CHAPTER ONE

GENERAL INFORMATION

This detailed and comprehensive manual covers the
Harley-Davidson FLST and FXST Softail Series of mo-
torcycles equipped with the Twin Cam 88B, 95B and
103B engines.

The text provides complete information on mainte-
nance, tune-up, repair and overhaul. Hundreds of original
photographs and illustrations created during the complete
disassembly of the motorcycle guide the reader through
every job. All procedures arein step-by-step form and de-
signed for the reader who may be working on the motor-
cyclefor thefirst time.

MANUAL ORGANIZATION

A shop manual isatool and asin all service manuals,
the chapters are thumb tabbed for easy reference. Main
headings are listed in the table of contents and the index.
Frequently used specifications and capacities from the ta-
bles at the end of each individual chapter arelisted in the
Quick Reference Data section at the front of the manual.
Specifications and capacities are provided in U.S. stan-
dard and metric units of measure.

During some of the procedures there will be refer-
encesto headingsin other chapters or sections of the man-

ual. When aspecific headingiscalledoutitinastepit will
be italicized as it appears in the manual. If a sub-heading
isindicated as being “in this section” it is located within
the same main heading. For example, the sub-heading
Handling Gasoline Safely is located within the main
heading SAFETY.

This chapter provides general information on shop
safety, tools and their usage, service fundamentals and
shop supplies. Tables 1-12, at the end of the chapter, list
the following:

Table 1 listsmodel designation.

Table 2 lists general dimensions.

Table 3 lists motorcycle weight.

Table 4 lists motorcycle weight ratings.

Table 5 lists fuel tank capacity.

Table 6 lists decimal and metric equivalents.

Table 7 lists general torque specifications.

Table 8 lists conversion formulas.

Table 9 lists technical abbreviations.

Table 10 lists American tap and drill sizes.

Table 11 lists Metric tap and drill sizes.

Table 12 lists special tools and their part numbers.

Chapter Two provides methods for quick and accurate
diagnosis of problems. Troubleshooting procedures pres-
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ent typical symptoms and logical methodsto pinpoint and
repair the problem.

Chapter Three explains al routine maintenance neces-
sary to keep the motorcycle running well. Chapter Three
also includesrecommended tune-up procedures, eliminat-
ing the need to constantly consult other chapters on the
various assemblies.

Subsequent chapters describe specific systems such as
engine, transmission, clutch, drive system, fuel and ex-
haust systems, suspension and brakes. Each disassembly,
repair and assembly procedure is given in step-by-step
form.

WARNINGS, CAUTIONS AND NOTES

The terms, WARNING, CAUTION and NOTE have
specific meaningsin this manual.

A WARNING emphasizes areas where injury or even
death could result from negligence. Mechanical damage
may aso occur. WARNINGS are to be taken seriously.

A CAUTION emphasizes areas where equipment dam-
age could occur. Disregarding a CAUTION could cause
permanent mechanical damage, thoughinjury isunlikely.

A NOTE providesadditional information to make astep
or procedure easier or clearer. Disregarding a NOTE
could cause inconvenience, but would not cause equip-
ment damage or personal injury.

SAFETY

Professional mechanics can work for years and never
sustain a serious injury or mishap. Follow these guide-
lines and practice common sense to safely service the mo-
torcycle.

1. Do not operatethemotorcycleinan enclosed area. The
exhaust gasses contain carbon monoxide, an odorless,
colorless and tastel ess poisonous gas. Carbon monoxide
levelsbuild quickly in small enclosed areas and can cause
unconsciousness and death in a short time. Make sure the
work areais properly ventilated or operate the motorcycle
outside.

2. Never use gasoline or extremely flammable liquid to
clean parts. Refer to Cleaning Parts and Handling Gaso-
line Safely in this chapter.

3. Never smoke or use atorch in the vicinity of flamma-
ble liquids, such as gasoline or cleaning solvent.

4. Beforewelding or brazing on the motorcycle, remove
the fuel tank, carburetor and shocks to a safe distance at
least 50 ft. (15 m) away.

5. Usethe correct type and size of tools to avoid damag-
ing fasteners.

6. Keeptoolsclean and in good condition. Replace or re-
pair worn or damaged equi pment.

7. When loosening a tight fastener, be guided by what
would happen if the toal slips.

8. When replacing fasteners, make surethe new fasteners
are the same size and strength as the original ones.

9. Keep the work area clean and organized.

10. Wear eye protection anytime the safety of the eyesis
in question. This includes procedures involving drilling,
grinding, hammering, compressed air and chemicals.

11. Wear the correct clothing for the job. Tie up or cover
long hair so it can not get caught in moving equipment.
12. Do not carry sharp tools in clothing pockets.

13. Always have an approved fire extinguisher available.
Make sureit israted for gasoline (Class B) and electrical
(Class C) fires.

14. Do not use compressed air to clean clothes, the mo-
torcycle or the work area. Debris may be blown into the
eyes or skin. Never direct compressed air at anyone. Do
not allow children to use or play with any compressed air
equipment.

15. When using compressed air to dry rotating parts, hold
the part soit cannot rotate. Do not allow theforce of theair
to spin the part. The air jet is capable of rotating parts at
extreme speed. The part may be damaged or disintegrate
and cause serious injury.

16. Do notinhalethe dust created by brake pad and clutch
wear. These particles may contain asbestos. In addition,
some types of insulating materials and gaskets may con-
tain asbestos. Inhaling asbestos particles is hazardous to
health.

17. Never work on the motorcycle while someone is
working under it.

18. When placing the motorcycle on astand, make sureit
is secure before walking away.

Handling Gasoline Safely

Gasolineisavolatileflammableliquid and is one of the
most dangerous items in the shop. Because gasoline is
used so often, many people forget that it is hazardous.
Only usegasolineasfuel for gasolineinternal combustion
engines. When working on a motorcycle, keep in mind
that gasoline is aways present in the fuel tank, fuel line
and carburetor. To avoid adisastrous accident when work-
ing around the fuel system, carefully observe the follow-
ing precautions:

1. Never use gasoline to clean parts. See Parts Cleaning
in this section.

2. When working onthefuel system, work outsideor ina
well-ventilated area.
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3. Do not add fuel to the fuel tank or servicethefuel sys-
tem while the motorcycle is near open flames, sparks or
where someone is smoking. Gasoline vapor is heavier
than air, it collectsin low areas and is more easily ignited
than liquid gasoline.

4. Allow the engine to cool completely before working
on any fuel system component.

5. When draining the carburetor, catch the fuel in aplas-
tic container and pour it into an approved gasoline storage
devise.

6. Do not store gasoline in glass containers. If the glass
breaks, a serious explosion or fire may occur.

7. Immediately wipe up spilled gasoline with rags. Store
the rags in a metal container with a lid until they can be
properly disposed of, or place them outside in asafe place
for the fuel to evaporate.

8. Do not pour water onto a gasoline fire. Water spreads
the fire and makes it more difficult to put out. Use aclass
B, BC or ABC fire extinguisher to extinguish thefire.

9. Always turn off the engine before refueling. Do not
spill fuel onto the engine or exhaust system. Do not over-
fill the fuel tank. Leave an air space at the top of the tank
to allow room for the fuel to expand due to temperature
fluctuations.

Parts Cleaning

Cleaning parts is one of the more tedious and difficult
service jobs performed in the home garage. There are
many types of chemical cleaners and solvents available
for shop use. Most are poisonous and extremely flamma-
ble. To prevent chemical exposure, vapor buildup, fireand
serious injury, note the following:

1. Read and observethe entire product label before using
any chemical. Always know what type of chemical is be-
ing used and whether it is poisonous and/or flammable.

2. Do not use more than one type of cleaning solvent at a
time. When mixing chemicals, measure the proper
amounts according to the manufacturer.

Work in awell-ventilated area.

Wear chemical-resistant gloves.

Wear safety glasses.

Wear avapor respirator if the instructions call for it.
Wash hands and arms thoroughly after cleaning parts.
Keep chemical productsaway from children and pets.
9. Thoroughly clean al oil, grease and cleaner residue
from any part that must be heated.

10. Useanylon brush when cleaning parts. Metal brushes
may cause a spark.

11. When using a parts washer, only use the solvent rec-
ommended by the manufacturer. Make sure the parts
washer is equipped with ametal lid that will lower in case
of fire.

© N O AW

Warning Labels

Most manufacturers attach information and warning la-
bels to the motorcycle. These labels contain instructions
that are important to personal safety when operating, ser-
vicing, transporting and storing the motorcycle. Refer to
the owner’s manual for the description and location of la-
bels. Order replacement labels from the manufacturer if
they are missing or damaged.

SERIAL NUMBERS

Serial numbers are stamped on various locations on the
frame, engine, transmission and carburetor. Record these
numbersin the Quick Reference Data section in the front
of the manual. Have these numbers available when order-
ing parts.

The frame serial number (Figure 1) is stamped on the
right side of the frame down tube.

The VIN number label (Figure 2) islocated just below
the frame number on the right side frame down tube.

Theengineserial number isstamped on apad on theleft
side of the crankcase (Figure 3) and the right side of the
crankcase (Figure 4).

The transmission serial number (Figure 5) is stamped
on apad on the right side of the transmission case next to
the side door.

The carburetor serial number (Figure 6) is located on
the side of the carburetor body next to the accelerator
pump linkage. Thereisno serial number for thefuel injec-
tion module.

Table 1 listsmodel designation.



FASTENERS

Proper fastener selection and installation is important to
ensure the motorcycle operates as designed and can be
serviced efficiently. The choice of original equipment fas-
teners is not arrived at by chance. Make sure that replace-
ment fasteners meet all the same requirements as the
originals.

Threaded Fasteners

Threaded fasteners secure most of the components on
the motorcycle. Most are tightened by turning them clock-
wise (right-hand threads). If the normal rotation of the
component being tightened would loosen the fastener, it
may have left-hand threads. If a left-hand threaded fas-
tener is used, it is noted in the text.

Two dimensions are required to match the threads of the
fastener: the number of threads in a given distance and the
outside diameter of the threads.

CAUTION
There are a variety of Metric and American
fasteners used on the engine and chassis.
Do not interchange fasteners of the incor-
rect type as the component along with the
fastener may be damaged.

Two systems are currently used to specify threaded fas-
tener dimensions: the U.S. Standard system and the metric
system (Figure 7). Pay particular attention when working
with unidentified fasteners; mismatching thread types can
damage threads.

NOTE
To ensure the fastener threads are not mis-
matched or cross-threaded, start all fasten-
ers by hand. If a fastener is hard to start or
turn, determine the cause before tightening
with a wrench.

The length (L, Figure 8), diameter (D) and distance be-
tween thread crests (pitch) (T) classify metric screws and
bolts. A typical bolt may be identified by the numbers,
8—1.25 x 130. This indicates the bolt has diameter of 8 mm,
the distance between thread crests is 1.25 mm and the length
is 130 mm. Always measure bolt length as shown in Figure
8 to avoid purchasing replacements of the wrong length.

If a number is located on the top of the fastener, (Figure 8)
this indicates the strength of the fastener. The higher the
number, the stronger the fastener. Generally, unnumbered
fasteners are the weakest.

Many screws, bolts and studs are combined with nuts to
secure particular components. To indicate the size of a
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nut, manufacturers specify the internal diameter and the
thread pitch.

The measurement across two flats on a nut or bolt indi-
cates the wrench size.

WARNING
Do not install fasteners with a strength clas-
sification lower than what was originally in-
stalled by the manufacturer. Doing so may
cause equipment failure and/or damage.

Torque Specifications

The materials used in the manufacture of the motorcy-
cle may be subjected to uneven stresses if the fasteners of
the various subassemblies are not installed and tightened
correctly. Fasteners that are improperly installed or work
loose can cause extensive damage. It is essential to use an
accurate torque wrench, described in this chapter, with the
torque specifications in this manual.

Specifications for torque are provided in Newton-me-
ters (Nem), foot-pounds (ft.-1b.) and inch-pounds (in.-1b.).
Refer to Table 7 for general torque specifications. To use
Table 7, first determine the size of the fastener as de-
scribed in Threaded Fasteners in this section. Torque
specifications for specific components are at the end of
the appropriate chapters. Torque wrenches are covered in
the Basic Tools section.

Self-Locking Fasteners

Several types of bolts, screws and nuts incorporate a
system that creates interference between the two fasten-
ers. Interference is achieved in various ways. The most
common type is the nylon insert nut and a dry adhesive
coating on the threads of a bolt.

Self-locking fasteners offer greater holding strength
than standard fasteners, which improves their resistance
to vibration. Most self-locking fasteners cannot be reused.
The materials used to form the lock become distorted after
the initial installation and removal. It is a good practice to
discard and replace self-locking fasteners after their re-
moval. Do not replace self-locking fasteners with stan-
dard fasteners.

Washers

There are two basic types of washers: flat washers and
lockwashers. Flat washers are simple discs with a hole to
fit a screw or bolt. Lockwashers are used to prevent a fas-
tener from working loose. Washers can be used as spacers
and seals, or to help distribute fastener load and to prevent
the fastener from damaging the component.

As with fasteners, when replacing washers, make sure
the replacement washers are of the same design and qual-
ity.
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Cotter Pins

A cotter pinis asplit metal pin inserted into a hole or
slot to prevent afastener from loosening. In certain appli-
cations, such astherear axleonan ATV or motorcycle, the
fastener must be secured in this way. For these applica-
tions, a cotter pin and castellated (slotted) nut is used.

To use a cotter pin, first make sure the diameter is cor-
rect for the holein the fastener. After correctly tightening
the fastener and aligning the holes, insert the cotter pin
through the hole and bend the ends over the fastener (Fig-
ure 9). Unlessinstructed to do so, never loosen atorqued
fastener to align the holes. If the holesdo not align, tighten
the fastener just enough to achieve alignment.

Cotter pins are available in various diameters and
lengths. Measurelength from the bottom of the head to the
tip of the shortest pin.

Snap Rings and E-clips

Snap rings (Figure 10) are circular-shaped meta re-
taining clips. They are required to secure parts and gears
in place on parts such as shafts, pinsor rods. External type
snap rings are used to retain items on shafts. Internal type
snap rings secure parts within housing bores. In some ap-
plications, in addition to securing the component(s), snap
rings of varying thickness also determine endplay. These
are usually called selective snap rings.

Two basic types of snap rings are used: machined and
stamped snap rings. Machined snap rings (Figure 11) can
beinstalled in either direction, since both faces have sharp
edges. Stamped snap rings (Figure 12) are manufactured
with a sharp edge and a round edge. When installing a
stamped snap ring in athrust application, install the sharp
edge facing away from the part producing the thrust.

