging.

. Ignition.

. Starting.

. Lighting,

. Directional signals.

Horn.

Refer to Chapter Three for routine ignition system
maintenance. Electrical system specifications are
found in Table I (1966-carly 1978) or Table 2 (late
1978-1984). Tables 1-6 are at the end of the chapter.

on oo

o

CHARGING SYSTEM
(1966-1969)

The charging systern consists of the battery, gen-
grator and a voltage regulator.

Two styles of generators were used on 1966-1969
models. These were the standard (Figore 1) and
fan-cooled (Figure 2} generators. The standard gen-
grator is a two-pole direct current two-brush unit. A
voltage regulator controls the generator charging
rate. When the battery charge is low or when current
ig used, the voltage regulator increases the generator
charging rate. The charging rate decreases when the
battery is near or at fuil charge and no current is
being used.

The fan-cooled generator operates basically the
same as the standard generator, The major differ-

SYSTEM

ences arc a larger housing and a higher current
generating capacity. In addition, a fan is used to
dissipate heat in the generator (7, Figure 2).

Testing

Whenever the charging system is suspected of
trouble, make sure the battery is fully charged hetore
going any further Clean and test the battery as
described in Chapter Threc. If the battery is in good
condition, test the charging system as follows.

NOTE
This section describes test procedures
for both the standard and fan-cooled
generators. Where differences occur,
they will be pointed out.

CAUTION
It is important to read this procedure
thoroughly before attempting to check
the charging system fo prevent Compo-
nent damage.

Preliminary Tests

The following tests and inspection should be per-
formed before checking the generator charging. The
following check can he performed with the gener-
ator installed in the frame,
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. Mounting gasket

. Gear shaft nut

. Gear shaft washer

. Drive gear

. Drlve gear with oil slinger

. Drive end oil deflector

. Brush cover strap

. Commutator end cover hut

. Commutater end cover washer
. Frame screw

. Commutator end cover

. Brush cable nut

. Brush cable washer

. Brush holder mounting plate
. Armature

. Terminal screw nut

. Terminal screw lockwasher

. Insulating washer

. Terminal insulator

. Terminal bolt ellp

. Terminal screw bushing
. Bracket insulator

. Terminai screw

. Posltive brush cable
. TermInal screw

. Bearing retainer

. Armature bearing

. Bearing retainer

. Drlve end plate

. Armature oll seal

. Pole shoe seal

. Pole shoe

. Field coil

. Frame

. Terminal screw nut

45
46
47

47A.

48,

STANDARD GENERATOR (1966-1969)

. Terminal screw lockwasher
. Brush
. Brush spring

. Brush holder plate screw

. Brush holder plate screw washer
. Brush holder plate screw washer
. Brush holder plate rivet

. Brush hoider insulation

Brush holder spacer

End cover bushing

44A. End cover bearing

. Generator oil wick

. Commutator end cover oil cup

. Brush cover strap spring

Brush cover screw, lock-

washer and nut {1966 model)

. End locating pin
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FAN COOLED GENERATOR (1966-1969)

SE: E:I 1 1%1 8

Fan housing screw 19. Cluteh spring collar pin
Internal lock washer 20. Clutch spring collar
Fan housing 21, Qil slinger
Armature shaft nut 22. Cluteh spring
Armature shaft lockwasher  23. Drive gear
Armature shaft plain washer 24. Cluich
Fan 25. Drive end oii deflector
Fan baftle plate screw 26, Frame screw
Fan baffle plate 27. Frame end
. Fan spacer 28. Armature bearing
. Fan housing spider 29. Armature spacer shim
. End plate {.020 in., 0.51 mm)
. Brush end bearing housing 30. Bearing plate spring ring
. Drive end cover gasket 31. Armature
. Inner il retainer 32. Armature bearing
. Commutator end bearing 33. Drive end spring ring
shim (0-3) 34. Felt retainer
. Terminal screw 35. Negatlve brush holder screw
. Brush and spring 36. Lockwasher

b S
3816 15 14 2829 30 13 12

HIP 3 ?

. Brush holder screw nut

. Brush holder (negative)

. Terminal screw nut

. Terminal screw lockwasher
. Terminal screw insulating washer
. Field coil terminai insulator
. Fleld coll terminal

. Terminal screw

. Terminal screw bushing

. Brush holder {positive)

. Brush holder insulatlon

. Pole shoe screw

. Pole shoe

. Field coil

. Air intake shield screw

. Airintake shield

. Spacing bushing

. Generator frame
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1. I your model is equipped with a fuse in the
generator field circuit, check il first. The fuse is
located near the regulator. Replace the fuse if blown.
Make sure the fuse insulating sleeve is in good
condition.

NOTE
Refer to the wiring diagram for your
maodel at the end of the book to see if a
Juse is used.

2. Check the generator signal light circuit for
grounding as follows:

a. Disconnect the wire or wires from the gener-
ator “A” terminal {Figure 3). Place the wires
aside so that they do not contact any ground.

b. Turn the ignition switch on and check the
generator light on the instrument panel.

c. If the light is on, the light circuit is grounded.
Locate and repair the short circuit before con-
tnuing,

3. Fan-cooled generarors:

a. Disconnect the condenser at the generator “A”
terminal. Adamaged or shorted condenser will
prevent the generator from charging correctly.

b. Refer to Figure 2. Remove the fan housing
screws and remove the housing. Check the
brushes for wear, sticking or damage. Replace
the brushes and recheck,

4. If Steps 1-3 test okay or have been corrected,
perform the Charging System Test in this chaptet.

Charging System Test

The test circuit is shown in Figure 4,
1. Attach a tachometer to the engine following the
manufacturer’s instructions.
2. Disconnect the generator “F” terminal wire,
3. Connect a jumper wire from the generator “F”
terminal to a good ground on the engine,
4. Remove the wire(s) from the generator “A” ter-
minal.
5. Connect the positive lead of a DC ammeter to the
generator “A” terminal as shown in Figure 4,

CAUTION
Do not run the engine with the gener-
ator field grounded any longer than
necessary. Do not run the engine with
no load on the generator (ammeter
negative lead not to connected io bat-
tery) any longer than necessary.

6. Start the engine and run it at 2,000 rpm.

7. Momentarily connect the ammeter negative ter-
minal {o the positive battery terminal. This is done
by touching the ammeter negative lead to the regu-
lator BAT terminal as shown in Figure 4. The charg-
ing amperage should be interpreted as follows:

@ GENERATOR TERMINALS

1966-1969 Model 65A-12 voit

@ GENERATOR OUTPUT TEST

Regulator

FA FY A— I——E Field
A1 Generator

/ ———F0] Gen.
—o] Bat.

Ammeter

/7\

S

&
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a. Standard generator: 10 amps or morc.
b. All air-cooled generators: 20 amps or more,

7. If the charging amperage is not within specifica-
tions in Step 6, check the generator as described in
this chapter. If the charging amperage is within
specifications, the problem is in the regulator or
wiring. Test the separate charging system coripo-
nenls as described in this chapter.

CAUTION
Disconnect the ammeter from the bat-
tery before turning the engine off.

8. Polarize the generator after servicing it or the
regulators, or after disconnecting any charging sys-
tem wiring. See Polarizing Generator in this chap-
fer,

Potarizing Generator

After any charging system wiring or component
has been disconnected, the generator must be polar-
ized before starting the engine. Failure to polarize
the generator may result in bumed or stuck voltage
regulator contacts and possible damage to the wiring
and the generator windings.

NOTE
Make sure the battery is in good condi-
tion before performing the following
procedure.

After all wiring is connected (do not start engine),
momentarily connect a heavy jumper wire between
BAT and GEN ferminals on the regulator (Figure
5.

®

Regulator

Field -

Gen.

Bat.
Jumper
cable

Generator Removal/Instatlation

1. Disconnect and tag the generator “A” and “F”
terminal wires.

2. Remove the 2 screws securing the generator (o the
gearcasc.

3. Fan-cooled genergtors: Remove the footshifler
and sidestand on footshift models or the clutch as-
sembly and sidestand on handshift models.

4. Remove the generator from the left side of the
motorcycle.

5. Instaliation is the reverse of these steps. Make sure
all wiring is correctly attached.

Brush Inspection

The overhaul of a generator is best left to an
expert. This procedure shows how to replace defec-
tive hrushes.

Standard generator

Refer to Figure 1 for this procedure.
1. Remove the commutator end cover nuts, washers
and screws,
2, Gently tap the commutator end cover (10, Figure
1) off of the frame and armature shaft.
3. Remove the brush holder mounting plate (13)
{from the frame.
4. Disconnect the black brush wires and the gener-
ator positive brush cable (23) from the brush holder
terminals.
5. Remove the brushes (36) from the brush holders.
6. Clean the brush holders with contact cleaner:
7. Measure the longest side of cach brush with a
caliper (Figure 6). Replace the brushes if they meas-
ure 1/2 1n. or less,
8. Reverse Steps 1-5 to install the brushes.

Air-cooled generators

Refer to Figure 2 for this procedure.
1. Remove the fan housing screws and remove the
housing (3, Figure 2).
2. Remove the armature shaft nut (4), lockwasher (5)
and plain washer (6).
3. Using a claw-type puller, pull the fan (7) off of the
armatiure shaft (32),
4. Remove the Woodruft key (8) from the armature
{if s0 equipped).
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5. Remove the baffle plate screws (9). Then remove
the following parts in ordes:

a. Baffle plate (10).

b. Fan spacer (11).

c. Fan housing spider (12).

d. End plate (13).