Remove E-clipswith aflat blade screwdriver by prying
between the shaft and E-clip. To install an E-clip, center it
over the shaft groove and push or tap it into place.

Observe the following when installing snap rings:

1. Remove and install snap rings with snap ring pliers.
See Snap Ring Pliers in this chapter.

2. In some applications, it may be necessary to replace
snap rings after removing them.

3. Compress or expand snap rings only enough to install
them. If overly expanded, they losetheir retaining ability.
4. After installing a snap ring, make sure it seats com-
pletely.

5. Wear eye protection when removing and installing
snap rings.

‘ Correct installation

of cotter pin

4

OO0

Internal snap ring Plain circlip

External snap ring E-clip

SHOP SUPPLIES
Lubricants and Fluids

Periodic lubrication helps ensure along service life for
any type of equipment. Using the correct type of lubricant
is as important as performing the lubrication service, al-
though in an emergency the wrong type is better than
none. The following section describes the types of lubri-
cants most often required. Make sure to follow the manu-
facturer’s recommendations for lubricant types.
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Engine oils

Engine oil isclassified by two standards: the American
Petroleum Ingtitute (API) service classification and the
Society of Automotive Engineers (SAE) viscosity rating.
Thisinformation is on the oil container label. Two letters
indicate the API service classification. The number or se-
guence of numbers and letter (10W-40 for example) isthe
oil’s viscosity rating. The APl service classification and
the SAE viscosity index arenot indications of oil quality.

The service classification indicates that the oil meets
specific lubrication standards. Thefirst |etter in the classi-
fication (S) indicates that the oil is for gasoline engines.
The second letter indicates the standard the oil satisfies.

Always use an oil with a classification recommended
by the manufacturer. Using an oil with adifferent classifi-
cation can cause engine damage.

Viscosity is an indication of the ail’s thickness. Thin
oils have a lower number while thick oils have a higher
number. Engine oilsfall into the 5- to 50-weight range for
single-grade ails.

Most manufacturers recommend multigrade oil. These
oils perform efficiently across a wide range of operating
conditions. Multigrade oils are identified by a (W) after
thefirst number, which indicatesthe low-temperature vis-
cosity.

Engine oils are most commonly mineral (petroleum)
based; however, synthetic and semi-synthetic types are
used more frequently. When selecting engine ail, follow
the manufacturer’s recommendation for type, classifica-
tion and viscosity.

Greases

Grease is lubricating oil with thickening agents added
to it. The National Lubricating Grease Institute (NLGI)
grades grease. Grades range from No. 000 to No. 6, with
No. 6 being the thickest. Typical multipurpose grease is
NLGI No. 2. For specific applications, manufacturers
may recommend water-resistant type grease or one with
an additive such as molybdenum disulfide (M0S,).

Brake fluid

Brake fluid is the hydraulic fluid used to transmit hy-
draulic pressure (force) to thewheel brakes. Brakefluidis
classified by the Department of Transportation (DOT).
Current designations for brake fluid are DOT 3, DOT 4
and DOT 5. This classification appears on the fluid con-
tainer.

Each type of brake fluid has its own definite character-
istics. The Harley-Davidson Softail uses the silicone
based DOT 5 brake fluid. Do not intermix DOT 3 or DOT
4 with DOT 5 type brake fluid as this may cause brake
systemfailure sincethe DOT 5 brake fluid is not compati-
ble with other brake fluids. When adding brakefluid, only
use the fluid recommended by the manufacturer.

Brake fluid will damage any plastic, painted or plated
surface it contacts. Use extreme care when working with
brake fluid and clean up spillsimmediately with soap and
water.

Hydraulic brake systems require clean and moisture-
free brakefluid. Never reuse brake fluid. Keep containers
and reservoirs properly sealed.

WARNING
Never put a mineral-based (petroleum) oil
into the brake system. Mineral oil will cause
rubber parts in the system to swell and
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BASIC TOOLS

Most of the procedures in this manual can be carried out
with simple hand tools and test equipment familiar to the
home mechanic. Always use the correct tools for the job at
hand. Keep tools organized and clean. Store them in a tool
chest with related tools organized together.

Some of the procedures in this manual specify special
tools. In most cases, the tool is illustrated in use.
Well-equipped mechanics may be able to substitute simi-
lar tools or fabricate a suitable replacement. In some
cases, specialized equipment or expertise may make it im-
practical for the home mechanic to attempt the procedure.
Such operations are identified in the text with the recom-
mendation to have a dealership or specialist perform the
task. It may be less expensive to have a professional per-
form these jobs, especially when considering the cost of
the equipment.

Quality tools are essential. The best are constructed of
high-strength alloy steel. These tools are light, easy to use
and resistant to wear. Their working surface is devoid of
sharp edges and the tool is carefully polished. They have
an easy-to-clean finish and are comfortable to use. Qual-
ity tools are a good investment.

When purchasing tools to perform the procedures cov-
ered in this manual, consider the tool’s potential frequency
of use. If starting a tool kit, consider purchasing a basic tool
set (Figure 13) from a large tool supplier. These sets are
available in many tool combinations and offer substantial
savings when compared to individually purchased tools.
As work experience grows and tasks become more compli-
cated, specialized tools can be added.

The models covered in this manual use both U.S. Stan-
dard and metric fasteners. Make sure the correct type of
tool is used.

Screwdrivers

Screwdrivers of various lengths and types are manda-
tory for the simplest tool kit. The two basic types are the
slotted tip (flat blade) and the Phillips tip. These are avail-
able in sets that often include an assortment of tip sizes
and shaft lengths.

As with all tools, use a screwdriver designed for the job.
Make sure the size of the tip conforms to the size and
shape of the fastener. Use them only for driving screws.
Never use a screwdriver for prying or chiseling metal. Re-
pair or replace worn or damaged screwdrivers. A worn tip
may damage the fastener, making it difficult to remove.

Torx Drivers

Many of the components on the Harley-Davidson models
covered in this manual are secured with internal Torx fasten-
ers. These fasteners require specific Torx drivers for removal
and installation. These fasteners reduce cam-out and fastener
damage, and allow high torque transmission due to the com-
plete enclosure of the driver within the fastener.

Torx screwdrivers in individual sizes, or screwdrivers that
accept various bit sizes are available. However, the most
practical application is a Torx bit set that accepts various
drive types and sizes. A typical set contains T-10 through
T40 bits that accept 1/4 and 3/8 in. drive attachments.

Wrenches

Open-end, box-end and combination wrenches (Figure
14) are available in a variety of types and sizes.

The number stamped on the wrench refers to the dis-
tance between the work areas. This size must match the
size of the fastener head.

The box-end wrench is an excellent tool because it grips
the fastener on all sides. This reduces the chance of the
tool slipping. The box-end wrench is designed with either
a 6- or 12-point opening. For stubborn or damaged fasten-
ers, the 6-point provides superior holding ability by con-
tacting the fastener across a wider area at all six edges. For
general use, the 12-point works well. It allows the wrench
to be removed and reinstalled without moving the handle
over such a wide arc.

An open-end wrench is fast and works best in areas with
limited overhead access. It contacts the fastener at only
two points, and is subject to slipping under heavy force, or
if the tool or fastener is worn. A box-end wrench is pre-
ferred in most instances, especially when breaking a fas-
tener loose and applying the final tightness to a fastener.
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The combination wrench has a box-end on one end and
an open-end on the other. This combination makes it a
very convenient tool.

Adjustable Wrenches

An adjustable wrench or Crescent wrench (Figure 15)
can fit nearly any nut or bolt head that has clear access
around its entire perimeter. Adjustable wrenches are best
used as a backup wrench to keep a large nut or bolt from
turning while the other end is being loosened or tightened
with a box-end or socket wrench.

Adjustable wrenches contact the fastener at only two
points, which makes them more subject to slipping off the
fastener. The fact that one jaw is adjustable and may
loosen only aggravates this shortcoming. Make certain
the solid jaw is the one transmitting the force.

Socket Wrenches, Ratchets and Handles

Sockets that attach to a ratchet handle (Figure 16) are
available with 6-point (A, Figure 17) or 12-point (B)
openings and different drive sizes. The drive size indi-
cates the size of the square hole that accepts the ratchet
handle. The number stamped on the socket is the size of
the work area and must match the fastener head.

As with wrenches, a 6-point socket provides superior
holding ability, while a 12-point socket needs to be moved
only half as far to reposition it on the fastener.

Sockets are designated for either hand or impact use.
Impact sockets are made of thicker material for more du-
rability. Compare the size and wall thickness of a 19-mm
hand socket (A, Figure 18) and the 19-mm impact socket
(B). Use impact sockets when using an impact driver or
air tools. Use hand sockets with hand-driven attachments.

WARNING
Do not use hand sockets with air or impact
tools as they may shatter and cause injury.
Always wear eye protection when using im-
pact or air tools.

Various handles are available for sockets. The speed
handle is used for fast operation. Flexible ratchet heads in
varying lengths allow the socket to be turned with varying
force, and at odd angles. Extension bars allow the socket
setup to reach difficult areas. The ratchet is the most ver-
satile. It allows the user to install or remove the nut with-
out removing the socket.

Sockets combined with any number of drivers make
them undoubtedly the fastest, safest and most convenient
tool for fastener removal and installation.

15
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Impact Driver

An impact driver provides extra force for removing fas-
teners by converting the impact of a hammer into a turn-
ing motion. This makes it possible to remove stubborn
fasteners without damaging them. Impact drivers and in-
terchangeable bits (Figure 19) are available from most
tool suppliers. When using a socket with an impact driver,
make sure the socket is designed for impact use. Refer to
Socket Wrenches, Ratchets and Handles in this section.

WARNING
Do not use hand sockets with air or impact
tools as they may shatter and cause injury.
Always wear eye protection when using im-
pact or air tools.

Allen Wrenches

Allen or setscrew wrenches (Figure 20) are used on fas-
teners with hexagonal recesses in the fastener head. These
wrenches are available in L-shaped bar, socket and T-han-
dle types. Most motorcycles are equipped with metric fas-
teners. Allen bolts are sometimes called socket bolts.

Torque Wrenches

A torque wrench (Figure 21) is used with a socket,
torque adapter or similar extension to tighten a fastener to a
measured torque. Torque wrenches come in several drive
sizes (1/4, 3/8, ¥ and 3/4) and have various methods of
reading the torque value. The drive size indicates the size of
the square drive that accepts the socket, adapter or exten-
sion. Common methods of reading the torque value are the
deflecting beam, the dial indicator and the audible click .

When choosing a torque wrench, consider the torque
range, drive size and accuracy. The torque specifications
in this manual indicate the range required.

A torque wrench is a precision tool that must be properly
cared for to remain accurate. Store torque wrenches in cases
or separate padded drawers within a toolbox. Follow the
manufacturer’s instructions for their care and calibration.

Torque Adapters

Torque adapters or extensions extend or reduce the
reach of a torque wrench. The torque adapter shown in
Figure 22 is used to tighten a fastener that cannot be
reached due to the size of the torque wrench head, drive
and socket. If a torque adapter changes the effective lever
length (Figure 23), the torque reading on the wrench will
not equal the actual torque applied to the fastener. It is nec-
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@ HOW TO MEASURE TORQUE WRENCH EFFECTIVE LENGTH
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essary to recalibrate the torque setting on the wrench to com-
pensate for the change of lever length. When a torque adapter
is used at a right angle to the drive head, calibration is not re-
quired since the effective length has not changed.

To recalculate a torque reading when using a torque
adapter, use the following formula and refer to Figure 23.

TW=TAXL
L+A
TW is the torque setting or dial reading on the wrench.

TA is the torque specification and the actual amount of
torque that will be applied to the fastener.

A is the amount that the adapter increases (or in some
cases reduces) the effective lever length as measured
along the centerline of the torque wrench.

L is the lever length of the wrench as measured from the
center of the drive to the center of the grip.

The effective length is the sum of L and A.

Example:

TA =20 ft.-lb.

A=3in.

L=14in.

TW =20 x14 =280=16.5 ft. Ib.

14+3 17
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In this example, the torque wrench would be set to the
recalculated torque value (TW =16.5 ft.-1b.) . When using
a beam-type wrench, tighten the fastener until the pointer
aligns with 16.5 ft.-lb. In this example, although the
torque wrench is pre-set to 16.5 ft.-1b., the actual torque is
20 ft.-1b.

Pliers

Pliers come in a wide range of types and sizes. Pliers are
useful for holding, cutting, bending and crimping. Do not
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use them to turn fasteners. Figure 24 show several types
of useful pliers. Each design has a specialized function.
Slip-joint pliers are general-purpose pliers used for grip-
ping and bending. Diagonal cutting pliers are needed to
cut wire and can be used to remove cotter pins.
Needlenose pliers are used to hold or bend small objects.
Locking pliers (Figure 25), sometimes called Vise-grips,
are used to hold objects very tightly. They have many uses
ranging from holding two parts together, to gripping the
end of a broken stud. Use caution when using locking pli-
ers, as the sharp jaws will damage the objects they hold.

Snap Ring Pliers

Snap ring pliers are specialized pliers with tips that fit
into the ends of snap rings to remove and install them.

Snap ring pliers are available with a fixed action (either
internal or external) or convertible (one tool works on
both internal and external snap rings). They may have
fixed tips or interchangeable ones of various sizes and an-
gles. For general use, select a convertible type pliers with
interchangeable tips.

WARNING
Snap rings can slip and fly off when they are
being removed and installed. Also, the snap
ring pliers tips may break. Always wear eye
protection when using snap ring pliers.

Hammers

Various types of hammers (Figure 26) are available to
fit a number of applications. A ball-peen hammer is used
to strike another tool, such as a punch or chisel. Soft-faced
hammers are required when a metal object must be struck
without damaging it. Never use a metal-faced hammer on
engine and suspension components, as damage will occur
in most cases.

Always wear eye protection when using hammers.
Make sure the hammer face is in good condition and the
handle is not cracked. Select the correct hammer for the
job and make sure to strike the object squarely. Do not use
the handle or the side of the hammer to strike an object.

SPECIAL TOOLS

Many of the procedures in this manual require special
tools. These are described in the appropriate chapter and
are available from either the manufacturer or a tool sup-
plier. See Table 12.

In many cases, an acceptable substitute may be found in
an existing tool kit. Another alternative is to make the
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tool. Many schools with a machine shop curriculum wel-
come outside work that can be used as practical shop ap-
plications for students.

PRECISION MEASURING TOOLS

The ability to accurately measure componentsis essen-
tial to successful service and repair. Equipment is manu-
factured to close tolerances, and obtaining consistently
accurate measurements is essential to determining which
components require replacement or further service.