NOTE
When performing Step 6, the armature
bearing should come off with the bear-
ing housing. However, if the bearing
should stay on the shaft, do not remove
it but proceed with Step 7,

6. Attach a claw-type puller to the brush end bearing
housing (14) and remove it.

7.Remove the terminal screws from one of the brush
holders (39 or 47). Then lift the brush and spring
assembly (19) out of the brush holder. Repeat for the
opposite holder.

8. Clean the brush holders with contact cleaner.

9. Check each brush for wear or damage. When
installed, the brushes should contact the commutator
fully. Brushes should be replaced when they are
worn to half their original length. Replace the
brushes if necessary.

10. Reverse Steps 1-7 to install the brushes.

Generator Testing

Generator testing is best left to a Harley-Davidson
dealer or to an electronic repair shop specializing in
motorcycles because of the specialized tools re-
guired 10 check this component accuraicly.

VOLTAGE REGULATOR
(1966-1969)

Testing

There are 4 basic regulator tests to be performed:
4. Generating system test, which determines
whether the generator or regulator is faulty.

b. Cutout relay closing voltage.

¢. Voltage regulator setling.

d. Current regulator setting.

Before testing the regulator, operate the motorcy-
cle for at least 15 minutes so that the regulator is at

normal operating temperature. Regulator cover and
gasket must be in place.

NOTE
Before making any voltage regulator
test, be sure that the battery is in good
condition and is at or near full charge.
See Chapter Three for battery testing.

Delco-Remy Voltage Regulators

Generating system test

Refer to Figure 7 for this procedure.
1. Turn the engine OFF.

2. Disconnect the regulator BAT terminal baitery
wire. Connect this wire o the negative terminal of a
0-30 amp DC ammeter. Connect the positive amme-
ter wire to the BAT regulator terminal.

3. Connect the positive terminal of a 0-20 volt DC
voltmeter to the regulator GEN terminal. Connect
the negative voltmeler terminal to a goed ground.

4. Disconnect the regulator “F” terminal wire. Con-
neel 1his o one terminal of a field control theostat,
Conncct the other rheostat terminal to a good
ground. Set the field control rheostat to the OPEN
position.
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NOTE
A rheostat is a variable electrical resis-
tor used to regulate current. These can
be purchased at most electronics stores.

5. Start the engine and idle it at 2,000 rpm,

6. Slowly turn the field control rheostat toward the
DIRECT position until the ammeter indicates or 10
amps. Interpret results as follows:

a. If generator output is correct as listed above,
the regulator is faulty,

b. If there is no ammeter reading, or if the read-
ing is low——below 10 amps—observe the
volimeter reading. If the voltmeter reads 12
volts or less, the generator is faulty and re-
quires repair,

c. H the ammeter reading is low, but the voltme-
ter reads 15 volts or more , the cut-out relay in
the voltage regulator is defective.

7. If the voltage regulator is defective, perform the
following test procedures.

Cutont relay closing voltage

With the engine turned off, make the same testing
connections as specified in Generating system test.
See Figure 7.

1. Turn the field control rheostat to the OPEN posi-
tion.

2. Start the engine and idle it at approximately 1,500
m.

3. Slowly turn the field control rheostat toward the
DIRECT position and observe the voltmeter read-
ing. It should increase slowly and then “kick™ sud-
denly. The cutout relay closing voltage is that
indicated on the voltmeter just before it “kicks.”
Cutout relay closing voltage should be 11.8-13.0
volts.

4. If the cutout relay closing voltage is not within the
specifications in Step 3, have a Harley-Davidson
dealer adjust the cutout relay. If the relay still does
not test correctly, replace it with a new unit.

Voltage regulator setting

Refer to Figure 8 for this procedure.
1. Turn the engine off,

2, Write down the motorcycle’s voltage regulator
part number,

3. Disconnect wire to battery at voltage repulator
BAT terminal and connect it to one terminal of a
1/4-ohm, 100-watt resistor. Connect the other resis-
tor terminal to the voltage regulator BAT terminal,

4. Connect the positive terminal of a 0-20 velt DC
voltmeter to the voltage regulator BAT terminal.
Connect the negative voltmeter terminal to a good
ground.

Q)

Fleld
control
rheostat

Connect to
ground
F
GEN
BAT
Regulator
T
[+]

Ammeter Voltmeter

Generator
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5. Disconnect the generator wire from the voltage
regulator “F” terminal and connect it to one terminal
of a field control theostat. Connect the other field
control theostat terminal to the voltage regulator “F”
terminal. Turn the ficld control rheostat control to
DIRECT.

6. Start the engine and idle it at 2,000 rpm. Turn the
field control rheostat {0 OPEN, then to DIRECT
position. Ohserve the voltmeter reading, The volt-
meter reading is the regutated voltage of the upper
regulator contacts. Maintain enginc speed and
slowly tum the ficld control rheostat toward the
OPEN position until the voltmeter reading drops
slightly and stabilizes. The voltmeter reading at this
point is the regulated voltage of the lower regulator
condacts. The lower regulator contact voltage must
he (1.1-0.3 volts less than that of the upper contacts.
If the regulated voltage is incorrect, have a Harley-
Davidsan dealer adjust the voltage regulator. 1f ad-
justrment does not correct the voliage reading,
replace the voltage regulator.

Correct regulator setting

This test is performed only on motorcycles with
3-unit voltage regulators. Sec Figure 9 for this pro-
cedure.

1. Disconnect the voltage regulator BAT terminal
wire. Connect this wire to the negative lead of a 0-30

amp DC ammeter. Connect the positive ammeter
lead to the voliage regulator BAT terminal.

2. Connect the positive lead of a 0-20 volt DC
voltmeter to the voltage regulator BAT terminal.
Connect the negative voltmeter lead to a good
ground.

3. Start the engine and idle it at 2,000 rpm. Tum on
the headlight and connect an additional load, such as
an adjustable carbon pile, across the baitery until the
voltmeter indicates one volt less than the regulated
voltage.

4. Observe the ammeter reading. If it is not within
the specilications listed in Table 4, have a Harley-
Davidson dealer adjust the voltage regulator. If ad-
justment does not correct the voltage reading,
replace the vollage regulator.

CHARGING SYSTEM
(1970-1984)

The charging system consists of the battery, alter-
nator and a solid state rectifier/voltage regulator. See
Figure 10 (1970-1975) or Figure 11 (1976-1984).

The alternator generates an alternaling current
{AC) which the rectificr converts to direct current
{DC). The regulator maintains the voltage to the
battery and load (lights, ignition, efc.) at a constant
voltage regardless of variations in cngine speed and
load.

S

4o— 4o

Voltmeter

FIELD CONTROL

Rheostat

Fleld (o} T T

Gen. [0}

[l _

Bat. (O 7 Q
Generator

L %:’\ 1/4 OHM resistor

To battery
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Service Precautions

Before servicing the charging system, observe the
following precautions to prevent damage to any
charging system component.

1. Never reverse battery connections. Instantaneous
damage may occur,
2. If it becomes necessary 10 use a boosler batlery,

make sure (o connect cables positive-lo-positive and
negative-to-negative.

Connect to
ground

®

)]

Flo

i
GEN

-
| OF
BAT
Regulator
- + +
o) IO

Additional load

(& ()
3
Voltmeter Ammeter —= 1 batt ery
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Moatorcycle load 5 | I[! | | }—5—(1!
BK
Rectifier
regulator
__>_>__§4ﬂ{i1 module

>—
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stator I:l_.
° 7 © 2. Diode
>— I: )
g 3. Diode
E i @ 4. Silicon controlled rectifier
< | {@ 5. Capacitor
3 1 6. Reslstor
t Yo It 7. Thermlstor
= TG 8. Zener diode
| 9. Zener diode
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CHARGING SYSTEM (1976-1984)

] l ll +
e . e
-5 Valtmeter Ammeter Regulator

o 0-20 0-20 rectlfler madule
° | } _
o
° Battery 3 3
o

O 1
Yol
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250 watt
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3. Do not short across any connections.

4. Never atiemnpt to polarize an alternator.

5. Never start the engine with the alternator discon-
nected from the voltage regulator/rectifier, unless
instructed to do so in testing.

6. Never start or run the cogine with the battery
disconnected,

7. Never attempt to use a high-output battery charger
to assist in engine starting.

8. Never disconnect any engine-to-voltage regulator
terminal with engine running,

9. Before charging battery, disconnect the negative
battery lead.

10. Do not mount the voltage regulator/rectifier umt
at another location.

11. Make sure that the battery negative terminal is
comnected to both engine and frame,

Preliminary Testing

Whenever the charging system is suspected of
trouble, make sure the battery is fully charged before
going any further. Clean and test the battery as
described in Chapter Three. If the battery is in good
condition, test the charging system as follows.

Testing {1970-1975)

Refer to Figure 12 for this procedure.
1. Adach a tachometer to the engine following the
manufacturer’s instructions.

2. Start engine and let it idle to bring to normal
operating temperature. Shut the engine off.

3. Connect a voltmeter, ammeter and rheostat or
carbon pile as shown in Figure 12. Record the
ambient air temperature with a thermometer.

4. The rheostat or carbon pile must be turned OFF,

5. Start engine and idle at 3,600 rpm.

6. With a fully charged battery, voltmeter should
indicate 13.8 to 15.0 volis, depending on ambient
temperature. Ammeter should indicate approxi-
mately 3.5 amps.

NOTE
The load voltage will vary with ambient
temperature. The voltage should be
within the upper and lower limits in the
graph in Figure 13,

7. Slow engine idle to 2,000 rpm. Adjust rheostat or
carbon pile so that voltmeter rcads exactly [3.0
volts, Ammeter must indicate at least 10.5 amps,

8. If regulated voltage obtained in Step 6 was okay,
but output current in Step 7 was less than 10.5 amps,
contime with Step 10,

9. Stop the engine.

10. Disconnect the voltage regulator/rectifier mod-
ule plug. Check vollage regulator/rectifier with an
ohmmeter. Table 5 lists test connections. Replace
the voltage regulator/rectifier module if any of the
resistance checks in Table 5 are incorrect,

11. Disconnect the alternator stator connector. With
an ohmmeter, check the stator connections listed in

TEMPERATURE COMPENSATICN CURVE
16.0
ey
[Pe—
hh
15.0 -h-
e _—
% — = = Upper limits
>~ 140 .
€O —
& =
~ral | ower limits
13.0
12.0
@ -25 0 +25 +50 +75 +100 +125
Air temperature °F
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Table 6. Replace the stator if any of the resistance
checks are incortrect.

12, If the resistance checks in Step 11 are okay,
perform the following stator output voltage test.
Note that during this test the engine is operated with
the voltage regulator/rectifier module disconnected.

a. Connect a 0-150 volt AC voltmeier between
both white stator terminals. Start the engine
and idle at 2,000 rpm. Voltmeter should indi-
cate 50- 100 volts.

b. Stop the engine.

¢. Connect the 0-150 volt AC voltmeter between
the stator red and blue terminals. Start the
engine and idle at 2,000 rpm. Voltimeter should
read 75-125 volts.

d. Replace the stator if any test results in *a” or

(23 )

¢’ are incorrect.

Testing (1976-om)

Refer ta Figure 14 for this procedure.

1. Connect a tachometer to the engine following the
manufacturer’s instructions.

2. Connect a voltmeter, ammeter and rheosiat or
carbon pile as shown in Figure 14. The theostat or
carbon pile must be tumed off. Record the ambient
air lemperature with a thermometer

3. Start the engine and run it at 3,600 (1976-carly
1978) or 2,000 (late 1978-on) rpm with no load on
the rheostat. Observe the voltage.

4. Adjust the rheostat so that the ammeter reads 3-6
amps. Observe the voltage with engine idling at
same rpm (Step 3).

5. Check that the voltmeter reads within the limits
shown in Figure 13 during the previous tests. If the
voltage is higher or lower, the regulator is faulty and
must be replaced. If the voltage readings are correct,
proceed to Step 6.

Obmmeter

34‘
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NOTE
For example, if the ambient tempera-
ture is 75° F, the maximum voltage
would be 15 volts and the minimum
voltage would be 13.8 volts. See Figure
13.

6. Run the engine at 2,000 rpm. Adjust the rheostat
so that the voltmeter reads 13.0 volts. Check that the
ammeter reads at least 14 amps.

1. 1f the amp reading in Step 6 is incorrect, perform
the Alternator Test in this chapter.

Alternator Test

1. Check for a grounded stator as follows:

4. With the ignition switch turned off, disconnect
the reguiator/rectifier-to-stator terminal at the
engine crankcase (Figure I5).

b. Referring to Figure 16, connect an ohmmeter
between either stator pin or socket and ground,
Switch the ochmmeter to R x 1.

¢. The ohmmeter should indicate infinite resis-
tance (no continuity) across either stator pin
or socket.

d. If any other reading is recorded, the stator is
grounded and must be replaced.

e. If the stator reading is correct, proceed to Step
2.

2. With the enginc OFF and an ohmmeter set on R x
I, check the resistance between the stator contact
pins. The resistance should be about 0.2-0.4 ohms;
if the resistance is incorrect, replace the stator.

3. Disconnect the regulator/rectifier and connect an
AC voltmeter (0-150 volts) across the stator contact
pins in the front of the crankcase. Test as follows:

a. J976-early 1978 Start the engine and check
the voltage reading at various rpm readings.
The voltmeter should read 19-26 volts per
each 1,000 rpm.

b. Late 1978-0on: Starl the engine and idle at
3,000 rpm. The voltage should read 60 volts
or higher.

4. If the stator coil resistance in Step 1 and Step 2 is
okay, but the ajternator output (Step 3) is low, the
rotor has probably been demagnetized. Replace the
rotor as described in this chapter.

5. 1f the alternator is ckay, but the system output was
below normal, the regulator is fanity and must be
replaced.

Regulator/Rectifier Test

There is no test for the regulator alone. The regu-

lator can be checked by substituting a known good 3

regulator.

NOTE
Because most repair shops and dealers
do not accept returns on electrical
parts, it's a good idea to refer regula-
torirectifier replacement testing 1o a
Harley-Davidson dealer.

Retor Removal/Installation

Refer to Figure 17 for this procedure.
1. Remove the clutch as described in Chapler Five.
2. Try to remove the rotor (Figure 18) by pulling it
off of the crankshatt by hand. If the rotor is tight,
atiach a rotor puller to the rotor as shown in Figore
19. Use the Harley-Davidson rotor puller (part No.
HD-95960-52B) or an equivalent.

@

ALTERNATOR
(TYPICAL)

Screw

. Screw
Lockwasher
Rotor assembly
Stator

aawN
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CAUTION

If the rotor is on tight, don't try to re-
maove it without a puller; any attempt to
do so will damage the engine andfor
rator. Many aftermarket pullers are
available from motorcycle dealers or
mail order houses. If you can't buy or
borrow one, have a dealer remove the
rotor.

3. If a puller is being used to break the rotor loose,
tuen the rotor puller center bolt with a wrench until
the rofor is frec.

CAUTION
If normal rotor removal aitempis fail,
do not force the puller as the threads
may be stripped out of the rotor causing
expensive damage. Take the bike to a
dealer and have the rotor removed.

4, Remove the rotor from the crankshaft. Remove
the putler from the rotor.

CAUTION
Carefully inspect the inside of the rotor
(Figure 20) for small bolts, washers or
other metal debris that may have been
picked up by the magnets. These small
metal bits can cause severe damage to
the alternator stator assembly.

5. Install by reversing these removal steps.
6. Install the clutch as described in Chapter Five.

Stator Removal/Installation

Refer 1o Figure 17 for this procedure.
I. Remove the rotor as described in this chapter.
2. Disconnect the stator electrical connector.
3. Push the stator connector out of the crankcase as
shown in Figure 21.
4, Remove the 4 mounting screws (A, Figure 22)
and the 2 lockplates (B}, Then remove the 2 connec-
tor screws (C).
5. Remove the stator assembly (Figare 23).
6. Inspect the stator wires and plug (Figure 24) to
make sure they are not damaged in any way. Check
the connector electrical contacts. They should not be
bent or broken off, Replace the stator assembly if
these conditions exist, as the stator can not be rebuilt.
7. Installation is the reverse of these steps.
8. Install the rotor as described in this chapter.

Yoltage Regulator Removal/Installation
The regulator cannot be rebuilt; if damaged it
must be replaced.

L. Disconnect the voltage regulator connector at the
crankcase.

2. Remove the lefi-hand side cover.

3. Disconnect the regulator lead from the circuit
breaker at the positive battery terminal.

i) B
I




ELECTRICAL SYSTEM

237

4. Remove the regulator mounting bolis and remove
the regulator assembly.

5. Install a new regulator by reversing Steps 1-4.

CIRCUIT BREAKER

Models from 1966-early 1978 are equipped with
a singlc contact point automatic advance circuit
breaker. On 1966-1969 models, ihe circwl breaker

is a self-contained unit (Figure 25). On 1970-early
1978 modcls, the circuit breaker is incorporated info
the right gearcase cover (Figure 26).

The breaker cam rotates af 1/2 crankshaft speed.
There are 2 lobes on the cam. The narrow lobe times
the front cylinder; the wide lobe times the rcar
cylinder. A single coil fires both spark plugs simul-
laneously, bui one spark always occurs in a cylinder
which is on ils exhaust siroke.

When the breaker points are closed, curtent flows
from the battery through the primary windings of the
ignition ceil, thercby building a magnetic field
around the coil. As the points open, the magnetic
field collapses. When the field collapses, a very high
voltage (up 1o approximaiely 15,000 volts) is in-
duced in the sccondary windings of the ignition coil.
This high voltage is sufficient to jump the gap al cach
spark plug.

The condenser assists the coil in producing high
voltage, and also serves to protect the points. Induc-
tance of the ignition coil primary current tends to
keep a surge of current flowing through the circuit
cven after the points have started to open. The con-
denser stores this surge and thus prevents arcing at
the points,

Remaval (1966-1969)

Refler to Figure 25 for this procedure,
I. Thoroughly clean the circuit breaker area.
2. Remove the screw and lockwasher and remove
the circuit breaker cover from the circuit breaker.
3. Disconnect the circuit wire connector.