Each type of measuring instrument is designed to mea-
sure a dimension with a certain degree of accuracy and
within acertain range. When sel ecting the measuring tool,
make sure it is applicable to the task.

As with all tools, measuring tools provide the best re-
sults if cared for properly. Improper use can damage the
tool and result ininaccurate results. If any measurement is
questionable, verify the measurement using another tool.
A standard gauge is usually provided with measuring
toolsto check accuracy and calibratethetool if necessary.

Precision measurements can vary according to the ex-
perience of the person performing the procedure. Accu-
rate results are only possible if the mechanic possesses a
fedl for using the tool. Heavy-handed use of measuring
tools will produce less accurate results. Hold the tool
gently by the fingertips so the point at which thetool con-
tacts the object is easily felt. This feel for the equipment
will produce more accurate measurements and reduce the
risk of damaging the tool or component. Refer to the fol-
lowing sections for specific measuring tools.

Feeler Gauge

The feeler or thickness gauge (Figure 27) is used for
measuring the distance between two surfaces.

A fedler gauge set consists of an assortment of steel
strips of graduated thickness. Each blade is marked with
its thickness. Blades can be of various lengths and angles
for different procedures.

A common use for a feeler gauge is to measure valve
clearance. Wire (round) type gauges are used to measure
spark plug gap.

Calipers

Cdlipers (Figure 28) are excellent tools for obtaining
inside, outside and depth measurements. Although not as
precise as a micrometer, they allow reasonable precision,
typically to within 0.05 mm (0.001 in.). Most calipers
have arange up to 150 mm (6 in.).

CHAPTER ONE
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29 METRIC VERNIER CALIPER

10 mm Fixed scale

Moveable scale

0.50 mm
1. Reading on afixed scale: 10.00 mm
2. Reading on a moveable scale: +0.50 mm
Total reading: 10.50 mm
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DECIMAL PLACE VALUES*

0.1

0.010

0.001

Indicates 1/10 (one tenth of an inch
or millimeter)

Indicates 1/100 (one one-hundreth of
an inch or millimeter)

Indicates 1/1,000 (one one-thousandth
of an inch or millimeter)

*This chart represents the values of figures placed to the right of the decimal point. Use it when reading decimals from
one-tenth to one one-thousandth of an inch or millimeter. It is not a conversion chart (for example: 0.001 in. is not

equal to 0.001 mm).
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Cdlipersareavailableindial, vernier or digital versions.
Did calipers have adial readout that provides convenient
reading. Vernier calipers have marked scales that must be
compared to determine the measurement. The digital cali-
per uses an LCD to show the measurement.

Properly maintain the measuring surfaces of the caliper.
There must not be any dirt or burrs between the tool and
the abject being measured. Never force the caliper closed
around an object; close the caliper around the highest
point so it can be removed with a slight drag. Some cali-
pers require calibration. Always refer to the manufac-
turer’'s instructions when using a new or unfamiliar
caliper.

To read avernier caliper, refer to Figure 29. The fixed
scale is marked in 1.0 mm increments. Ten individual
lineson the fixed scale equal 1 cm. The moveable scaleis
marked in 0.05 mm (hundredth) increments. To obtain a
reading, establish the first number by the location of the O
line on the movable scalein relation to thefirst line to the
left on the fixed scale. In this example, the number is 10
mm. To determine the next number, note which of the
lines on the movabl e scale align with a mark on the fixed
scale. A number of lineswill seem close, but only one will

alignexactly. Inthiscase, 0.50 mmisthereading to add to
thefirst number. Theresult of adding 10 mm and 0.50 mm
is ameasurement of 10.50 mm.

Micrometers

A micrometer is an instrument designed for linear mea-
surement using the decimal divisions of the inch or meter
(Figure 30). While there are many types and styles of mi-
crometers, most of the procedures in this manual call for
an outside micrometer. The outside micrometer is used to
measure the outside diameter of cylindrical formsand the
thickness of materials.

A micrometer’s size indicates the minimum and maxi-
mum size of a part that it can measure. The usual sizes
(Figure 31) are0-1in. (0-25mm), 1-2in. (25-50 mm), 2-3
in. (50-75 mm) and 3-4 in. (75-100 mm).

Micrometersthat cover awider range of measurements
are available. These use a large frame with interchange-
ableanvilsof variouslengths. Thistype of micrometer of-
fers a cost savings, however, its overall size may make it
less convenient.

Reading a Micrometer

When reading a micrometer, numbers are taken from
different scales and added together. The following sec-
tions describe how to read the measurements of various
types of outside micrometers.

For accurate results, properly maintain the measuring
surfaces of the micrometer. There cannot be any dirt or
burrs between the tool and the measured object. Never
force the micrometer closed around an object. Close the
micrometer around the highest point so it can be removed
with adlight drag. Figure 32 showsthe markings and parts
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32 STANDARD INCH MICROMETER

Sleeve line

Locknut

Anvil Spindle

of astandard inch micrometer. Befamiliar with theseterms
before using a micrometer in the follow sections.

Standard inch micrometer

The standard inch micrometer is accurate to one-thou-
sandth of an inch or 0.001. The sleeveis marked in 0.025
in. increments. Every fourth sleevemark isnumbered 1, 2,
3,4,5, 6,7, 8, 9. These numbers indicate 0.100, 0.200,
0.300, and so on.

The tapered end of the thimble has 25 lines marked
around it. Each mark equals 0.001 in. One complete turn
of the thimble will align its zero mark with the first mark
on the sleeve or 0.025in.

To read a standard inch micrometer, perform the fol-
lowing steps and refer to Figure 33.

1. Read the sleeve and find the largest number visible.
Each sleeve number equals 0.100 in.

2. Count the number of lines between the numbered
sleeve mark and the edge of thethimble. Each sleeve mark
equals 0.025in.

3. Read the thimble mark that aligns with the sleeve line.
Each thimble mark equals 0.001 in.

NOTE
If a thimble mark does not align exactly with
the sleeve line, estimate the amount between
the lines. For accurate readings in ten-thou-
sandths of an inch (0.0001 in.), use a vernier
inch micrometer.

4. Add the readings from Steps 1-3.

Sleeve Thimble

Thimble marks

Rachet

numbers

Frame
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Metric micrometer

The standard metric micrometer (Figure 34) isaccurate
to one one-hundredth of a millimeter (0.01-mm). The
deeveline is graduated in millimeter and half millimeter
increments. The marks on the upper half of the deeveline
equal 1.00 mm. Every fifth mark above the deevelineis
identified with a number. The number sequence depends
on the size of the micrometer. A 0-25 mm micrometer, for
example, will have sleeve marks numbered 0 through 25
in 5 mm increments. This numbering sequence continues
with larger micrometers. On all metric micrometers, each
mark on the lower half of the sleeve equals 0.50 mm.

The tapered end of the thimble has 50 lines marked
around it. Each mark equals 0.01 mm. One complete turn
of the thimble aligns its 0 mark with the first line on the
lower half of the sleeve line or 0.50 mm.
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To read a metric micrometer, add the number of milli-
meters and half-millimeters on the sleeve line to the num-
ber of one one-hundredth millimeters on the thimble.
Perform the following steps and refer to Figure 34.

1. Read the upper half of the sleeve line and count the
number of lines visible. Each upper line equals 1 mm.

2. Seeif the half-millimeter line is visible on the lower
sleeveline. If so, add 0.50 mmto thereading from Step 1.

3. Read the thimble mark that alignswith the sleeveline.
Each thimble mark equals 0.01 mm.

NOTE
If a thimble mark does not align exactly with
the sleeve line, estimate the amount between
the lines. For accurate readings in
two-thousandths of a millimeter (0.002
mmy), use a metric vernier micrometer.

4. Add the readings from Steps 1-3.
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Micrometer Adjustment

Before using amicrometer, check its adjustment asfol-
lows.
1. Clean the anvil and spindle faces.
2A. To check a0-1in. or 0-25 mm micrometer:

a. Turnthethimbleuntil the spindle contactsthe anvil.
If the micrometer has aratchet stop, useit to ensure
the proper amount of pressureis applied.

b. If the adjustment is correct, the 0 mark on the thim-
ble will align exactly with the 0 mark on the sleeve
line. If the marks do not align, the micrometer is out
of adjustment.

c¢. Follow the manufacturer’sinstructionsto adjust the
micrometer.

2B. To check amicrometer larger than 1in. or 25 mm, use
the standard gauge supplied by the manufacturer. A stan-
dard gaugeisasteel block, disc or rod that is machined to
an exact size.

a. Place the standard gauge between the spindle and
anvil, and measure its outside diameter or length. If
the micrometer has a ratchet stop, use it to ensure
the proper amount of pressureis applied.

b. If the adjustment is correct, the 0 mark on the thim-
ble will align exactly with the 0 mark on the sleeve
line. If the marks do not align, the micrometer is out
of adjustment.

c¢. Follow the manufacturer’sinstructionsto adjust the
micrometer.

Micrometer Care

Micrometers are precision instruments. They must be
used and maintained with great care. Note the following:
1. Store micrometersin protective cases or separate pad-
ded drawersin atoolbox.

2. Whenin storage, make sure the spindle and anvil faces
do not contact each other or an other object. If they do,
temperature changes and corrosion may damage the con-
tact faces.

3. Do not clean a micrometer with compressed air. Dirt
forced into the tool will cause wear.

4. Lubricate micrometers with WD-40 to prevent corro-
sion.

Telescoping and Small Bore Gauges

Use telescoping gauges (Figure 35) and small hole
gauges (Figure 36) to measure bores. Neither gauge hasa
scale for direct readings. An outside micrometer must be
used to determine the reading.
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To use atelescoping gauge, select the correct size gauge
for the bore. Compress the movabl e post and carefully in-
sert the gauge into the bore. Carefully move the gauge in
the bore to make sure it is centered. Tighten the knurled
end of the gauge to hold the movable post in position. Re-
move the gauge and measure the length of the posts. Tele-
scoping gauges are typicaly used to measure cylinder
bores.

To use asmall-bore gauge, select the correct size gauge
for the bore. Carefully insert the gauge into the bore.
Tighten the knurled end of the gauge to carefully expand
the gauge fingers to the limit within the bore. Do not
overtighten the gauge, as there is no built-in release. Ex-
cessive tightening can damage the bore surface and dam-
age the tool. Remove the gauge and measure the outside
dimension (Figure 37). Small hole gauges are typicaly
used to measure valve guides.

Dial Indicator

A dia indicator (Figure 38) isagauge with adial face
and needle used to measure variations in dimensions and
movements. M easuring brake rotor runout isatypical use
for adid indicator.

Dial indicatorsare availablein variousranges and grad-
uations, and with three basic types of mounting bases:
magnetic, clamp, or screw-in stud. When purchasing a
dial indicator, select the magnetic stand type with a con-
tinuous dial.

Cylinder Bore Gauge

A cylinder bore gaugeis similar to adial indicator. The
gauge set shown in Figure 39 consists of adial indicator,
handle and different length adapters (anvils) to fit the
gauge to various bore sizes. The bore gauge is used to
measure bore size, taper and out-of-round. When using a
bore gauge, follow the manufacturer’s instructions.

Compression Gauge

A compression gauge (Figure 40) measures combus-
tion chamber (cylinder) pressure, usually in psi or kg/cm?.
The gauge adapter is either inserted or screwed into the
spark plug hole to obtain the reading. Disable the engine
so it will not start and hold the throttle in the wide-open
position when performing a compression test. An engine
that does not have adequate compression cannot be prop-
erly tuned. See Chapter Three.
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Multimeter

A multimeter (Figure 41) isan essential tool for electri-
cal system diagnosis. The voltage function indicates the
voltage applied or available to various electrical compo-
nents. The ohnmmeter function testscircuitsfor continuity,
or lack of continuity, and measures the resistance of acir-
cuit.

Some manufacturers’ specifications for electrical com-
ponents are based on results using a specific test meter.
Results may vary if using a meter not recommend by the
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manufacturer is used. Such requirements are noted when
applicable.

Ohmmeter (analog) calibration

Each time an analog ohmmeter isused or if the scaleis
changed, the ohmmeter must be calibrated. Digital ohm-
meters do not require calibration.

1. Make sure the meter battery isin good condition.
2. Make sure the meter probes are in good condition.
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3. Touchthetwo probestogether and watch the needlelo-
cation on the ohmsscale. The needle must align with the 0
mark to obtain accurate measurements.

4. If necessary, rotate the meter ohms adjust knob until
the needle and 0 mark align.

ELECTRICAL SYSTEM FUNDAMENTALS

A thorough study of the many types of electrical sys-
tems used in today’s motorcycles is beyond the scope of
this manual. However, an understanding of electrical ba-
sicsis necessary to perform simple diagnostic tests.

Voltage

Voltage isthe electrical potential or pressurein an elec-
trical circuit and is expressed in volts. The more pressure
(voltage) in a circuit, the more work can be performed.

Direct current (DC) voltage meansthe electricity flows
in one direction. All circuits powered by a battery are DC
circuits.

Alternating current (AC) meansthe electricity flowsin
one direction momentarily then switches to the opposite
direction. Alternator output is an example of AC voltage.
Thisvoltage must be changed or rectified to direct current
to operate in a battery powered system.

Measuring voltage

Unless otherwise specified, perform all voltage tests
with the electrical connectors attached. When measuring
voltage, select the meter range that is one scale higher
than the expected voltage of the circuit to prevent damage
to the meter. To determine the actual voltage in a circuit,
use avoltmeter. To simply check if voltageis present, use
atest light.

NOTE
When using a test light, either lead can be
attached to ground.

1. Attach the negative meter test lead to a good ground
(bare metal). Make sure the ground is not insulated with a
rubber gasket or grommet.

2. Attach the positive meter test lead to the point being
checked for voltage (Figure 42).

3. Turn ontheignition switch. Thetest light should light
or the meter should display areading. The reading should
bewithin one volt of battery voltage. If the voltageisless,
thereis aproblem in the circuit.
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Voltage drop test

Resistance causes voltage to drop. This resistance can
be measured in an active circuit by using a voltmeter to
perform avoltage drop test. A voltage drop test compares
the difference between the voltage available at the start of
acircuit to the voltage at the end of the circuit while the
circuit isoperational . If the circuit has no resistance, there
will be no voltage drop. The greater the resistance, the
greater thevoltage drop will be. A voltagedrop of onevolt
or more indicates excessive resistance in the circuit.