4. Remove the circuit hreaker stem clamp nat and
clamp. Then lifi the circuit breaker out of the crank-
case.
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@ CIRCUIT BREAKER (1966-1969)

. Cover

. Screw and lockwasher

. Lock screw

. Contact point fever
Contact point and support
. Wire stud screw

. Wire stud nut and lockwasher
. Wire stud

. Condenser

10. Cable

11. Wire stud insulator

12. Condenser bracket and screw
13. Eccentric screw

i4. Base

15. Fiber washer

16. Washer

17. E-clip

18. Flyweight spring

19. Flyweight

20. Washer

21. Cam

22. Camshaft

23. Screw and washer

24. Stem

25. Gasket

26. Shaft washer

27. Gear

28. Gear pin

29. Nut

30. Ciamp

LN LA WON -
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Installation
(1966-1969)

Refer to Figure 25 for this procedure.
1. Remove the spark plugs.

2. Remove the timing inspection plug from the left-
hand side of the engine (Figure 27).

3. Telescope the {ront pushrod cover so that the valve
operation can be checked.

4. Turn engine clockwise uniil the front piston is on
the conpression stroke, then continue turning the
engine clockwise until the advance timing mark on
the flywheel is centered in the timing inspection hole
(Figure 28). The cylinder is on its compression
stroke just after its intake valve closes and the tappet
is low in 1ts guide.

5. Install the breaker base on the stem and shaft
assembly. Tnstall the washers and nuts and tighten
securely.

6. Install a new stem O-ring.

7. 'tumn the shaft gear to align the cam timing mark
(3. Figure 2%) approximaiely with the fiber cam
follower (2, Figure 29) as shown in Figure 29. Then
install the circuit breaker assembly into the gear case
with the wire facing toward the rear of the engine.

NOTE
Positioning the wire toward the rear of
the engine will position the circuit
breaker points to the outside of the en-
gine, thus allowing access to the adjust-
ing screws when the cover is removed.

8. With the flywheel timing mark in the center of the
timing hole, ohserve how closely the mark on the
carn aligns with the rubbing block. 1f it does not align
closely, lifi the circuit breaker assembly and tum the

shafl gear onc tooth, then reinstall. Check the align-
ment once again.

9. Repeat Step 8 until the cam mark aligns closely
with the rubbing block.

10. Install the stem clamp and tighten the clamp bolts
securely, Make sure the cam mark and the rubbing

X X =X XX

Advance
{ront piston
7/16 in. {35°) before

Mark  15p dead center

: SINGLE CONTACT POINT
CIRCUIT BREAKER
(AUTOMATIC ADVANCE)

1. Breaker cam 9. Nut

2. Fiber cam follower 10. Cover

3. Cam timing mark 11. Screw

4. Condenser 12. Circuit breaker lever
§. Contact points 13. Pivot stud

6. Lock screw 14. Support

7. Adjust screw 15. Nut

8. Timing marks 16. Stem clamp
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block are in correct alignment after tightening the Circuit Breaker Disassembly/Inspection/

clamp. Reassembly (1966-1969)

11. Adjust the ignition timing as described in Chap- Refer to Figure 25 to disasscmble and reassemble

ter Three. the circuit breaker assemblies. Ohserve the follow-
ing.

1. Clean all metal parts in solvent and allow to dry
thoroughly.

2. Make sure the base plate is cleancd of all dirt or
greasc belore installing the contact breakers.

3. Check the gear (27, Figure 25) for worn, chipped
or broken teeth. Replace the gear if it shows these
conditions.

4, Check the pin hole in the gear (27). If the hole is
enlarged or distorted, check the mating hole in the
end of the camshaft {(22). Replace both parts il
necessary. Replace the pin if it shows signs of weat.
5. Check the flyweight springs {18, Figure 25) for
sagging or breakage. Check the flyweight pivot
posts on the camshalt (22, Figure 25) for looseness.
Check the flyweight (19, Figure 25) pivot holes.
Replace worn or damaged parts.

6. Replace all O-rings and gaskets during reassem-
bly.

Removal/Installation {1976-early 1978)

Refer to Figure 26 for this procedure.
1. Remove the circuit breaker cover (2, Figure 26)
and gasket.
2. Remove the wire terminal from the circuwit breaker
contact terminal post (Figure 30).
3. Reinove the circuit breaker plate screws (Figure
31) and remove the plate assembly.
4. Remove the circuit breaker cam bolt (A, Figure
32y
5. Pull the advance assembly out of the gearcase
cover (B, Figure 32),
6. Installation is the reverse of these steps. Note the
following.
7. The advance asscmbly must be installed so that
the pin in the back of the plate (Figure 33) engages
with the slot on the end of the crank (Figure 34).

NOTE
If the breaker cam (9, Figure 26) was
removed from the advance assembly,
refer to Inspection in this chapter for
carvect installation. The breaker cam
can be installed backwards.
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8. Adjust the ignition timing as described in Chapter
Three.

Diisassembly/Inspection/Reassembly

1. Pull back on the flyweights (A, Figure 35) and
pull the breaker cam (B, Figure 35) off of the ad-
vance assembly. See Figure 36.

2. Disconnect the flyweight springs from the fly-
weights (Figure 37).

3. Slip the flyweights off of the advance assembly
pivots (A, Figure 38).

4. Inspect the condenser and contact breakers points
as described in Chapter Three,

5. Inspect the flyweights and springs (Figure 39) for
wear of damage. Check also that the springs are not
stretched or distorted.

6. Check the flyweight pivots (B, Figure 38) on the
advance plale for wear or looseness. Replace the
advance plate if necessary.

7. Check the breaker cam for excessive wear at the
slols ai base of cam (A, Figure 40). Check the cam
surfacc (B, Figure 40) for pitting, decp scoring or
excessive wear. Replace the cam if necessary.

8. Asscinbly is the reverse of these steps. Note the
following.

9. When installing the cam onto the advance assem-
hly, align flat surface on cam (A, Figure 41) with the
roll pin installed in the assembly plate (B, Figure
41).

IGNITION SYSTEM (LATE 1978-1979;

A breakerless electronic ignition system is in-
sialled on lale 1978-1979 models. Refer 10 Fignre
42 and Fignre 43 for diagrams of the ignition circuit.

This system diflers from breaker point systems in
that the mechanical points are replaced by an elec-

®

tromic ignition timer drven by the camshaft. The
timer consists of a rotor and sensor. The sensor feeds
signals to a contrel module mounted on the back of
the timer inner cover. The timer rolor is mounted on
amechanical fiywheel centrifugal advance, justasa
point cam would be in a breaker point ignition
system.,

The rotor has 2 lobes—a small one that fires the
front cylinder and a large lobe that fires the rear
cylinder. When the ignition switch and kill switch
are ON, current {lows from the batiery Lo the control
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module where an oscillalor produces a signal that
flows through the sensor, creating a magnetic ficld
around it. Current also flows through the ignition
coil primary winding. When the leading edge of a
rotor lobe enters the magnetic field, it slightly weak-
ens the field. The control module detects the weak-
ened field and stops current flow through the
ignition coil primary winding.

From this point on, the system operates like a
breaker point ignition system. The sudden stoppage
of current flow in the ignition coil primary winding

causes a rapid collapse of the coil’s magnetic field,
inducing a high vollage current into the ignition coil
secondary winding and firing the spark plug.

The electronic ignition system eliminates breaker
point maintenance, bul regular inspection of the
sensor air gap (the gap between the rotor lobes and
the sensor) and of the mechanical advance operation
is required.

Sensor Air (zap

Inspect the sensor air gap every 2,500 miles. Refer
o Figure 44 for this procedure.
i. Remove the spark plug leads at the plugs and
remove the spark plugs.
2. Remove the ignition fiming cover.
3. Turn the crankshalt and center the wide rotor lobe
in the sensor (Figure 44).
4. Measure the gap between the sensor and the rotor.
1t should be 0.604-0.006 in. (0.10-015 mm). If the
gap is incorrect, loosen the 2 screws that attach the
sensor (4, Figure 43) and move the sensor (3, Figure
45) until the gap is correct. Then, holding the sensor
steady, tighien the screws.

NOTE
If the engine doesw’t run smoothly and
spits back because of the standard lean
fuel mixture, set the sensor air gap das
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IGNITION SYSTEM (LATE 1978-1978)

1. Cover screw (2)
2. Ignition timer cover 13. Flyweight spring
3. Ignition module 14. Flyweight (2)
4. Timer plate screw 15. Advance assembly base
5. Washer (2) 16. Flyweight roll pin (2)
6. Trigger rotor bolt 17. Cam stop roli pin
7. Trigger rotor 18. Register roll pin
8. Advance assembly 19. Camshaft oil seal
8. Sensor 20. Ignition coil
10. Shield 21. Spark plug cable (2)
11. Timer plate 22. lIgnition cell terminal (FL)

12. Screw and washer (2) 22A. Ignition coil terminal (FX)
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close to 0.004 in. as possible. This ad-
Justment will strengthen the ignition
signals for better combustion.

5. Rotate the crankshaft to center the small lobe in
the sensor. Measure the gap as before (Step 4) and
correct it if necessary. Both gaps must be within the
specified tolerance.

6. Install the spark plugs and check the ignition
timing as described in Chapter Three.

Ignition Systern Removal/Installation

Refer to Figure 42 for this procedure.
1. Remove the ignition cover and the timing module
(3, Figure 42).
2. Remove the 2 timer plate screws (4} and washers.
3. Unscrew the trigger rotor bolt (6) and remove the
rotor (7). _
4. Remove the advance assembly (8).
5. To disassemble the sensof(‘)} and shield (10) from
the timing plate, remove tHe screws that hold them
in place.
6. To disassemble the advance mechanism, perform
the procedures as described under Disassembly/in-
spectioniReassembly.
7. Installation is the reverse of these steps. Note the
following.

8. Lubricate the advance mechanism pivots with
WD-40 or Loctite Anti-Seize.

9, Make sure the timing rotor is seated squarely on
the shaft.

10. Check the sensor air gap as described in this
chapier.

11. Check the ignition timing as described in Chap-
ter Three.

IGNITION SYSTEM
(1980-ON)

In 1980, a Magnavox elecironic ignition was in-
troduced. This system has a full electronic advance
that replaced the mechanical advance on early 1978-
1979 madels. The inductive pickup unit is driven by
the engine and generates pulses which are routed to
the solid-state ignition control module, This conirol
module computes the ignition timing advance and
ignition coil dwell time, eliminating the need for
mechanical advance and routine ignition service.
Refer to Figure 46 and Figure 47 for diagrams of
the ignition circnit.

NOTE
On 1980-early 1981 models, the control
maodule shuts off current to the ignition
coil 4 seconds after the ignition switch

IGNITION SYSTEM (1978-1979)

®

—_—

. Trigger rotor

. Sensor

. Control module =
. Integrated circuit chip
. lgnition switch

Battery

T N R O

7. Transistor

8. Ignition coil

9. Spark piug

10. Main circuit breaker
11. Ignition circult breaker
12. Engine stop switch
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is turned ON. If the engine is not started
within that time, the module must be
reset by turning the ignition switch OFF
and ON again. Later ignition modules
aliow 6 seconds for the engine fo be
started.

The timing sensor is triggered by the leading and
trailing edges of the 2 rotor slots shown in 7, Figure
47. As rpm increases, the control module “steps” the
timing in 3 stages of advance.

Ignitien Component Removal

Refer to Figure 46 for this procedure. -
1. Disconnect the negative battery lead.

2. Drilt out the outer cover rivets (12, Figure 46)
with a 3/8 in. driil bit. Remove the outer cover,

3. Remove the inner cover (10) and its gasket.

4. Remove the screws securing the sensor plate (6)
to the crankcase.

5. Disconnect the sensor wire connector at the crank-
case, Then remove the connector from the wires.
Withdraw the wires through the crankcase hole one
wire at a time. Remove the sensor plate and wires.
6. Remove the rotor screw (15) and rotor (14).

7. Disconnect the ignition module wires at the igni-
tion coil.

8. Remove the ignition module (4) as follows:

a. Loosen and remove the ground wire connec-
tion at the frame.

b. Remove the module mounting bolts and re-
move the module assembly.

Inspection (All Models)

1. If necessary, follow the procedures in Chapter
Two to troubleshoot the electrical system.

2. Check the ignition compartment for oil leakage.
If present, remove the crankcase seal (Figure 48) by
prying it out with a screwdriver or seal remover
Install a new seal by tapping it in place with a

Vertiical

Rear cylinder
- {Wide lobe)

@ 1 23 4

}—-

J}\»

]
/

3 RETARD

\ ADVANCE

. lgnition module

. Timer plate screw (2)
6

. Ignition module ground screw
Sensor screws

Sensor

. Trigger rotor

. Timer plaie

. Piate adjusting notch

DNO M RGN
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IGNITION {1980 AND LATER)

Voo

<H— 2
<ol 3
o~
!::
g
=
&
‘.-' """" (
1. Spark plug cable (2) 9. Gasket
2. Ignition ceil terminal 10. Inner cover
3. ignition coil 11. Outer cover
4, ignition module 12. OQuter cover rivet (2}
5. Connettor 13. Camshaft oil seal
6. Sensor plate 14. Rotor
7. Washer (2) 15. Rotor screw and star washer
8. Sensor plate screw (2) 16. Inner caver screws (2}
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suitable size drift placed on the outside of the seal.
Drive the seal in until it seats in the ¢crankcase.

NOTE
Ifthe crankcase seal is not installed all
the way, it may leak,

Installation

1, Install the ignition madule. Make sure the ground
wire 1s secured tightly.

2. Cormect the ignition module wires to the ignition
coll as shown in Figure 46.

3. 1nstall the rotor. Apply Loctite Lock N’ Seal to the
rotor bolt and install it. Tighten the bolt to 75-80
ft.-ih. (103.5-108.8 Nam),

4. Install the sensor plate (6). Tighten the screws
securely.

5. Check the ignition timing as described in Chapicr
Three.

6. Install the inner cover (10) and its gasket. Tighten
the screws sccurely,

CAUTION
Make sure to use the correct rivets in
Step 7. These are special timing cover
rivets which do not have ends that will
fall into the timing compartment and
damage the ignition components.

7. Rivet the outer cover (11) to the inner cover. Use
only rivets (part number 8699 1o secure the outer
cover. See Figure 49,

IGNITION COIL
Testing {1966-1969)

No test specifications are available for these mod-
els. If a coil is suspected to be faulty, replace it with
a new one. Refer 1o Ignition Troubleshooting in
Chapter Two.

Testing (1970-On)

If the coil (Figure 50) condition is doubtful, there
are several checks which can be made. Disconnect
the cail secondary and primary wires before testing.
I. Set an ohmmeter on R x 1. Measure the coil
primary resistance between both coil primary termi-

nals (Figure 51), Resistance should be within the
specifications in Table 1 or Tabie 2.
2. Set the chmmeter on R x 100. Measure the coil
secondary resistance between both high voliage ter-
minals (Figure 52). Resistance should be within the
specifications in Table ¥ or Table 2.

3. Replace the coil if it does not test within specifi-
cations in Step 1 or Step 2.

IGNITION {1980 AND LATER)

1. Engine siop swiich

2. Ignition circuit breaker 7. Rotor

3. ignition switch 8. Computerized
4. Maln circuit breaker contrel module
5. Battery 9. ignition cail

8. Sensor plate 10. Spark plug
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Remuoval/Installation

1. Remove the coil cover (if so equipped).
2. Disconnect all ignition coil wiring.

3. Remove the coil mounting bolts and remove the
coil.
4. Installation is the reverse of these steps.

CAUTION

When replacing an ignition coil on 1980
INCORRECT CORRECT and later models, make sure the coil is
marked ELECTRONIC ADVANCE. In-
stalling an older type ignition coil could
damage electronic ignition compo-
nents. Early 1978-1979 models may use
an old style coil.

Spark Plug Cable Replacement

To replace the coil wire, grasp the coil wire at the
coil and pull it out {(Figure 50). Reverse to install.
Replace the cable boot (2, Figure 50) if worn or
damaged. When reinstalling a coil wire, make surc
the boot is secured to the coil to prevent moisturc
and dirt from enlering.

1. Spark plug cable @
2. Spark plug cable boot

3. Ignition coil

s m:

WA
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STARTER a. Remove the nuts and washers securing the
starter end plate to the transmission and bat-

Troubleshooting tery.

Starter troubleshooting procedures are described
in Chapter Two.

CAUTION

Never attempt to operaie the starter by
pushing the starter button for more than
30 seconds at a time. If the engine fails
to start, waif a mirirum of 2 minutes 1o
allow the starter to cool, The starter can
be damaged by failing to observe this
caution.

Removal/Instailation

1. Disconnect the battery negative lead.
2. Disconnect the elcetric starter cable at the starter,
3A. 1966-early 1978: Referring to Figare 53, per-
form the following:
a. Remove the starter shaft housing-to-chain
housing nuts and washers,
b. Remove the starter-to-transmission end sup-
port piate.

NOTE
It may be necessary to loosen and raise
hattery carrier to provide clearance for
starter removal.

¢. Remove the starter and starter shaft housing as
an assembly.

3B. Late 1978-on: Perform the following:

b. Remove the nuts and washers securing the
starter bracket to the starter.

¢. Remeove the starter through-holts.

d. Grasp the front and rear starter end covers (to
prevent the starter from coming apart) and
remove the starter.

4. Installation is the reverse of these steps.

5. Make sure all starter wiring connections are clean
and free of all dirt and road debris.

Disassembly/Assembly

Starter motor repair is generally a job forelectrical
shops or a Harley-Davidson dealer. The following
procedures describe how to check starter brush con-
dition.

Prestolite starters

Refer to Figure 54 for this procedure.
1. Clean all grease, dirt and carbon from the case and
end covers.
2. Remove the starter through-bolts (11, Figure 54).
3. Remove the commutator end cover (12).

NOTE
When removing the commutator end
cover, it may be necessary to hold the
brush piate (13) in place.