1. Connect the positive meter test lead to the electrical
source (where electricity is coming from).

2. Connect the negative meter test lead to the electrical
load (where electricity is going). See Figure 43.

3. If necessary, activate the component(s) in the circuit.
4. Avoltagereading of 1 volt or moreindicates excessive
resistanceinthecircuit. A reading equal to battery voltage
indicates an open circuit.

Resistance

Resistance is the opposition to the flow of eectricity
within a circuit or component and is measured in ohms.
Resistance causes a reduction in available current and
voltage.

Resistance is measured in an inactive circuit with an
ohmmeter. The ohmmeter sendsasmall amount of current
into the circuit and measures how difficult it isto push the
current through the circuit.

An ohmmeter, although useful, isnot always agood in-
dicator of acircuit’s actual ability under operating condi-
tions. This is due to the low voltage (6-9 volts) that the
meter uses to test the circuit. The voltage in an ignition
coil secondary winding can be severa thousand volts.
Such high voltage can cause the coil to malfunction, even
though it tests acceptable during a resistance test.

Resistance generally increases with temperature. Per-
form al testing with the component or circuit at room
temperature. Resistance tests performed at high tempera-
tures may indicate high resistance readings and result in
the unnecessary replacement of a component.

Measuring resistance and continuity testing

CAUTION
Only use an ohmmeter on a circuit that has
no voltage present. The meter will be dam-
aged if it is connected to a live circuit. An
analog meter must be calibrated each time it
is used or the scale is changed. See
Multimeter in this chapter.

Voltmeter

fo +
9

..'

Voltage drop

Battery

A continuity test can determine if the circuit is com-
plete. Thistype of test isperformed with an ohmmeter or a
self-powered test lamp.

1. Disconnect the negative battery cable.

2. Attach onetest lead (ohmmeter or test light) to oneend
of the component or circuit.

3. Attach the other test lead to the opposite end of the
component or circuit (Figure 44).

4. A self-powered test light will comeon if the circuit has
continuity or is complete. An ohmmeter will indicate ei-
ther low or no resistance if the circuit has continuity. An
open circuit is indicated if the meter displays infinite re-
sistance.

Amperage

Amperageisthe unit of measurement for the amount of
current within acircuit. Current isthe actual flow of elec-
tricity. The higher the current, the more work that can be
performed up to agiven point. If the current flow exceeds
the circuit or component capacity, the system will be dam-
aged.
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Measuring amps

An ammeter measures the current flow or ampsof acir-
cuit (Figure 45). Amperage measurement requires that
the circuit be disconnected and the ammeter be connected
in series to the circuit. Always use an ammeter that can
read higher than the anticipated current flow to prevent
damage to the meter. Connect the red test |ead to the el ec-
trical source and the black test lead to the electrical load.

BASIC SERVICE METHODS

Most of the procedures in this manual are straightfor-
ward and can be performed by anyone reasonably compe-
tent with tools. However, consider personal capabilities
carefully before attempting any operation involving ma-
jor disassembly of the engine.

1. Front,inthismanual, referstothefront of the motorcy-
cle. The front of any component is the end closest to the
front of themotorcycle. Theleft and right sidesrefer to the
position of the parts as viewed by the rider sitting on the
seat facing forward.

2. Whenever servicing an engine or suspension compo-
nent, secure the motorcycle in a safe manner.
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3. Tag al similar parts for location and mark all mating
parts for position. Record the number and thickness of
shimsasthey are removed. |dentify parts by placing them
in sealed and labeled plastic sandwich bags.

4. Tag disconnected wires and connectors with masking
tape and a marking pen. Do not rely on memory alone.

5. Protect finished surfaces from physical damage or cor-
rosion. Keep gasoline and other chemical s off painted sur-
faces.

6. Use penetrating oil on frozen or tight bolts. Avoid us-
ing heat where possible. Heat can warp, melt or affect the
temper of parts. Heat also damages the finish of paint and
plastics.

7. When apart isapressfit or requires a special tool for
removal, theinformation or type of tool isidentified in the
text. Otherwise, if a part is difficult to remove or install,
determine the cause before proceeding.

8. To prevent objects or debris from falling into the en-
gine, cover all openings.

9. Read each procedure thoroughly and compare the il-
lustrations to the actual components before starting the
procedure. Perform the procedure in sequence.

10. Recommendationsare occasionally madeto refer ser-
viceto adealership or specialist. In these cases, the work
can be performed more economically by the specialist
than by a home mechanic.

11. The term replace means to discard a defective part
and replaceit with anew part. Overhaul meansto remove,
disassemble, inspect, measure, repair and/or replace parts
as required to recondition an assembly.

12. Some operations require the use of ahydraulic press.
If a press is not available, have these operations per-
formed by ashop equi pped with the necessary equipment.
Do not use makeshift equipment that may damage the mo-
torcycle.

13. Repairs are much faster and easier if the motorcycle
is clean before starting work. Degrease the motorcycle
with acommercial degreaser; follow the directions on the
container for the best results. Clean all partswith cleaning
solvent as they are removed.

CAUTION
Do not direct high-pressure water at steer-
ing bearings, carburetor hoses, wheel bear-
ings, and suspension and electrical
components. The water will force the grease
out of the bearings and possibly damage the
seals.

14. If special tools are required, have them available be-
fore starting the procedure. When specia tools are re-
quired, they will be described at the beginning of the
procedure.
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15. Make diagrams of similar-appearing parts. For in-
stance, crankcase bolts are often not the same lengths. Do
not rely on memory alone. It is possiblethat carefully laid
out parts will become disturbed, making it difficult to re-
assembl e the components correctly without a diagram.

16. Makesureall shimsand washersarereinstalled inthe
same |ocation and position.

17. Whenever rotating parts contact a stationary part,
look for ashim or washer.

18. Usenew gasketsif thereisany doubt about the condi-
tion of old ones.

19. If self-locking fasteners are used, replace them with
new ones. Do not install standard fasteners in place of
self-locking ones.

20. Usegreaseto hold small partsin placeif they tend to
fall out during assembly. Do not apply greaseto electrical
or brake components.

Removing Frozen Fasteners

If afastener cannot be removed, several methods may
be used to loosen it. First, apply penetrating oil such as
Liquid Wrench or WD-40. Apply it liberally and et it pen-
etrate 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 described,
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 istoo damaged to use this method, grip the head with
locking pliers and twist the screw out.

Avoid applying heat unless specifically instructed, asit
may melt, warp or remove the temper from parts.

Removing Broken Fasteners

If the head breaks off a screw or bolt, several methods
are available for removing the remaining portion. If a
large portion of the remainder projects out, try gripping it
with locking pliers. If the projecting portion is too small,
fileit to fit awrench or cut aslot in it to fit a screwdriver
(Figure 46).

If the head breaks off flush, use ascrew extractor. To do
this, centerpunch the exact center of the remaining portion
of the screw or bolt. Drill asmall holein the screw and tap
the extractor into the hole. Back the screw out with a
wrench on the extractor (Figure 47).

Slotted

REMOVING BROKEN

SCREWS AND BOLTS

3. Tap in screW extractor 4. Remove broken stud

Repairing Damaged Threads

Occasionally, threads are stripped through carelessness
or impact damage. Often the threads can be repaired by
running atap (for internal threads on nuts) or die (for ex-
ternal threads on bolts) through thethreads. To clean or re-
pair spark plug threads, use a spark plug tap.

If aninternal thread is damaged, it may be necessary to
install aHelicoil or some other type of thread insert. Fol-
low the manufacturer’s instructions when installing their
insert.
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48

49
Bearing puller

Spacer
Shaft
Bearing

If itisnecessary to drill and tap ahole, refer to Table 10
and Table 11 for tap and drill sizes.

Stud Removal/lInstallation

A stud removal tool is available from most tool suppli-
ers. Thistool makes the removal and installation of studs
easier. If oneisnot available, thread two nutsonto the stud
and tighten them against each other. Remove the stud by
turning the lower nut (Figure 48).

1. Measure the height of the stud above the surface.

2. Thread the stud removal tool onto the stud and tighten
it, or thread two nuts onto the stud.

3. Remove the stud by turning the stud remover or the
lower nut.

4., Remove any threadlocking compound from the
threaded hole. Clean the threads with an aerosol parts
cleaner.

5. Install the stud remova tool onto the new stud or
thread two nuts onto the stud.

6. Apply threadlocking compound to the threads of the
stud.

7. Install the stud and tighten with the stud removal tool
or the top nut.
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8. Install the stud to the height noted in Step 1 or its
torque specification.
9. Remove the stud removal tool or the two nuts.

Removing Hoses

When removing stubborn hoses, do not exert excessive
force on the hose or fitting. Remove the hose clamp and
carefully insert a small screwdriver or pick tool between
the fitting and hose. Apply a spray lubricant under the
hose and carefully twist the hose off thefitting. Clean the
fitting of any corrosion or rubber hose material with a
wire brush. Clean the inside of the hose thoroughly. Do
not use any lubricant when installing the hose (new or
old). Thelubricant may allow the hose to come off the fit-
ting, even with the clamp secure.

Bearings

Bearings are used in the engine and transmission as-
sembly to reduce power loss, heat and noise caused by
friction. Because bearings are precision parts, they must
be maintained by proper lubrication and maintenance. If a
bearing is damaged, replace it immediately. When install-
ing anew bearing, take careto prevent damaging it. Bear-
ing replacement procedures areincluded in theindividual
chapters where applicable; however, use the following
sections as a guideline.

NOTE
Unless otherwise specified, install bearings
with the manufacturer’s mark or number
facing outward.

Removal

While bearings are normally removed only when dam-
aged, there may betimeswhen it is necessary to removea
bearing that is in good condition. Improper bearing re-
moval will damage the bearing and maybe the shaft or
case half. Note the following when removing bearings.

1. When using a puller to remove a bearing from a shaft,
take care that the shaft is not damaged. Always place a
piece of metal between the end of the shaft and the puller
screw. In addition, place the puller arms next to the inner
bearing race. See Figure 49.

2. When using a hammer to remove a bearing from a
shaft, do not strike the hammer directly against the shaft.
Instead, use abrass or aluminum spacer between the ham-
mer and shaft (Figure 50) and make sure to support both
bearing races with wooden blocks as shown.
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3. Theidea method of bearing removal iswith ahydrau-
lic press. Note the following when using a press:

a. Always support the inner and outer bearing races
with a suitable size wooden or aluminum ring (Fig-
ure 51). If only the outer raceis supported, pressure
applied against the balls and/or the inner race will
damage them.

b. Alwaysmake surethe pressarm (Figure 51) aligns
with the center of the shaft. If the arm is not cen-
tered, it may damage the bearing and/or shaft.

¢. The moment the shaft is free of the bearing, it will
drop to the floor. Secure or hold the shaft to prevent
it from falling.

N
r—— Bearing

Blocks

Installation

1. Wheninstalling abearing in ahousing, apply pressure L_/C) \/J

to the outer bearing race (Figure 52). When installing a
bearing on ashaft, apply pressureto the inner bearing race
(Figure 53).

2. Toingtall abearing as described in Step 1, some type of
driver is required. Never strike the bearing directly with a @

hammer or the bearing will be damaged. When ingtalling a ———
bearing, use a piece of pipe or adriver with a diameter that 1
matches the bearing inner race. Figure 54 shows the cor-

rect way to use adriver and hammer to install a bearing.
3. Step 1 describeshow toinstall abearinginacase half or — Shaft
over ashaft. However, to install abearing over a shaft and

into a housing at the same time, atight fit will be required (
for both outer and inner bearing races. In this situation, in- 1— Bearing
stall a spacer underneath the driver tool so that pressureis \

applied evenly across both races. See Figure 55. If the . i\ \\j“‘ Spacer
outer raceis not supported as shown in Figure 55, the balls > "
will push against the outer bearing race and damage it.

Press arm

\_/@ Press bed

Interference fit

1. Follow this procedureto install a bearing over a shaft.
When a tight fit is required, the bearing inside diameter
will be smaller than the shaft. In this case, driving the

bearing on the shaft using norma methods may cause @
bearing damage. Instead, heat the bearing before installa-
tion. Note the following:

a. Secure the shaft so it isready for bearing installa- fm (3:59

tion. ~
b. Clean all residues from the bearing surface of the %

shaft. Remove burrs with afile or sandpaper. / Housing
c. Fill a suitable pot or beaker with clean mineral // /%

oil. Place a thermometer rated above 120° C % %

(248° F) in the ail. Support the thermometer so that it

does not rest on the bottom or side of the pot.

Bearing

b W,

N

\
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53 Bearing
Shaft
54
Socket
Bearing
Shaft

55

Driver

Spacer

Bearing

Shaft Housing

d. Remove the bearing from its wrapper and secure it
with a piece of heavy wire bent to hold it in the pot.
Hang the bearing in the pot so it does not touch
the bottom or sides of the pot.

e. Turn the heat on and monitor the thermometer.
When the oil temperature rises to approximately
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120° C (248° F), remove the bearing from the pot
and quickly install it. If necessary, place asocket on
theinner bearing race and tap the bearing into place.
Asthe bearing chills, it will tighten on the shaft, so
installation must be done quickly. Make sure the
bearing isinstalled completely.
2. Follow thissteptoinstall abearing in ahousing. Bear-
ingsaregenerally installed in ahousing with aslight inter-
ference fit. Driving the bearing into the housing using
normal methods may damage the housing or cause bear-
ing damage. Instead, heat the housing before the bearing
isinstalled. Note the following:

CAUTION
Before heating the housing in this proce-
dure, wash the housing thoroughly with de-
tergent and water. Rinse and rewash the
cases as required to remove all traces of oil
and other chemical deposits.

a. Heat the housing to approximately 100° C (212° F)
in an oven or on a hot plate. An easy way to check
that it is the proper temperature is to place tiny
drops of water on the housing; if they sizzle and
evaporate immediately, the temperature is correct.
Heat only one housing at atime.

CAUTION
Do not heat the housing with a propane or
acetylene torch. Never bring a flame into
contact with the bearing or housing. The di-
rect heat will destroy the case hardening of
the bearing and will likely warp the housing.

b. Removethe housing from the oven or hot plate, and
hold onto the housing with a kitchen potholder,
heavy gloves or heavy shop cloth. It is hot!

NOTE
Remove and install the bearings with a suit-
able size socket and extension.

¢. Hold the housing with the bearing side down and tap
the bearing out. Repest for all bearingsin thehhousing.

d. Before heating the bearing housing, place the new
bearing in a freezer if possible. Chilling a bearing
dlightly reduces its outside diameter while the
heated bearing housing assembly is dlightly larger
due to heat expansion. This will make bearing in-
stallation easier.