TYPICAL STARTER

1. Attaching stud nuts and
lockwashers

. Starter motor

Starter shaft housing

Through-holt

mown
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@ PRESTOLITE STARTER MOTOR

1. Through-bolt washer 7. Nut 13. Brush plate and hoider assembly
2. Lockwasher 8. Starter motor 14, Drive end cover assembly

3. Lockwasher - 9. Starter motor bracket 15. Drive end ball bearing

4, Through-bolt lockwasher 10. Set of brush springs 16. Assembled frame and field coils
5. Through-bolt nut 11. Set of through-bolis 17. Terminal with set of brushes

6. Nut 12. Commutator end cover assembly 18, Armature
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NOTE

If remaval of the brush plate and
brushes is not required, pull the arma-
ture partway out to expose half of the 4
brushes’ confact surfaces. Then install
a spool (with o diameter approximately
the same as that of the armature) into
the starter from the opposite end to en-
gage the brushes. That way the brushes
will not fall out of their holders when
the armature is removed,

4. Remove the armature (18) and drive end cover
{14} (with bearing) as an assembly.

5. If necessary, move the brushes out of the brush
plate. Then remove the springs (1) and brush plate
(L3).

6. Inspect the starter as described in this chapter.

7. Installation is the reverse of thesc steps. Note the
following:

. If the brushes and springs have been released
from their holders, hold them in place with
wire clips while installing the armaturc (Fig-
ure 55),

b. Align the notch in the brush holder with the
terniinal insulator (Figure 56).

¢. The starter frame drive end cover is notched
to fit with the drive end cover (Figure 57).

d. The 2 ridges fixed on the commutator end
cover must align with the terminal (Figure
57

Wire clips
Brush holder

Hitachi starters

Refer to Figure 58 for this procedure.
1. Clean all grease, dirt and carbon from the case and
end covers.

2. Remove the field wire.

3. Remove the commutator end cover screws and
remove the cover (5, Figure 58).

4. Using a piece of wire, lift the brush springs and
pull the brushes (6 and 7) out of the holder.

5. Remove the brush holder (9).

Frame
Brushes

Brush
holder
Notch
Terminal

Drive end
cover

ridges

Commutator
end cover

S
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6. Remove the armature (11) and field frame (14).
7. Inspect the starter as described in this chapter.
8. Installation is the reverse of these steps. Notc the
following:

a. Lubricate the armature bearings and the felt

washer with high temperature grease.
b. Install the armature into the frame.
c. Install the front cover {10).

€

W

—

d. Align the brush holder mounting screw holes
with the frame and install the brush holder (9).

e. Pull the brush springs up with a wire hook and
install the brushes.

f. Install the thrust washers (13) onto the arma-
ture shaft.

Inspection (All Models)

Refer to Figure 54 or Figure 58 for this proce-
dure.

1. Measure the length of each brush with a vernier
caliper {Figure 59). If the length is less than speci-
fied in Table 1 or Table 2, it must be replaced.
Replace the brushes as a sct even though only one
may be wom to this dimension.

2. Inspect the condition of the commutator. The mica
in'a good commutator is below the surface of the
copper bars. On a worn conmnutalor the mica and
copper bars may be worn 1o the same level. See
Figure 60. If necessary, have the commutator serv-
iced by a dealer or motorcycle or automotive elec-
trical repair shop.

3. Inspect the commutator copper bars for discolora-
tion. If a pair of bars are discolored, grounded arma-
ture coils arc indicated.

14

1. Terminat nut, lockwasher,

HITACHI STARTER MOTOR

and washer 5. Rear {commutator end) cover 10. Front {drive end) cover
2. Through-holt nut and lockwasher 8. Terminal and insulator 11. Armaiure
3. Through-bolt and lockwasher 7. Negative brush 12. Armature ball bearing
4. Rear cover screws and 8. Positive brush 13. Thrust washer
lockwashers 9. Brush holder assembly 14. Frame
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NOTE
Step 4 and Step 5 apply to 1981 and
later models only. Because of the inter-
nal wiring connections to the earlier
model starters, there is no satisfactory
field test to determine shorted or
grounded field coils.

4. Use an ohmmeter and check for continuity be-
tween the commutator bars (Figure 61); there
should be continuity between pairs of bars. Also
check continuity between the commutator bars and
the shaft (Figure 62); there should be no continuity.
It the unit fails either of these tests the armature is
faulty and must be replaced.

5. Use an ohmmeter and inspect the field coil by
checking continuity between the starter cable termi-
nal and the starter case; there should be no continu-
ity. Also check continuity between the starter cable
terminal and each brush wire terminal; there should
be continuity. If the unit fails either of these tests, the
case/ficld coil assembly must be replaced.

6. Connect one probe of an ochmmeter to the brush
holder plate and the other probe to each of the
positive (insulated) brush holders; there should be
no continuity. [ the unit fails at either brush holder,
the brush holder assembly shonld be replaced.

Brush replacement

The brushes should be replaced if worn to the
minimum length as specified in Table 1 or Table 2.
Atways replace all brushes (4) a1 one time,

1. Disassemble the starter as described in this chap-
lern

2. To replace brushes atiached to the frame and field
coil assembly, perform the following:

a. Preswolite starters: Sce Figure 54. Cut the
brush leads approximately 1/2 in. from the
field coils. Strip a portion of the remaining
wire for resoldering.

b. Hitachi starters: See Figure 58. Using a sol-
dering irom, heat the old brush joint in the [eld
coil and remove the brush.

¢. Solder the new brushes in position using rosin
core solder,

3A. Prestolite starters: To replace the brushes at-
tached to the terminal {Figure 56), remove the ter-
minal nul and remove the terminal and brush
assembly from inside the frame assembly. Installa-
tion is the reverse of these steps.

3B. Hitachi starters: Remove the brushes from the
brush holder and replace.

STARTER SOLENOID
Removal/Installation (1966-early 1978)

Refer to Figure 63 for this procedure,
1. Disconnect the battery negative lead.
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2. Remove the primary chain cover as described in
Chapter Five.

3. Remove the solenoid cover (Figure 64).

4. Disconnect the wires from the starter solcnoid
(Figure 65).

5. Depress the retainer cap (26, Figure 63) at the
front of the starter shaft housing and remove the pin
(27} and spring (25).

6. Remove the solenoid (Figure 66) boot, gasket,
plunger and plunger spring. See Figure 67.

8. Installation is the reverse of these steps.

Removal/Installation (Late 1978-on)

Refer to Figure 68 for this procedure.
1. Disconnect the negative battery cable.
2, Pisconnect the small slarter relay wire at the
solenoid (Figure 69).
3. Disconnect the starter motor cable and the battery
positive cable 4t the solenoid. See Figure 69,
4. Remove the solenoid mounting bolts, Then re-
move the solenotd, spacer, spring and felt gasket.
3. Installation is the reverse of these steps. Note the
following,

6. Replace the felt gasket if wom or damaged.

7. Install the felt gasket on the solenoid, Then install
the solenoid with the spacer inserted between the
solenoid and the primary cover.

8. Tighten the solenoid mounting bolts to 12 ft.-1b.
(16.6 Nom}.

9. Attach the solenoid wires as follows:

a. Attach the starter motor cable to the shorr
solenoid stud.

Solenoid armature shaft
Shift lever

Shift collar

Pinion gear

Clutch ring gear

Starter shaft

Housing

NooRwN
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b. Attach the positive battery cable to the long
solenoid stud.

¢, Allach the starier relay wire (small diameter)
to the small solenoid stud.

d. Place alockwasher under each wire connector
nut.

SOLENOID (LATE 1978-ON)

10. Reattach the ncgative baticry cable when the
solenoid is bolted tight and all solenoid wires are
attached correctly.

LIGHTING SYSTEM

Headlight Replacement

These models are equipped with a sealed beam
unit. Refer to Figure 70, Figure 71 or Figure 72,

- . CAUTION
12' gat't_fry p“'_""f tell;mma] {long) Harley-Davidson warns against the use
- Starter ferminal (short) . of an awlomotive type sealed beam
3. Starter relay wire (small terminal) .

4. Bolt headlight on these models. Because the
5. Spacer current requirement for a motorcycle
headlight is less than that of an autamo-

SOLENOID (LATE 1978-ON})

1. Nut '
2. Screw 8. Solencid 15. Spring 21, Collar
3. Washer 9. Felt gasket 16. Collar 22. Plastic washer
4, Starter refay stud 10. Spring 17. Pin 23. Copper washer
5. Starter motor 11. Spacer 18. Spacer 24, Seat
connection stud 12. Quter plunger 19. Posiflve battery 25, Spring
Cover 13. Pin terminal stud 26. Collar

Mo

Gasket 14. Rubber boot 20. Spring 27. Plunger
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FL HEADLIGHT ASSEMBLY (Fi. TYPICAL) {1966-1980)
% 2

®

13 12 15 16

.

T

1. Screw 8. Mounting ring 16. Gasket

2. Hole plug 9. Screw 16. Ring 22. Nuf (1966-1969)

3. Housing 10. Sealed beam 17. Screw 23. Buib (1966-1969)

4. Adapter ring 11. Ring 18. Conneclor 24. Lockwasher (late 1966-1969)
5. Screw 12. Clip 19. Boot (1981-on}) 25. Washer {1966-1969)

6. Screw 13. Clip 20. Buib (1981-on) 26. Holder (1966-1269)

7. Adjusting nut 14. Clip 21, Socket (1966-1969) 27. Lens (1966-1969)

HEADLIGHT ASSEMBLY {FX TYPICAL)

1. Bolt 8. Cap 15. Terminal boot
2. Lockwasher 8. Clip 16. Connector

3. Plug 10. Terminal plate assembly 17. Bulb

4. Nut 11. Housing . 18. Molding ring
5. Lockwasher 12 Clip 19. Screw

6. Washer 13. Lockwasher 20. Mounting ring
7. Bracket 14. Screw 21. Molding ring
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bile, damage to the battery andior alter-
RAtor may accur.

1966-carly 1978 FX and 1966-1980 FL.
Refer to Figure 70 or Figare 71 for this proce-
dure.

1. Remove the headlight door retaining screw
enough to allow removal of the headlight door.

2. Remove the retaining ring-to-headlight door
screws and remove the retaining ring.

3. Discomnect the headlight connector block and
remove the headlight.

4. Installation is the reverse of these steps. Clean the
headlight connector with electrical contact cleaner if
required.

5. Check and adjust the headlight beam as described
in this chapter.

Late 1978-on FX

Refer to Figure 71 or Figore 72 for this proce-
dure.
1. Remove the outer headlight clamp screw and
remove the clamp,
2. Carefully remove the headlight from the rubber
mounting ring.

@

1. Shell 5. Connector

2. Bulb 6. Lockwasher
3. Ring 7. Balt

4, Trimring 8. Fiat washer

HEADLIGHT ASSEMBLY {FXWB)

14

9. Brace 13. Screw
10. Lockwasher 14. Bolt
11. Nut 15. Screw
12. Plate 16. Nut
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3. Disconnect the connector from the headlight and
remove the headlight.

4. Install by reversing these removal steps.

5. Check and adjust the headlight beam as described
in this chapter. :

Headlight Replacement {1981-on F1.)

These models use a sealed heam or quartz halogen
bulb. Special handling of the quartz halogen bulb is
required as described in this procedure.

Refer to Figure 70 and Figure 73 for this proce-
dure.

1. Remove the headlight door screw and remove the
headlight door.

2. Remove the retainming ring screws and remove the
retaining ring.

3. Pull the headlight lens out slightly and disconnect
the elecirical connector from the lens.

4. Remove the rubber boot from the backside of the
headlight lens.

CAUTION
Do not touch the replaceable bulb glass
with your fingers because of oil on your
skin. Any traces of oil on the quartz

halogen bulb will drastically reduce
bulh life. Clean any traces of oil from
the bulb with a cloth moistened in alco-
hol.

WARNING
Quartz halogen bulbs contain halogen
gas. Wear eye safety glasses when han-
dling this type of bulb.

5. Compress the bulb wire clip together and remove
the bulb.

6. Install by reversing these removal steps.
7. Adjust the headlight as described in this chapter.

Headlight Adjustment

Adjust the headlight horizontally and vertically

according to Department of Moler Vehicles regula-
tions in your area.
1. Draw a horizontal line on a wall the same height
as the center of the headlight. Place the motorcycle
on a level surface approximately 25 feet from the
wall {test pattern}. Have a rider sit on the seat and
make sure the tires are inflated to the correct pressure
when performing this adjustment.

®

Screw

Cover
Retaining rings
Screw

Sealed beam

R

HEADLIGHT ASSEMBLY (FL, 1981-ON) (TYPICAL)

Bulb

S

. Connector

. Rubber boot

. Vertical adjustment screw

. Hoerizontal adjustment screw

W00~ o,
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Moiding ring
Screw

2. Aim the headlight at the wall and tum on the
headlght. Switch the headlight to the high beam.

3. The top of the main beam should be even with,
but not higher than the horizontal line. If the beam
is incorrect, adjust as follows,

4A. 1966-on FL and 1971-early 1978 FX:
a. Remove the headlight door.
h. Adjust the headlight by tuming the horizontal
or vertical adjustment screws in or out as

required. Figure 74 shows typical horizontal
and vertical adjustment screws.

4B. Late 1978-on FXWG and FXDG: Referring to
Figure 75, perform the following:

a. Loosen the horizental adjustment bolt under-
neath the front fork steering stem and turn the
headlight housing side-to-side as required.
Tighten the bolt.

. Loosen the vertical adjustment bolt and turn
the hecadlight housing up and down as re-
quired. Tighten the bolt.

4C. Late 1978-on FX (except FXWG and FXDF):
Referring to Figure 76, perform the following:

o

a. Remove the snap plug on lop of the headlight
housing.

b. Loosen the clamp nut behind the headhight
bracket.

c. As required, tum the headlight asseinbly up
and down or side to side,

d. Tighten the clamp nut and reinstall the snap
plug.
5. Recheck the adjustment.

Vertical adjustment screws
Trim plate screws

Horlzontal adjustment screws

Trim plate screw
Trlm plate
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Taillight/Brake Light Replacement

Refer to Figure 77 (typical) for (his procedure
1. Remove the rear lens.
2. Push in on the bulb and remove it.
3. Replace the bulb and install the lens.

Turn Signal Lighi Replacement

|, Remove the turmn signal lens.
2. Push in on the bulh and remove iL.
3. Replace the bulb and install the lens.

Passing Lights Replacement

Some models are equipped with sealed beam
passing lights. Refer to Figure 78 (typical) for this
procedure.

L. Remove the sealed beam retaining ring screw and
remove the retaining ring.

2. Pull the bulb partway out and disconnect the
electrical connector.

3. Installation is the reverse of these steps.

4. Adjust the passing lamp as described under Head-
light Adjustment in this chapter. Loosen the passing

TYPE 3
. Screw
Lens
Buib
Gasket
Lens
Gasket
Nut

Ne LN

PNoGOh@N S

TYPE 2
. Gasket
Nut
Lockwasher
Lens
Gasket 1. Socket
Lens 2. Dampers
Screw 3. Screw
Nut 4. Gasket
5. Lens
6. Mount
7. Screw
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lamp mounting bolts or screws to adjust the light
position.

SWITCHES

Switches can be fested for continuity with an
ohmmeter (see Chapter One) at the switch connector
plug by operating the switch in each of is operating
positions and comparing resulis with the swilch
operation. When testing switches, do the following:

a. First check the main fuse or circuit breaker.

b. Check the battery as described in Chapter
Three and bring the baltery to the correct slale
of charge, if required.

o

When separating 2 connectors, pull on the
connector housings and not the wires,

d. After locating a defective circuit, check the
comneciors to make sure they are clean and
properly comnected. Check all wires going
into a connector housing 1o make surc cach
wire is properly positioned and that the wire
end is nol loose.

PASSING LIGHTS

Passing light door
Screw

(i3 4
"_5 F/ Screw
{—Tum signal
‘_\:\ ’.C‘ screw
//’i

e. To connect conncctors properly, push them
logether until they click into place.

Neutral Switch Removal/Installation

The neutral switch is installed in the top of the
shifter cover (Figure 79). To replace the switch,
disconnect the elecirical connector at the switch.
Unscrew the switch with a socket, then remove the
switch (and shims, it used). Installation is the reverse
of removal, Tf shims are used, be sure to install the
same number as were removed.

Handlebar Swiich Replacement (1966-1971)

Refer (o Figure 80 or Figure 81 for this proce-
dure. This switch is used to operate the horn and
starter,

Early type

L. Remove the switch housing screws and remove
the housing.

BUTTON SWITCHES

LATE STYLE

LATE STYLE
1. Screw
1. Screw 3. Button
2. Terminal 4. Upper contact
3. Housing 5. Spring
4. Spring 6. Plastlc washer
5. Contact plate 7. Lower contact
6. Button 8. Nylen insulating cap
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2, With a screwdriver, carefully remove the switch
terminal from the housing.
3. Remove the spring, contact plate and button from
the housing.
4. To replace the switch terminal, perform the fol-
lowing:
a. Cut the terminal wires at the terminal.
b. Using wire strippers, strip the 2 switch wires
as required for resoldering.
¢. Solder the 2 switch wires to the new switch
terminal with rosin core solder.
5. Imstallation is the reverse of these steps.

Late type

1. Remove the switch housing screws and separate
the housing.

2. Disassemble the switch in the order shown in
Figure 80 for late switches.

3. To replace the switch wires or contacts, perform
the following:

a. Cut the switch wires at the upper and lower
switch contacts.

b. Remove the wires or contacts as required.

¢. Using wire strippers, strip the 2 switch wires
as required for soldering.

d. Insert the upper switch contact wire through
the parts as shown in Figure 80 for late
switches.

. Insertthe wire through the upper contact. Then
fray the end of the wire around the upper end
of the contact as shown in Figure 80.

f. Solder the wire to the contact with rosin core
solder.

g. Insert the lower contact wire up through the
nylon insulating cap and next to the lower
contact as shown in Figure 80.

h. Solder the wire to the lower contact with rosin
core solder.

4. Assemble the switch in the order shown in Figure
80.
5. Install by reversing Step 1.

Handlebar Switch Replacement (1972-on)

The right-hand handlebar switch contains 3
switches: engine start (push bution}, right turn signal
(push button) and RUN-OFF (rocker switch). The
left handlebar switch contains 3 switches: horn
(push button), left turn signal (push button) and the

headlight HI-LO beam (rocker switch), The individ-
ual switches {both push and rocker) can be replaced.

Refer to Figure 82 (1972-1981) or Figure 83

(1982-on).

1. Remove the screws securing the switch housing
to the handlebar. Then carefully separate the switch
housing assembly to gain access to the defective
switch.

2, Disconnect the switch wire at the electrical con-
nection.