NOTE
Always install bearings with the manufac-
turer s mark or number facing outward.
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e. While the housing is till hot, install the new bear-
ing(s) into the housing. Install the bearings by hand,
if possible. If necessary, lightly tap the bearing(s)
into the housing with a socket placed on the outer
bearing race (Figure 53). Do not install new bear-
ings by driving on theinner-bearing race. Install the
bearing(s) until it seats completely.

Seal Replacement

Sedls (Figure 56) are used to contain oil, water, grease or
combustion gasses in a housing or shaft. Improper removal
of aseal can damage the housing or shaft. Improper installa:
tion of the seal can damage the sedl. Note the following:

1. Prying is generally the easiest and most effective method
of removing ased from ahousing. However, dwaysplacea
rag undernegath the pry tool (Figure 57) to prevent damageto
the housing.

2. Pack waterproof grease in the sedl lips before the sedl is
installed.

3. In most cases, install seals with the manufacturer’s num-
bers or marks face out.

4. Ingtal sealswith asocket placed on the outside of the sedl
asshownin Figure 58. Drivethe sed squarely into the hous-
ing. Never ingtall aseal by hitting againgt the top of the sedl
with a hammer.

STORAGE

Several months of non-use can cause ageneral deterio-
ration of the motorcycle. Thisisespecialy truein areas of
extreme temperature variations. This deterioration can be
minimized with careful preparation for storage. A prop-
erly stored motorcyclewill be much easier to return to ser-
vice.

Storage Area Selection

When selecting a storage area, consider the following:
1. Thestorage areamust bedry. A heated areaisbest, but
not necessary. It should be insulated to minimize extreme
temperature variations.
2. If the building has large window areas, mask them to
keep sunlight off the motorcycle.
3. Avoid buildings in industria areas where corrosive
emissions may be present. Avoid areascloseto saltwater.
4. Consider the area’s risk of fire, theft or vandalism.
Check with an insurer regarding motorcycle coverage
whilein storage.
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Spring
Dust lip
Main lip oil
Reinforcement
57
58

Preparing the Motorcycle for Storage

The amount of preparation a motorcycle should un-
dergo before storage depends on the expected length of
non-use, storage area conditions and personal preference.
Consider the following list the minimum regquirement:

1. Wash the motorcycle thoroughly. Make sure al dirt,
mud and road debris are removed.

2. Start theengineand allow it to reach operating temper-
ature. Drain theengine oil and transmission oil, regardiess
of theriding time sincethelast service. Fill the engineand
transmission with the recommended type of oil.
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3. Drainall fuel fromthefuel tank, runthe engineuntil all
the fuel is consumed from the lines and carburetor or fuel
injection module.

4. Removethe spark plugs and pour ateaspoon of engine
ail into the cylinders. Place a rag over the openings and
slowly turn the engine over to distribute the oil. Reinstall
the spark plugs.

5. Removethe battery. Store the battery in acool and dry
location.

6. Cover the exhaust and intake openings.

7. Reduce the normal tire pressure by 20 percent.

8. Apply a protective substance to the plastic and rubber
components, including the tires. Make sure to follow the
manufacturer’sinstructionsfor each type of product being
used.

9. Place the motorcycle on a stand or wooden blocks, so
the wheels are off the ground. If thisis not possible, place
a piece of plywood between the tires and the ground. In-

27

flatethetiresto the recommended pressureif themotorcy-
cle can not be elevated.

10. Cover the motorcycle with old bed sheets or some-
thing similar. Do not cover it with plastic material that will
trap moisture.

Returning the Motorcycle to Service

The amount of service required when returning a mo-
torcycle to service after storage depends on the length of
non-use and storage conditions. In addition to performing
the reverse of the above procedure, make sure the brakes,
clutch, throttle and engine stop switch work properly be-
fore operating the motorcycle. Refer to Chapter Threeand
evaluatethe serviceintervalsto determinewhich areasre-
quire service.

Table 1 MODEL DESIGNATION

FLSTC/FLSTCI* Heritage Classic
FLSTF/FLSTFI* Fat Boy
FLSTS/FLSTSI* Heritage Springer
FXST/FXSTI* Softail Standard
FXSTB/FXSTBI* Night Train
FXSTS/FXSTSI* Springer Softail
FXSTD/FXSTDI* Softail Deuce

*The | designation indicates models equipped with fuel injection from 2001-on.

Table 2 GENERAL DIMENSIONS

Item/model in.

Wheel base
FLSTC/FLSTCI* 64.5
FLSTF/FLSTFI* 64.5
FLSTS/FLSTSI* 64.2
FXST/FXSTI* 66.9
FXSTB/FXSTBI* 66.9
FXSTS/FXSTSI* 65.4
FXSTD/FXSTDI* 66.6

Overall length
FLSTC/FLSTCI* 94.5
FLSTF/FLSTFI* 94.5
FLSTS/FLSTSI* 94.1
FXST/FXSTI* 95.0
FXSTB/FXSTBI* 95.0
FXSTS/FXSTSI* 93.5
FXSTD/FXSTDI* 95.4

1638.3
1638.3
1630.7
1699.3
1699.3
1661.2
1691.6

2400.3
2400.3
2390.1
2413.0
2413.0
2374.9
2423.2

(continued)
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Table 2 GENERAL DIMENSIONS (continued)

Item/model in. mm
Overall width
FLSTC/FLSTCI* 375 952.5
FLSTF/FLSTFI* 40.2 1021.1
FLSTS/FLSTSI* 35.0 889.0
FXST/FXSTI* 37.9 962.66
FXSTB/FXSTBI* 30.9 784.9
FXSTS/FXSTSI* 32.6 828.0
FXSTD/FXSTDI* 35.9 911.9
Road clearance
FLSTC/FLSTCI* 5.1 129.5
FLSTF/FLSTFI* 5.1 129.5
FLSTS/FLSTSI* 4.9 124.5
FXST/FXSTI* 5.6 142.2
FXSTB/FXSTBI* 5.6 142.2
FXSTS/FXSTSI* 5.4 137.2
FXSTD/FXSTDI* 5.6 142.2
Overall height
FLSTC/FLSTCI* 57.8 1468.1
FLSTF/FLSTFI* 44.5 1130.3
FLSTS/FLSTSI* 46.0 1168.4
FXST/FXSTI* 46.4 1178.0
FXSTB/FXSTBI* 44.9 1140.0
FXSTS/FXSTSI* 47.3 1201.4
FXSTD/FXSTDI* 46.4 1178.0
Saddle height
FLSTC/FLSTCI* 254 645.2
FLSTF/FLSTFI* 25.5 647.7
FLSTS/FLSTSI* 25.9 657.9
FXST/FXSTI* 26.1 662.9
FXSTB/FXSTBI* 25.2 640.1
FXSTS/FXSTSI* 25.9 657.9
FXSTD/FXSTDI* 26.0 660.4

*The | designation indicates models equipped with fuel injection from 2001-on.

Table 3 MOTORCYCLE WEIGHT (DRY)

Model Ibs. kg
FLSTC/FLSTCI* 695.6 315.5
FLSTF/FLSTFI* 665 301.6
FLSTS/FLSTSI* 716.6 325
FXST/EXSTI* 628.6 285.1
FXSTB/FXSTBI* 629.6 285.6
FXSTS/FXSTSI* 652.6 296
FXSTD/FXSTDI* 644.6 292.4
*The | designation indicates models equipped with fuel injection from 2001-on.
Table 4 GROSS VEHICLE WEIGHT RATINGS

Model Ibs. kg
Gross vehicle weight rating (GVWR)1

FLSTC/FLSTCI® 1160 526.1

FLSTF/FLSTFI 1160 526.1

FLSTS/FLSTSI 1175 532.09

All FXST models 1125 510.3

(continued)




GENERAL INFORMATION

Table 4 GROSS VEHICLE WEIGHT RATINGS (continued)

Model Ibs. kg
Gross axle weight rating (GAWR)
Front axle
All FLST models 430 195
All FXST models 415 188.2
Rear axle
FLSTC/FLSTCP 730 331.1
FLSTE/FLSTFF 730 331.1
FLSTS/FLSTSI® 745 337.9
All FXST models 710 322.1

1. GVWR is the maximum allowable vehicle weight. This includes combined vehicle, rider(s) and accessory weight.
2. The | designation indicates models equipped with fuel injection from 2001-on.

Table 5 FUEL TANK CAPACITY

Model U.S. gal Liters
Total
FXSTD/FXDT 4.9 18.55
All other models 5.0 18.9
Reserve 0.9 34

Table 6 DECIMAL AND METRIC EQUIVALENTS

Decimal Metric Decimal Metric

Fractions in. mm Fractions in. mm

1/64 0.015625 0.39688 33/64 0.515625 13.09687
1/32 0.03125 0.79375 17/32 0.53125 13.49375
3/64 0.046875 1.19062 35/64 0.546875 13.89062
1/16 0.0625 1.58750 9/16 0.5625 14.28750
5/64 0.078125 1.98437 37/64 0.578125 14.68437
3/32 0.09375 2.38125 19/32 0.59375 15.08125
7164 0.109375 2.77812 39/64 0.609375 15.47812
1/8 0.125 3.1750 5/8 0.625 15.87500
9/64 0.140625 3.57187 41/64 0.640625 16.27187
5/32 0.15625 3.96875 21/32 0.65625 16.66875
11/64 0.171875 4.36562 43/64 0.671875 17.06562
3/16 0.1875 4.76250 11/16 0.6875 17.46250
13/64 0.203125 5.15937 45/64 0.703125 17.85937
7132 0.21875 5.55625 23/32 0.71875 18.25625
15/64 0.234375 5.95312 47/64 0.734375 18.65312
1/4 0.250 6.35000 3/4 0.750 19.05000
17/64 0.265625 6.74687 49/64 0.765625 19.44687
9/32 0.28125 7.14375 25/32 0.78125 19.84375
19/64 0.296875 7.54062 51/64 0.796875 20.24062
5/16 0.3125 7.93750 13/16 0.8125 20.63750
21/64 0.328125 8.33437 53/64 0.828125 21.03437
11/32 0.34375 8.73125 27/32 0.84375 21.43125
23/64 0.359375 9.12812 55/64 0.859375 22.82812
3/8 0.375 9.52500 718 0.875 22.22500
25/64 0.390625 9.92187 57/64 0.890625 22.62187
13/32 0.40625 10.31875 29/32 0.90625 23.01875
27164 0.421875 10.71562 59/64 0.921875 23.41562
7116 0.4375 11.11250 15/16 0.9375 23.81250
29/64 0.453125 11.50937 61/64 0.953125 24.20937
15/32 0.46875 11.90625 31/32 0.96875 24.60625
31/64 0.484375 12.30312 63/64 0.984375 25.00312

1/2 0.500 12.70000 1 1.00 25.40000
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Table 7 GENERAL TORQUE SPECIFICATIONS
Type® 1/4 5/16 3/8 7116 1/2 9/16 5/8 3/4 7/8 1
SAE 2 6 12 20 32 47 69 96 155 206 310
SAE 5 10 19 33 54 78 114 154 257 382 587
SAE 7 13 25 44 71 110 154 215 360 570 840
SAE 8 14 29 47 78 119 169 230 380 600 700

1.Convert ft.-Ib. specification to Nem by multiplying by 1.3558.
2. Fastener strength of SAE bolts can be determined by the bolt head grade markings. Unmarked bolt heads and cap screws
are usually mild steel. More grade markings indicate higher fastener quality.

SAE 2

SAE 5

SAE 7

O W B W

SAE 8

Table 8 CONVERSION FORMULAS

(continued)

Multiply: By: To get the equivalent of:
Length
Inches 25.4 Millimeter
Inches 2.54 Centimeter
Miles 1.609 Kilometer
Feet 0.3048 Meter
Millimeter 0.03937 Inches
Centimeter 0.3937 Inches
Kilometer 0.6214 Mile
Meter 3.281 Feet
Fluid volume
U.S. quarts 0.9463 Liters
U.S. gallons 3.785 Liters
U.S. ounces 29.573529 Milliliters
Imperial gallons 4.54609 Liters
Imperial quarts 1.1365 Liters
Liters 0.2641721 U.S. gallons
Liters 1.0566882 U.S. quarts
Liters 33.814023 U.S. ounces
Liters 0.22 Imperial gallons
Liters 0.8799 Imperial quarts
Milliliters 0.033814 U.S. ounces
Milliliters 1.0 Cubic centimeters
Milliliters 0.001 Liters
Torque
Foot-pounds 1.3558 Newton-meters
Foot-pounds 0.138255 Meters-kilograms
Inch-pounds 0.11299 Newton-meters
Newton-meters 0.7375622 Foot-pounds
Newton-meters 8.8507 Inch-pounds
Meters-kilograms 7.2330139 Foot-pounds
Volume
Cubic inches 16.387064 Cubic centimeters
Cubic centimeters 0.0610237 Cubic inches
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Multiply:

Temperature
Fahrenheit
Centigrade
Weight
Ounces
Pounds
Grams
Kilograms
Pressure
Pounds per square inch

Kilograms per square
centimeter
Kilopascals
Pounds per square inch
Speed
Miles per hour
Kilometers per hour

ABDC
ATDC
BBDC
BDC
BTDC
BAS

cc

cid
CKP
CDI
CMP
cu.in.
ECM
ET

ft.
ft.-1b.
gal.
H/A
HDI
IAC
IAT
hp
in.
in.-Ib.
I.D.

kgm
km
kPa

MAG
MAP

Table 8 CONVERSION FORMULAS (continued)
By:

(°F — 32) x 0.556
(°C x 1.8) + 32

28.3495
0.4535924
0.035274
2.2046224

0.070307
14.223343

0.1450
6.895

1.609344
0.6213712

Table 9 TECHNICAL ABBREVIATIONS

After bottom dead center
After top dead center
Before bottom dead center
Bottom dead center

Before top dead center
Bank angle sensor

Celsius (centigrade)

Cubic centimeters

Cubic inch displacement
Crankshaft position sensor
Capacitor discharge ignition
Camshaft position sensor
Cubic inches

Electronic control module
Engine temperature sensor
Fahrenheit

Feet

Foot-pounds

Gallons

High altitude
Harley-Davidson International
Idle air control

Intake air temperature sensor
Horsepower

Inches

Inch-pounds

Inside diameter

Kilograms

Kilogram meters

Kilometer

Kilopascals

Liter

Meter

Magneto

Manifold absolute pressure sensor

(continued)
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To get the equivalent of:

Centigrade
Fahrenheit

Grams
Kilograms
Ounces
Pounds

Kilograms per
square centimeter
Pounds per square inch

Pounds per square inch
Kilopascals

Kilometers per hour
Miles per hour
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Table 9 TECHNICAL ABBREVIATIONS (continued)

ml Milliliter
mm Millimeter
Nem Newton-meters
O.D. Outside diameter
0z. Ounces
psi Pounds per square inch
PTO Power take off
pt. Pint
qt. Quart
rpm Revolutions per minute
TP Throttle position sensor
TSM Turn signal module
TSSM Turn signal security module

Table 10 AMERICAN TAP AND DRILL SIZES
Tap thread Drill size Tap thread Drill size
#0-80 3/64 1/4-28 No. 3
#1-64 No. 53 5/16-18 F
#1-72 No. 53 5/16-24 |
#2-56 No. 51 3/8-16 5/16
#2-64 No. 50 3/8-24 Q
#3-48 5/64 7/16-14 U
#3-56 No. 46 7/16-20 w
#4-40 No. 43 1/2-13 27164
#4-48 No. 42 1/2-20 29/64
#5-40 No. 39 9/16-12 31/64
#5-44 No. 37 9/16-18 33/64
#6-32 No. 36 5/8-11 17/32
#6-40 No. 33 5/18-18 37/64
#8-32 No. 29 3/4-10 21/32
#8-36 No. 29 3/4-16 11/16
#10-24 No. 25 7/8-9 49/64
#10-32 No. 21 7/8-14 13/16
#12-24 No. 17 1-8 718
#12-28 No. 15 1-14 15/16
1/4-20 No. 8

Table 11 METRIC TAP AND DRILL SIZES

Metric Drill Decimal
size equivalent fraction Nearest fraction
3x0.50 No. 39 0.0995 3/32
3x0.60 3/32 0.0937 3/32
4x0.70 No. 30 0.1285 1/8
4x0.75 1/8 0.125 1/8
5x0.80 No. 19 0.166 11/64
5x0.90 No. 20 0.161 5/32
6 x 1.00 No. 9 0.196 13/64
7 x1.00 16/64 0.234 15/64
8 x 1.00 J 0.277 9/32
8x 1.25 17/64 0.265 17/64
9x1.00 5/16 0.3125 5/16
9x1.25 5/16 0.3125 5/16

(continued)
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Table 11 METRIC TAP AND DRILL SIZES (continued)

Metric Drill Decimal
size equivalent fraction Nearest fraction
10x1.25 11/32 0.3437 11/32
10 x 1.50 R 0.339 11/32
11 x 1.50 3/8 0.375 3/8
12 x 1.50 13/32 0.406 13/32
12x 1.75 13/32 0.406 13/32
Table 12 SPECIAL TOOLS*

Tool description Part No. Manufacturer
Balancer shaft alignment tool 1166 JIMS
Balancer shaft bearing remove and install 1167 JIMS
Balancer shaft retaining pins 1725 JIMS
Balancer shaft retaining pins HD-44062 H-D
Balancer sprocket alignment tool 1166 JIMS
Balancer sprocket alignment tool HD-44064 H-D
Belt tension gauge HD-355381 H-D
Camshaft bearing puller 1280 JIMS
Camshaft remove and installer 1277 JIMS
Camshaft chain tensioner tool 1283 JIMS
Camshaft inner bearing installer 1278 JIMS
Camshaft inner bearing remover tool 1279 JIMS
Camshaft/crankshaft sprocket lock tool 1285 JIMS
Connecting rod bushing tool 1051 JIMS
Connecting rod holding tool 1284 JIMS
Connecting rod clamping tool HD-95952-33B H-D
Connecting rod bushing hone HD-422569 H-D
Crankcase bearing snap ring remover and installer 1710 JIMS
Crankshaft assembly removing tool 1047-TP JIMS
Crankshaft bearing remover and installer 1146 JIMS
Crankshaft bushing tool 1281 JIMS
Crankshaft roller bearing pilot/driver HD-997225-55B H-D
Crankshaft roller bearing support tube HD-42720-5 H-D
Crankshaft seal installation tool 39361-69 JIMS
Crankshaft guide 1288 JIMS
Crankshaft hard cap 1048 JIMS
Crankcase stud installer 08-0148 Motion Pro
Cylinder chamfering cone 2078 JIMS
Cylinder torque plates 1287 JIMS
Cylinder head stand HD-39782 H-D
Driver handle and remover HD-34740 H-D
Drive sprocket lock 2260 JIMS
Engine stand/Twin Cam 88B

Base stand 1138 JIMS

Engine stand 1142 JIMS
Fork seal/cap installer 2046 JIMS
Fork oil level gauge 8-0121 Motion Pro
Hose clamp pliers HD-97087-65B H-D
Hydraulic brake bleeder Mityvac
Hydraulic tensioner compression tool HD-44063 H-D
Hydraulic tensioner retainer HD-44408 H-D
Mainshaft bearing race puller and installer 34902-84 JIMS
Motor sprocket shaft seal installer tool 39361-69 JIMS
Oil line remover and replacement tool HD-4445 H-D
Primary drive locking tool 2234 JIMS
Retaining ring pliers J-5586 H-D

(continued)
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Table 12 SPECIAL TOOLS (continued)

Tool description Part No. Manufacturer
Rocker arm bushing retainer 94804-57 JIMS
Rocker arm shaft reamer 94804-57 JIMS
Spark tester 08-0122 Motion Pro
Sprocket shaft bearing cone installer HD-997225-55B H-D
Sprocket shaft bearing installation tool 97225-55 JIMS
Sprocket shaft bearing race tool set 94547-80A JIMS
Springer fork spring tool 08-0144 Motion Pro
Snap ring remover and installer 1710 JIMS
Steering head bearing race installer 1725 JIMS
Timken bearing race installer 2246 JIMS
Transmission bearing and race installer tool handle 33416-80 JIMS
Transmission main drive gear tool set 35316-80 JIMS
Transmission main drive gear bearing tool 37842-91 JIMS
Transmission main bearing remover set 1720 JIMS
Vacuum hose identifier kit 74600 Lisle
Valve cutter set Neway HD-35758A H-D

Valve guide brush HD-34751 H-D

Valve guide driver HD-34740 H-D

Valve guide installation sleeve HD-34731 H-D

Valve guide reamer HD-39932 H-D

Valve guide reamer T-handle HD-39847 H-D

Valve guide reamer and honing lubricant HD-39064 H-D

Valve guide hone HD-34723 H-D

Valve seat installation tool HD-34643A H-D

Valve seat driver handle HD-34740 H-D

Wheel bearing race remover and installer 33461 JIMS
Wrist pin bushing reamer tool 1726 JIMS

*Refer to the Supplement for 2004-on specific tools.




CHAPTER TWO

TROUBLESHOOTING

The troubleshooting procedures described in this chap-
ter provide typical symptomsand logical methodsfor iso-
lating the cause(s). There may be several waysto solve a
problem, but only a systematic approach will be success-
ful in avoiding wasted time and possibly unnecessary
parts replacement.

Gather as much information as possible to aid in diag-
nosis. Never assume anything and do not overlook the ob-
vious. Make sure there is fuel in the tank. On carbureted
models, make sure the fuel shutoff valveisin the on posi-
tion. If the motorcycle has been sitting for any length of
time, fuel deposits may have gummed up the carburetor
jets or plugged the injector nozzles on fuel injected mod-
els. Gasolinelosesitsvolatility after standing for long pe-
riods and water condensation may have diluted it. Drain
the old gas and start with a new tank full. Make sure the
engine stop switch is in the run position. Make sure the
spark plug wires are attached to the spark plugs.

If aquick check does not reveal the problem, proceed
with one of the troubleshooting procedures described in
this chapter. After defining the symptoms, follow the pro-
cedure that most closely relates to the condition(s).

In most cases, expensive and complicated test equip-
ment is not needed to determine whether repairs can be

performed at home. A few simple checks could prevent an
unnecessary repair charge and lost time while the motor-
cycleisat adeaership’s service department. On the other
hand, be realistic and do not attempt repairs beyond per-
sonal capabilities. Many service departmentswill not take
work that involves the reassembly of damaged or abused
equipment. If they do, expect the cost to be high.

If the motorcycle does require the attention of a profes-
sional, describe the symptoms, conditions and previous
repair attempts accurately and fully. The more informa-
tion atechnician hasavailable, theeasier it will beto diag-
nose.

By following the lubrication and maintenance schedule
described in Chapter Three, the need for troubleshooting
can be reduced by eliminating potential problems before
they occur. However, even with the best of carethe motor-
cycle may require troubleshooting.

Refer to Tables 1-3, at the end of this chapter, for elec-
trical specifications and diagnostic trouble codes.

OPERATING REQUIREMENTS

An engine needs three basics to run properly: correct
air/fuel mixture, compression and aspark at theright time.
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If one basic requirement is missing, the engine will not
run. Refer to Figure 1 for four-stroke engine operating

principles.

STARTING THE ENGINE

NOTE
On fuel injected models, do not open the
throttle when starting either a cold or warm
engine. The electronic control module auto-
matically adjusts the fuel mixture to the con-
ditions.

Engine Fails to Start (Spark Test)

Perform the following spark test to determine if the ig-
nition system is operating properly:

CAUTION
Before removing the spark plugs in Step 1,
clean all dirt and debris away from the plug
base. Dirt that falls into the cylinder causes
rapid engine wear.

1. Disconnect the spark plug wire and remove the spark
plug as described in Chapter Three.

NOTE

A spark tester is a useful tool for testing
spark output. Figure 2 shows the Motion
Pro Ignition System Tester (part No.
08-0122). This tool is inserted in the spark
plug cap and its base is grounded against
the cylinder head. The tool’s air gap is ad-
Jjustable, and it allows the visual inspection
of the spark while testing the intensity of the
spark. This tool is available through motor-
cycle repair shops.

2. Cover the spark plug holewith aclean shop clothto re-
ducethe chance of gasoline vaporsbeing emitted from the
hole.

3. Insert the spark plug (Figure 3), or spark tester (Fig-
ure 4), into its plug cap and ground the spark plug base
against the cylinder head. Position the spark plug so the
electrodeisvisible.

WARNING

Mount the spark plug, or tester, away from
the spark plug hole in the cylinder so that
the spark plug or tester cannot ignite the
gasoline vapors in the cylinder. If the engine
is flooded, do not perform this test. The fir-
ing of the spark plug can ignite fuel that is
ejected through the spark plug hole.

NOTE
If a spark plug is used, perform this test with
a new spark plug.

4. Turn the ignition switch to the ON position.

WARNING
Do not hold the spark plug, wire or connec-
tor, or a serious electrical shock may result.

5. Turn the engine over with the electric starter. A crisp
blue spark should be evident across the spark plug elec-
trode or spark tester terminals. If there is strong sunlight
onthe plug, shadethe plug by hand to better seethe spark.
6. If the spark is good, check for one or more of the fol-
lowing possible malfunctions:

Obstructed fuel line or fudl filter.

. Malfunctioning fuel pump (EFI models).

Low compression or engine damage.

. Flooded engine.

Incorrect ignition timing.

Poo oo

NOTE
If the engine backfires during starting, the
ignition timing may be incorrect due to a de-
fective ignition component. Refer to lgni-
tion Timing in Chapter Three for more
information.

7. If the spark iswesk or if thereis no spark, refer to En-
gine is Difficult to Start in this section.

Engine is Difficult to Start

Check for one or more of the following possible mal-
functions:
1. Fouled spark plug(s).
2. Improperly adjusted enrichment valve (carbureted
models).
3. Intake manifold air leak.
A plugged fuel tank filler cap.
Clogged fuel line.
Contaminated fuel system.
An improperly adjusted carburetor.
Malfunctioning fuel pump (EFI models).
. A defective ignition module.
10. A defectiveignition cail.
11. Damaged ignition coil primary and/or secondary
wires.
12. Incorrect ignition timing.
13. Low engine compression.
14. Engine oil too heavy (winter temperatures).
15. Discharged battery.
16. A defective starter motor.

© N O~
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FOUR-STROKE ENGINE OPERATING PRINCIPLES

Carburetor

Intake valve

Air/fuel

Cylinder

INTAKE

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

Exhaust
valve

EXHAUST

Exhaust valve
opens as piston
rises in cylinder,
pushing spent
gasses out through
the valve.

COMPRESSION

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

POWER

Spark plug
ignites
compressed
mixture,
driving piston
downward.
Force is applied
to crankshaft,
causing it to
rotate.
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17. Loose or corroded starter and/or battery cables.

18. Alooseignition sensor and module electrical connec-
tor.

19. Incorrect pushrod length (intake and exhaust valve
pushrods interchanged).

Engine Will Not Crank

Check for one or more of the following possible mal-
functions:
1. Ignition switch turned off.
2. Afaulty ignition switch.
3. Engine run switch in off position.
4. A defective engine run switch.
5. Loose or corroded starter and battery cables (solenoid
chatters).
6. A discharged or defective battery.
7. A defective starter motor.
8. A defective starter solenoid.
9. A defective starter shaft pinion gear.
10. Slipping overrunning clutch assembly.
11. A seized piston(s).
12. Seized crankshaft bearings.
13. A broken connecting rod.

ENGINE PERFORMANCE

Thefollowing check lists assume the engineruns, but is
not operating at peak performance. This will serve as a
starting point from which to isolate a performance mal-
function.

Spark Plugs Fouled

If the spark plugs continually foul, check for thefollow-
ng:

Severely contaminated air filter element.

Incorrect spark plug heat range. See Chapter Three.
Rich fuel mixture.

Worn or damaged piston rings.

Worn or damaged valve guide oil seals.

Excessive valve stem-to-guide clearance.

Incorrect carburetor float level.

Nogk~wdhpE

Engine Runs but Misfires

1. Fouled or improperly gapped spark plugs.
2. Damaged spark plug cables.

3. Incorrect ignition timing.

4. Defective ignition components.

CHAPTER TWO

5. An obstructed fuel line or fuel shutoff valve
(carbureted models).

6. Obstructed fuel filter.

7. Clogged carburetor jets.

8. Malfunctioning fuel pump (fuel injected models).
9. Loose battery connection.

10. Wiring or connector damage.

11. Water or other contaminatesin the fuel.

12. Wesak or damaged valve springs.

13. Incorrect camshaft/valve timing.

14. A damaged valve(s).
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5 STARTER/SOLENOID
TERMINALS

M terminal

C terminal

Field wire

Starter

50 terminal

15. Dirty electrical connections.

16. Intake manifold or carburetor air leak.

17. Induction module air leak (fuel-injected models).
18. A plugged carburetor vent hose.

19. Plugged fuel tank vent system.

Engine Overheating

1. Incorrect carburetor adjustment or jet selection.

2. Incorrect ignition timing or defective ignition system
components.

Improper spark plug heat range.