3A.1972-1981:

a. To remove a rocker type switch, remove the
switch serew and remove the switch.

b. To remove a push button switch, remove the
screw and retainer. Then pull the switch out of
the housing.

3B. 71982-on: Replace the defective switch by re-
moving the holding screw. Then pull the switch out
of the housing.

4. Installation is the reverse of these steps. Make sure
to route the wires to prevent damaging them when
tightening the switch housing.

HORN

The horn is an important safety device and should
be kept in working order. If the horn is damaged, it
should be replaced immediately.

Removal/Installation

Refer to Figure 84.

DIMMER AND HORN SWITCH

1. Screw 4. Base
2. Cover 5. Wires
3. Switch 6. Terminal screws
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1. Remove all components as necessary to gain
access to the horn.

2. Disconnect the horn electrical conneclor,

3. Remove the horn mounting attachments and re-
move the horn,

4. Installation is the reverse of these steps.

Adjustment

The horn on these models cannot be disassembled.
If the homn is damaged. it must he replaced, Refer 1o
Figure 84 for this procedure,
1. If the horn fails to blow properly, check for broken
or [rayed hom wires. If these arc okay, perform the
following.

2. While pushing the horn bution, tum the contact
point adjustment screw clockwise until the hom
clicks one time. The adjustment screw is located in
the back of the hom.

3. Then turn the adjustment screw counterclockwise
while pushing the horn bution until the best homn
tone is obtained.

4._1f the horn fails to operate after performing Steps
1-3, replace the hom.

FUSES AND CIRCUIT BREAKERS

Each model uses either fiises or circuit breakers to
protect the electrical circuit. Refer to the wiring
diagram at the back of the book for your model for
the type of protection used.

Whenever a failure occurs in any part of the
clectrical system, check the fuse box to sce if a fuse
has blown. On models equipped with circuit break-
ers, each circuit breaker is seif-resetting and will
automatically return power to the circuit when the
electrical fault is found and corrected.

CAUTION
If the electrical fawlt on circult breaker
equipped models is not found and cor-
rected, the breakers will cycle on and
off continuwously. This will cause the mo-
torcyele to run ervatically and eveniu-
ally the battery will lose its charge.

If a fuse has blown, it will be evident by blacken-
ing of the [usc or by a break in the metal link in the
fuse.

Usually the trouble can be traced to a short circuit
in the wiring connected to the blown fuse or circuit

HANDLEBAR SWITCH ASSEMBLY
(1972-1981)

1. Screw

2. Switch cover 5. RUN-OFF switch
3. Screw 6. Screw

4. HI-LO switch 7. Retainer

11. Washer

8. Push butten switch
8. Rubber cap
10. Stop light switch

12. Button cap
13. Switch housing
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breaker. This may be caused by worn-through insu-
lation or by a wire which has worked loose and
shorted to ground, Occasionally, the electrical over-
load which canses the fuse to blow may occur in a
switch or motor. By following the wiring diagrams
at the end of the book, the circuits protected by each
fuse can be determined.

Ablown fuse or tripped circuil breaker should be
trealed as more than a minor annoyance; it should
serve also as a warning that something is wrong in
the electrical system. Before replacing a fuse, deter-
mine what caused it to blow and then correct the
trouble.

WARNING
Never replace a fuse with one of a
higher amperage than that of the origi-
nal fuse. Never use metal foil or other
merallic material to bridge fuse termi-
nals. Failure to follow these basic rules
could result in heat or fire damage to
major parts or loss of the entire vehicle.

Replace a defective fuse by pulling it out of ils
helder and snapping a new one in place. To replace
a circuit breaker, disconnect the wires and remove it.
Reverse to install.

HORN

Nut
Bracket
Horn

HANDLEBAR SWITCH ASSEMBLY
(1982-ON)

1. Screw

2. Switch housing

3. Switch
4. Screw

LEFT
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Table 1 ELECTRICAL SPECIFICATIONS (1970-EARLY 1978)

1970-1975
Stator output voltage @ 2,000 rpm
White-to-white connection
Blue-to-red connection
Stator reslstance check
White-to-white connection
White-to-biue connection
Blue-te-red connection
Any pin to moduie base
1976-eariy 1978
Charging checks
ignition coil resistance {(al)
Primary
Secondary
Starter brush iength
Prestoiite
Hitachi

50-100 volts
75-125 volits

0.3-1.0 ohms*

See text

1.5-2.0 ohms*

100 K chms {minimum)**

See text

4.7-5.7 ohms
16,000-20,000 ohms

1/4 in. {6.35 mm)
7/16 in. (11.11 mm}

* Ohm reading of 0 indicates short circuit.
** Any reading less than 100 K ohms indicates short circuit.

Tabkle 2 ELECTRICAL SPECIFICATIONS {LATE 1978-1984)

Alternator
AC voltage oufput 19-26 voit per 1,000 rpm
Stator coil resistance 2-4 ochms
ignition ceil resistance
Late 1978-1979
Primary 4.7-5.7 ohms
Secondary 16,500-20,000 chms
1980-on
Primary 3.3-3.7 chms
Secondary 16,500-19,500 ohms
Requlator
Voltage output @ 3,600 rpm 13.8-15 volts
Amps @ 3,600 rpm
Late 1978-1980 16 amps
1881 17.8 amps
1982-on 22 amps
Starter brush iength (minimum)
Prestoiite 1/4 in. (6.35 mm})
Hitachi 716 in. {(11.11 mm)
Table 3 VOLTAGE REGULATOR RANGE
Delco-Remy Voltage Regulator
Part No. Setting
1118 388 75
11119 187C 7.2-7.5
11119 187D 7.2-7.5
1118 307 7.0
1118 307 7.4
1118 794 7.0'
1118 794 7.4%
1118 995 7.0-7.3
1118 989 6.5-6.8

1. Medels 125-165 generators.
2. Modeis 58 and 61 generators.
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Table 4 CURRENT REGULATOR SPECIFICATIONS
Delco-Remy Current Regulator
Part No. Setting
1118 388 18 amperes
1119 187C 13.5-16.5 amperes
1119 187D 13.5-16.5 amperes
11119 614 9.0-11.0 amperes

Table 5 MODULE RESISTANCE CHECKS

Positive Negative
Connection Connectlon Indication
First white wire Meodule base Infinity
Module base First white wire 3-15 chms
Second white wire Medule base Infinity
Module base Second white wire 3-15 chms
Blue Biack 3-15 chms
Black Blue infinity
Red Maodule base Infinity
Module Base Red Infinity

Table 6 STATOR RESISTANCE CHECKS

Meter Connections Resistance
White-White 0.3 to 1.0 ohm
1st and 2nd White-Blue Both meter indications must be the same
Red-Blue 1.5-2.0 ochms
Any lead-Ground Infinity




CHAPTER EIGHT

FRONT SUSPENSION AND STEERING

This chapter discusses service operations on sus-
pension components, steering, wheels and related
items. Tightening torques for 1970-1984 models are
listed in Table 1 (1970-carly 1978) and Table 2 (late
1978-1984). Tables 1 and 2 are at the end of the
chapter. For 1966-1969 models, use the general
torque specifications listed in Chapter Cne.

1. Cotter pin §. Wheel mounting
2. Axle nut SCrews

3. Flat washer 6. Slider cap nuts
4. Front axle 7. Slider cap

FRONT WHEEL

Removal/Installation (1966-1971 ¥FL
Models With Drom Brake)

Refer to Figure 1 (typical) for this procedure.
1. Support the bike so that the front wheel clcars the
ground.
2. Remove and discard the cotter pin.
3. Loosen the axle nut and remove it and the washer.
4. Remove the wheel mounting screws (5, Fignre
1).
3. Loosen the fork slider cap nuts (6, Figure 1). Do
not remove them.

NOTE
Apply the front brake when performing
Step 6 to hold the brake drum secure as
the front wheel is removed.

6. Withdraw the axle and remove the front wheel.
7. Installation is the reverse of these steps. Note the
following.

8, Clean the brake drum and wheel mating surfaces
of all grease and road debris. If the mating surfaces
are noi clean, the wheel may not run true,

9. Tighten the front wheel mounting fasteners in the
following order:
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a. Wheel mounting screws to 35 {t.-Ib. (48.3
Nem). See 3, Figure 1. Tighten screws in a
Criss-cross pallerm.

b. Axle nut to 50 ft.-1b. (69 Nem). Sec 2, Figure
1.

c. Fork slider cap nuts to 11 fr-lb. (15.2 Nem).
Sce 6, Figure L.

10, Install a new cotter pin and bend it over com-
pletely. Never reuse an old cotter pin as it may break
and fall oed.

11. With the front wheel still clear of the ground, spin
the front wheel 1o make sure the wheel spins true.
12. Adjust the front brake as described in Chapter
Three,

Remeoval/Installation (1972-early 1978 FL
Models With Disc Brake)

1. Support the bike so that the tfront wheel clears the
ground.

2. Remove and discard the cotter pin {(if so0
equipped).

3. Remove the axle nut and lockwasher (if so
equipped).

4. Loosen the fork slider cap nuts (Figure 2),

5. Push the axle out with a punch or drift.

6. Slide the wheel out of the brake caliper and
remove it.

NOTE

Insert a piece of wood in the caliper in
place of the disc. That way, if the brake
lever is inadvertently squeezed, the pis-
ton will not be forced out of th