Damaged or blocked cooling fins.

Low ail level.

Oil not circulating properly.

Leaking valves.

Heavy engine carbon deposits.

O N T wW

Engine Runs Rough with Excessive Exhaust Smoke

. Clogged air filter element.
. Rich carburetor adjustment.
. Choke not operating correctly (carbureted models).
. Water or other fuel contaminants.
. Clogged fud line and/or filter.
. Spark plug(s) fouled.
. A defective ignition coil.
. A defective ignition module or sensor(s).
. Loose or defectiveignition circuit wire.
10 Short circuits from damaged wire insulation.

O©CoO~NOUAWDNPE
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11. Loose battery cable connections.

12. Incorrect camshaft/valve timing.

13. Intake manifold or air filter air leak (carbureted mod-
es).

14. Induction module or air filter air leak (fuel injected
models).

Engine Loses Power

Incorrect carburetor adjustment.
Engine overheating.

Incorrect ignition timing.
Incorrectly gapped spark plugs.
An obstructed muffler(s).
Dragging brake(s).

o g hsdwdhPE

Engine Lacks Acceleration

1. Incorrect carburetor adjustment.
2. Clogged fuel line.

3. Incorrect ignition timing.

4. Dragging brake(s).

Valve Train Noise

A bent pushrod(s).

A defective hydraulic lifter(s).

A bent valve(s).

Rocker arm seizure or damage (binding on shaft).
Worn or damaged camshaft gear bushing(s).
Worn or damaged camshaft gear(s).

Worn or damaged camshaft drive chain(s).

No oghowhRE

STARTING SYSTEM

The starting system consists of the battery, starter,
starter relay, solenoid, start button, starter mechanism and
related wiring.

When the ignition switch isturned on and the start but-
tonispushedin, current istransmitted from the battery to
the starter relay. When the relay is activated, it activates
the starter solenoid that mechanically engages the starter
with the engine.

Starting system problems are most often related to a
loose or corroded electrical connection.

Refer to Figure 5 for starter and solenoid terminal iden-
tification.
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Troubleshooting Preparation

Before troubleshooting the starting system, check for
the following:
1. The battery isfully charged.
2. Battery cables are the proper size and length. Replace
damaged or undersized cables.
3. All electrical connections are clean and tight. High re-
sistance caused from dirty or loose connectors can affect
voltage and current levels.
4. Thewiring harnessisin good condition, with no worn
or frayed insulation or loose harness sockets.
5. Thefud tank isfilled with an adequate supply of fresh
gasoline.
6. The spark plugs are in good condition and properly

gapped.
7. Theignition system isworking correctly.

\oltage Drop Test

Before performing the steps listed under Starter

Testing, perform this voltage drop test. These steps check
the entire starting circuit to find weak or damaged el ectri-
cal components that may be causing the starting system
problem. A voltmeter isrequired to test voltage drop.
1. To check voltage drop in the solenoid circuit, connect
the positive voltmeter lead to the positive battery termi-
nal. Connect the negative voltmeter lead to the solenoid
(Figure 6).

NOTE
The voltmeter lead must not touch the
starter-to-solenoid terminal. Figure 7
shows the solenoid terminal with the
starter/solenoid removed to better illustrate
the step.

2. Turntheignition switch ON and push the starter button
while reading the voltmeter scale. Note the following:

a. The circuit is operating correctly if the voltmeter
reading is 2 volts or less. A voltmeter reading of 12
volts indicates an open circuit.

b. A voltage drop of more than 2 volts shows a prob-
lem in the solenoid circuit.

c. If thevoltage drop reading is correct, continue with
Step 3.

3. To check the starter motor ground circuit, connect the
negative voltmeter lead to the negative battery terminal.
Connect the positive voltmeter lead to the starter motor
housing (Figure 8).

4. Turntheignition switch ON and push the starter button
while reading the voltmeter scale. The voltage drop must

CHAPTER TWO

6 VOLTAGE DROP TEST
(SOLENIOD CIRCUIT)
A
0.1.amp Start switch
0.1 amp
20 amp
Relay
Ignition circuit
breaker
VOM
Ignition switch
Main circuit
breaker
Solenoid
150 amp
Battery 150 amp
Starter
7

not exceed 0.2 volts. If it does, check the ground connec-
tions between the meter leads.

5. If the problem is not found, refer to Starter Testing in
this section.

NOTE
Steps 3 and 4 check the voltage drop across
the starter ground circuit. To check any
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8 VOLTAGE DROP TEST
(STARTER GROUND CIRCUIT)
0.1amp Start switch
0.1 amp
20 amp
Relay
Ignition circuit
breaker
VOM
Ignition switch
Main circuit
breaker
Solenoid
150 amp
Battery 150 amp
Starter
9 STARTER JUMP TEST
Battery
C terminal

50 terminal

ground circuit in the starting circuit, repeat
this test and leave the negative voltmeter
lead connected to the battery and connect
the positive voltmeter lead to the ground in
question.
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Starter Testing

The basic starter-rel ated troubles are:
1. Starter does not spin.
2. Starter spins but does not engage.
3. The starter will not disengage after the start button is
released.
4. Loud grinding noises when starter turns.
5. Starter stalls or spinstoo slowly.

CAUTION
Never operate the starter for more than 30
seconds at a time. Allow the starter to cool
before reusing it. Failing to allow the starter
to cool after continuous starting attempts
can damage the starter.

Starter does not spin

1. Turntheignition switch ON and push the starter button
whilelistening for aclick at the starter relay in the el ectri-
cal panel. Turn the ignition switch OFF and note the fol-
lowing:

a. If the starter relay clicks, test the starter relay as de-
scribed in this section. If the starter relay test read-
ings are correct, continue with Step 2.

b. If the solenoid clicks, go to Step 3.

c. If therewasno click, go to Step 6.

2. Check the wiring connectors between the starter relay
and solenoid. Note the following:

a. Repair any dirty, loose fitting or damaged connec-
tors or wiring.

b. If thewiringisingood condition, removethe starter
motor as described in Chapter Eight. Perform the
solenoid and starter motor bench tests described in
this section.

3. Perform avoltage drop test between the battery and so-
lenoid terminals as described under Voltage Drop Test in
this section. The normal voltage drop is less than 2 volts.
Note the following:

a. If thevoltage drop islessthan 2 volts, perform Step
4,

b. If the voltage drop is more than 2 valts, check the
solenoid and battery wires and connectionsfor dirty
or loose fitting terminals; clean and repair as re-
quired.

4. Removethe starter as described in Chapter Eight. Mo-
mentarily connect a fully charged 12-volt battery to the
starter asshown in Figure 9. If the starter isoperational, it
will turn when connected to the battery. Disconnect the
battery and note the following:
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a. If the starter turns, perform the solenoid pull-in and
hold-in tests as described under Solenoid Testing
(Bench Tests) in this section.

b. If thestarter doesnot turn, disassemblethe starter as
described in Chapter Eight, and check it for opens,
shorts and grounds.

5. If the problem is not evident after performing Steps 3
and 4, check the starter shaft to see if it is binding at the
jackshaft. Check thejackshaft for binding or damage. Refer
to Starter Jackshaft in Chapter Five.

6. If there is no click when performing Step 1, measure
voltage between the starter button and the starter relay. The
voltmeter must read battery voltage. Note the following:

a. If battery voltage is noted, continue with Step 7.

b. If thereis no voltage, go to Step 8.

7. Check the starter relay ground at the stater relay. Note
the following:

a. If the starter releay is properly grounded, test the
starter relay as described in this section.

b. If the starter relay is not grounded, check the ground
connection. Repair the ground connection, then retest.

8. Check for voltage at the starter button. Note the fol-
lowing:

a. If thereisvoltageat the starter button, test the starter
relay as described in this section.

b. If thereisno voltage at the starter button, check con-
tinuity across the starter button. If there is voltage
leading to the starter button but no voltage leaving
the starter button, replace the button switch and re-
test. If there is no voltage leading to the starter but-
ton, check the starter button wiring for dirty or
loose-fitting terminals or damaged wiring; clean
and/or repair as required.

Starter spins but does not engage

If the starter spins but the pinion gear does not engage
the clutch shell ring gear, perform the following:
1. Removethe outer primary cover asdescribed in Chap-
ter Five.
2. Check the pinion gear (A, Figure 10) mounted on the
end of the jackshaft. If the teeth are chipped or worn, in-
spect the clutch shell ring gear (B, Figure 10) for the same
problems. Note the following:
a. If the pinion gear and ring gears are damaged, ser-
vice these parts as described in Chapter Five.
b. If the pinion gear and clutch shell ring gears are not
damaged, continue with Step 3.
3. Remove and disassemble the starter as described in
Chapter Eight. Then check the overrunning clutch assem-
bly (Figure 11) for the following:
a. Roller damage (Figure 12).

CHAPTER TWO
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b. Compression spring damage (A, Figure 13).

¢. Excessively worn or damaged pinion teeth.

d. Pinion does not run in overrunning direction.

e. Damaged clutch shaft splines (B, Figure 13).

f. Damaged overrunning clutch assembly (Figure 14).
4. Replace worn or damaged parts as required.

Starter will not disengage after the start
button is released

1. A sticking solenoid, caused by a worn solenoid com-
pression spring (A, Figure 13), can cause this problem.
Replace the solenoid if damaged.

2. On high-mileage motorcycles, the pinion gear (A, Fig-
ure 10) can jam on aworn clutch ring gear (B). Unableto
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14

return, the starter will continueto run. This condition usu-
aly requires ring gear replacement.

3. Check the start button switch and starter relay for inter-
nal damage. Test the start switch as described under
Switches in Chapter Eight. Test the starter relay as de-
scribed in this chapter.

Loud grinding noises when the starter turns

Incorrect pinion gear and clutch shell ring gear engage-
ment (B, Figure10) or abroken overrunning clutch mech-
anism (Figure 14) can cause this problem. Remove and
inspect the starter as described in Chapter Eight.

Starter stalls or spins too slowly

1. Performavoltagedrop test between the battery and so-
lenoid terminals as described under Voltage Drop Test in
this section. The normal voltage drop isless than 2 volts.
Note the following:

a. If thevoltagedropislessthan 2 volts, continue with
Step 2.

b. If the voltage drop exceeds 2 volts, check the sole-
noid and battery wires and connections for dirty or
loose-fitting terminals; clean and repair asrequired.
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2. Perform a voltage drop test between the solenoid ter-
minals and the starter. The normal voltage drop is less
than 2 volts. Note the following:

a. If thevoltagedropislessthan 2 volts, continue with
Step 3.

b. If the voltage drop exceeds 2 volts, check the solenoid
and starter wiresand connectionsfor dirty or loose-fit-
ting terminds; clean and repair as required.

3. Perform avoltage drop test between the battery ground
wire and the starter as described under Voltage Drop Tests
in this section. The normal voltage drop is less than 0.2
volts. Note the following:

a. If the voltage drop is less than 0.2 volts, continue
with Step 4.

b. If thevoltage drop exceeds 0.2 volts, check the bat-
tery ground wire connections for dirty or loose-fit-
ting terminals; clean and repair as required.

4. Refer to Starter Current Draw Tests inthis section and
perform the first test. Note the following:

a. If the current draw is excessive, check for a dam-
aged starter or starter drive assembly. Remove the
starter as described in Chapter Eight and perform
the second test.

b. If the current draw reading is correct, continue with
Step 5.

5. Removethe outer primary cover as described in Chap-
ter Five. Check the pinion gear (A, Figure 10). If theteeth
are chipped or worn, inspect the clutch ring gear (B, Fig-
ure 10) for the same problem.

a. If the pinion gear and ring gears are damaged, ser-
vice these parts as described in Chapter Five.

b. If the pinion gear and ring gears are not damaged,
continue with Step 6.

6. Remove and disassemble the starter as described in
Chapter Eight. Check the disassembled starter for opens,
shorts and grounds.

Starter Current Draw Tests

Thefollowing current draw test measures the current
(amperage) the starter circuit requiresto crank over the
engine. Refer to Table 1 for current draw specifica-
tions.

A short circuit in the starter or a damaged pinion gear
assembly can cause excessive current draw. If the current
draw is low, suspect an undercharged battery or an open
circuit in the starting circuit.
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Current draw test (starter installed)

NOTE
This test requires a fully charged battery
and an inductive ammeter.

1. Shift the transmission into NEUTRAL.

2. Disconnect the two spark plug caps from the spark
plugs. Then ground the plug caps with two extra spark
plugs. Do not remove the spark plugs from the cylinder
heads.

3. Connect an inductive ammeter between the starter mo-
tor terminal and positive battery terminal (Figure 15).
Connect ajumper cablefrom the negative battery terminal
to ground (Figure 15).

4. Turntheignition switch ON and press the start button
for approximately ten seconds. Note the ammeter reading.

NOTE
The current draw is high when the start but-
ton is first pressed, then it will drop and sta-
bilize at a lower reading. Refer to the lower
stabilized reading during this test.

5. If the current draw exceeds the specification in Table
1, check for adefective starter or starter drive mechanism.
Remove and service these components as described in
Chapter Eight.

6. Disconnect the ammeter and jumper cables.

Current draw test (starter removed)

Thistest requires afully charged 12-volt battery, anin-
ductive ammeter, ajumper wire (14 gauge minimum) and
three jJumper cables (6-gauge minimum).

Refer to Figure 16.

1. Remove the starter as described in Chapter Eight.

NOTE
The solenoid must be installed on the starter
during the following tests.

2. Mount the starter in avise with soft jaws.

3. Connect the 14-gauge jumper cable between the positive
battery termina and the solenoid 50 terminal.

4. Connect ajumper cable (6-gauge minimum) between
the positive battery terminal and the ammeter.

5. Connect the second jumper cable between the amme-
ter and the M terminal on the starter solenoid.

6. Connect the third jumper cable between the battery
ground terminal and the starter motor mounting flange.
7. Read the ammeter; the no-load current specificationis
90 amps. A damaged pinion gear assembly will cause an
excessively high current draw reading. If the current draw

CURRENT DRAW TEST
(STARTER INSTALLED)

o

Battery

=

Starter

@
=

CURRENT DRAW TEST
(STARTER REMOVED)

Ammeter M terminal

50 terminal

Starter mounting
flange

Battery
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17

18 SOLENOID PULL-IN TEST

C terminal
Solenoid
Battery
Starter
50 terminal
19

SOLENOID HOLD-IN TEST

C terminal

Solenoid

Battery

Starter

50 terminal
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reading is low, check for an undercharged battery, or an
open field winding or armature in the starter.

Solenoid Testing (Bench Tests)

This test requires a fully charged 12-volt battery and
three jJumper wires.
1. Remove the starter (A, Figure 17) as described in
Chapter Eight.

NOTE
The solenoid (B, Figure 17) must be installed
on the starter during the following tests.

2. Disconnect the C field wire terminal (C, Figure 17)
from the solenoid before performing the following tests.
Insulate the end of thewireterminal so that it cannot short
out on any of the test connectors.

CAUTION
Because battery voltage is being applied di-
rectly to the solenoid and starter in the fol-
lowing tests, do not leave the jumper cables
connected to the solenoid for more than
three-five seconds; otherwise, the voltage
will damage the solenoid.

NOTE
Thoroughly read the following procedure to
become familiar with and understand the
procedures and test connections, then per-
form the tests in the order listed and without
interruption.

3. Perform the solenoid pull-in test as follows:

a. Connect one jumper wire from the negative battery
terminal to the solenoid C terminal (Figure 18).

b. Connect one jumper wire from the negative battery
terminal to the solenoid housing (ground) (Figure
18).

¢. Touch ajumper wire from the positive battery ter-
minal to the starter 50 terminal (Figure 18). The
pinion shaft (D, Figure 17) should pull into the
housing.

d. Leave the jumper wires connected and continue
with Step 4.

4. To perform the solenoid hold-in test, perform the fol-
lowing:

a. With the pinion shaft pulled in (Step 3), disconnect
the C terminal jumper wire from the negative bat-
tery terminal and connect it to the positive battery
termina (Figure 19). The pinion shaft should re-
main in the housing. If the pinion shaft returnstoits
original position, replace the solenoid.
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b. Leave the jumper wires connected and continue
with Step 5.

5. To perform the solenoid return test, perform the fol-
lowing:

a. Disconnect the jJumper wire from the starter 50 ter-
minal (Figure 20); the pinion shaft should return to
its original position.

b. Disconnect al of the jumper wires from the sole-
noid and battery.

6. Replace the solenoid if the starter shaft failed to oper-
ate as described in Steps 3-5. See Solenoid Replacement
in Chapter Eight.

Starter Relay Removal/Testing/Installation

Check the starter relay operation with an ohmmeter,
jumper wires and a fully charged 12-volt battery.
1. Remove the seat as described in Chapter Fourteen.
2. Disconnect the negative battery cable as described in
Chapter Eight.
3. Carefully pull the top cover (Figure 21) from the fuse
block.
4. Pull straight up and remove the starter relay (Figure
22) from the fuse block.

CAUTION
The battery negative lead must be connected
to the relay terminal No. 85 to avoid internal
diode damage.

5. Connect an ohmmeter and 12-volt battery between the
relay terminals shown in Figure 23. This setup will ener-
gize therelay for testing.

6. Check for continuity through the relay contacts using
an ohmmeter whiletherelay coil isenergized. The correct
reading is0 ohm. If resistanceisexcessiveor if thereisno
continuity, replace the relay.

7. If thestarter relay passesthistest, reconnect therelay.
8. Install the starter relay (Figure 22) into the fuse block.
Pressit in until it bottoms.

9. Install thetop cover onto the fuse block and pressit on
until it latches correctly.

10. Connect the negative battery cable as described in
Chapter Eight.

11. Install the seat as described in Chapter Fourteen.

CHARGING SYSTEM

The charging system consists of the battery, alternator
and a solid state voltage regul ator/rectifier.

Thealternator generates alternating current (AC) which
therectifier convertsto direct current (DC). Theregulator

CHAPTER TWO

20 SOLENOID RETURN TEST
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maintains the voltage to the battery and load (lights,
ignition and accessories) at a constant voltage despite
variations in engine speed and load.

A malfunction in the charging system generally causes
the battery to remain undercharged.

Service Precautions

Before servicing the charging system, observe the
following precautions to prevent damage to any charg-
ing system component:

1. Never reverse battery connections.

2. Do not short across any connection.

3. Never start the engine with the alternator discon-
nected from the voltage regulator/rectifier unless in-
structed to do so during testing.
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4. Never attempt to start or run the engine with the bat-
tery disconnected.

5. Never attempt to use ahigh-output battery charger to
help start the engine.

6. Before charging the battery, remove it from the motorcy-
cle as described in Chapter Eight.

7. Never disconnect the voltage regulator/rectifier connec-
tor with the engine running. The voltage regulator/rectifier
(Figure 24) is mounted on the front frame cross member.

8. Do not mount the voltage regulator/rectifier unit in an-
other location.

9. Make sure the negative battery termina is connected to
the engine and frame.

Troubleshooting Sequence

If the battery is discharged, perform the following pro-
cedures as listed:
1. Test the battery as described in Chapter Eight. Charge
the battery if necessary. If the battery will hold a charge
while riding, perform the Charging System Output Test.
2. If the charging system output iswith specification, de-
termine the total amount of current demand by the el ectri-
cal system and all accessories as described under
Electrical System Current Load Test.
3. If the charging system output exceeds the current de-
mand and the battery continues to not hold a charge, per-
form the Battery Current Draw Test.
4. If the charging system output is not within specifica-
tion, test the stator and voltage regulator as described in
this section.

Charging System Output Test

Thistest requires aload tester.
1. Toperformthistest, the battery must befully charged.

NOTE
When using a load tester, refer to the manu-
facturer'’s instructions. To prevent tester
damage caused by overheating, do not leave
the load switch ON for more than 20 sec-
onds at a time.

2. Connect the load tester negative and positive leads to
the battery terminals. Then place the load tester’s induc-
tion pickup over the circuit breaker to voltage regulator
wire (Figure 25).

3. Start the engine and slowly bring the speed up to 3000
rpm while reading the load tester scale. With the engine
running at 3000 rpm, operate the load tester switch until
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the voltage scale reads 13.0 volts. The tester should show
a regulated (DC) current output reading as follows:

a. Carbureted models: 34-40 amps.

b. Fuel-injected models: 41-48 amps.
4. With the engine still running at 3000 rpm, turn the load
off and read the load tester voltage scale. Battery voltage
should not exceed 15 volts. Turn the engine off and dis-
connect the load tester from the motorcycle.
5. Perform the Stator Test described in this section. If the
stator tests acceptable, a defective voltage regulator/recti-
fier or a wiring short circuit is indicated.

Make sure to eliminate the possibility of a poor connec-
tion or damaged wiring before replacing the voltage regu-
lator/rectifier.

Electrical System Current Load Test

This test, requiring a load tester, measures the total cur-
rent load of the electrical system and any additional acces-
sories while the engine is running. Perform this test if the
battery keeps being discharged, yet the charging system
output is within specifications.

If aftermarket electrical components have been added
to the motorcycle, the increased current demand may ex-
ceed the charging systems capacity and result in a dis-
charged battery.

NOTE
When using a load tester, refer to the manu-
facturer'’s instructions. To prevent tester
damage caused by overheating, do not leave
the load switch ON for more than 20 sec-
onds at a time.

1. Connect a load tester to the battery as shown in Figure
26.

2. Turn the ignition switch ON but do not start the engine.
Then turn on all electrical accessories and switch the
headlight beam to HIGH.

3. Read the ampere reading (current draw) on the load
tester and compare it to the test results obtained in the
Charging System Output Test in this section. The charging
system output test results (current reading) must exceed
the electrical system current load by 3.5 amps for the bat-
tery to remain sufficiently charged.

4. If aftermarket accessories have been added to the mo-
torcycle, disconnect them and repeat Step 3. If the electri-
cal system current load is now within the specification,
the problem is with the additional accessories.

5. If no accessories have been added to the motorcycle, a
short circuit may be causing the battery to discharge.

Load tester

\\ A\N

To circuit breaker
(DC output)

To voltage
regulator

Stator Test

1. With the ignition switch turned OFF, disconnect the
regulator/rectifier connector (Figure 27) below the
mounting bracket.

2. Switch an ohmmeter to its R x1 scale. Then connect it
between either stator socket and ground. The correct ohm-
meter reading is infinity. Any other reading indicates a
grounded stator. Repeat this test for the other stator
socket.
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3. Switch an ohmmeter to its R X1 scale. Then connect it
between both stator sockets at the crankcase. The correct
ohmmeter reading should be less than 0.5 ohm. If the re-
sistance is not as specified, replace the stator.

4. Check stator AC voltage output as follows:
a. Connect an AC voltmeter across the stator pins.

b. Start the engine and slowly increase engine speed to
2000 rpm. The AC output on carbureted models is
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16-20 VAC per 1000 rpm. The AC output on fuel in-
jected models is19-26 VAC per 1000 rpm.

c. Ifthe AC voltage output reading is below the speci-
fied range, the problem is probably a defective
stator or rotor. If these parts are not damaged, per-
form the Charging System Output Test in this sec-
tion.

5. Reconnect the regulator/rectifier connector.

Voltage Regulator Ground Test

The voltage regulator must be grounded to the mount-
ing bracket and the frame for proper operation as shown in
Figure 28.

1. Switch an ohmmeter to the R x1 scale.
2. Connect one ohmmeter lead to a good engine or frame
ground and the other ohmmeter lead to the regulator base.
Read the ohmmeter scale. The correct reading is 0 ohm.
Note the following:
a. Ifthere is low resistance (0 ohm), the voltage regu-
lator is properly grounded.
b. If there is high resistance, remove the voltage regu-
lator and clean its frame mounting points.
3. Check the voltage regulator connector (Figure 27) and
make sure it is clean and tightly connected.

Voltage Regulator Bleed Test

1. Disconnect the voltage regulator connector (Figure
27).

NOTE
Do not disconnect the wire from the voltage
regulator to the circuit breaker.

2. Connect one probe of a 12-volt test lamp to a good
frame or engine ground.

3. Connect the other test lamp probe to one of the voltage
regulator pins, then to the other pin.

4. If the test lamp lights, replace the voltage regulator.

5. If the voltage regulator passes this test, reconnect the
voltage regulator connector at the engine crankcase.

Battery Current Draw Test

This test measures the current draw or drain on the bat-
tery when all electrical systems and accessories are off.
Perform this test if the battery will not hold a charge when
the motorcycle is not being used. A current draw that ex-
ceeds 5.5 mA will discharge the battery. The ECM (1
mA), voltage regulator (0.5 mA), TSM (0.5 mA), TSSM
disarmed (0.5 mA) and TSSM armed (3.0 mA) account
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for a 5.0 mA current draw. The battery must be fully
charged to perform this test.

1. Disconnect the negative battery cable as described in
Chapter Eight.

2. Connect an ammeter between the negative battery termi-
nal and the battery ground cable as shown in Figure 29.

3. With the ignition switch, lights and all accessories turned
off, read the ammeter. If the current drain exceeds 5.5 mA,
continue with Step 4.

4. Refer to the wiring diagrams at the end of the manual for
the necessary model. Check the charging system wires and
connectors for shorts or other damage.

5. Unplug each electrical connector separately and check
for a reduction in the current draw. If the meter reading
changes after a connector is disconnected, the source of the
current draw has been found. Check the electrical connectors
carefully before testing the individual component.

6. After completing the test, disconnect the ammeter and re-
connect the negative battery cable.

IGNITION SYSTEM

All models are equipped with a transistorized ignition
system. This solid-state system uses no contact breaker
points to trigger the ignition. Refer to the wiring diagrams
at the end of this manual for the necessary model and year.

Because of the solid-state design, problems with the
transistorized system are rare. If a problem occurs, it gen-
erally causes a weak spark or no spark at all. An ignition
system with a weak spark or no spark is relatively easy to
troubleshoot. It is difficult, however, to troubleshoot an
ignition system that only malfunctions when the engine is
hot or under load.

Ignition System Precautions

The following measures must be taken to protect the ig-
nition system:

1. Never disconnect any of the electrical connectors
while the engine is running.

2. Apply dielectric grease to all electrical connectors
prior to reconnecting them. This will help seal out mois-
ture.

3. Make sure all electrical connectors are free of corro-
sion and are completely coupled to each other.

4. The ignition module, or electronic control module
must always be mounted securely to the mounting bracket
under the seat (Figure 30, typical).

CHAPTER TWO

29 CHECKING CURRRENT DRAW
WITH IGNITION SWITCH OFF
Negative lead (black)
Ammeter
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To ground
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Troubleshooting Preparation

1. Refer to the wiring diagrams at the end of this manual
for the specific model.

2. Check the wiring harness for visible signs of damage.
3. Make sure all connectors are properly attached to each
other and locked in place.

4. Check all electrical components for a good ground to
the engine.

5. Check all wiring for short circuits or open circuits.

6. Remove the rear fender inner panel as described in
Chapter Fourteen.

7. Check for a damaged ignition circuit breaker (Figure
31) located on the electrical panel forward of the rear
wheel.
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Terminal C
front coil

Terminal A

rear coil Terminal B
+12V

8. Make sure the fuel tank has an adequate supply of fresh
gasoline.

9. Check the spark plug cable routing and the connec-
tions at the spark plugs. If there is no spark or only a weak
one, repeat the test with new spark plugs. If the condition
remains the same with new spark plugs and if all external
wiring connections are good, the problem is most likely in
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the ignition system. If a strong spark is present, the prob-
lem is probably not in the ignition system. Check the fuel
system.

10. Remove the spark plugs and examine them as de-
scribed in Chapter Three.

Ignition Module or Electronic Control Module
Testing and Replacement

If the ignition module, or electronic control module, is
suspected of being defective, have it tested by a
Harley-Davidson dealership before purchasing a replace-
ment. The cost of the test will not exceed the cost of re-
placing an ignition module, or electronic control module,
that may not repair the problem. Most parts suppliers will
not accept returns on electrical components.

Ignition Coil Testing

Use an ohmmeter to check the ignition coil secondary
and primary resistance. Test the coil twice: first when it is
cold (room temperature), then at normal operating tem-
perature. If the engine will not start, heat the coil with a
hair dryer, then test with the ohmmeter.

1. Remove the seat as described in Chapter Fourteen.
2. Remove the fuel tank as described in Chapter Seven.
3. Remove the cover from the ignition coil.

4. Disconnect the secondary wires and the primary wire
connector (Figure 32) from the ignition coil.

NOTE
When switching between ohmmeter scales
in the following tests, always cross the test
leads and zero the needle to assure a correct
reading (analog meter only).

5. Set an ohmmeter on R x1. Measure the ignition coil
primary resistance between the primary coil terminals.
Refer to Figure 33 for carbureted models or Figure 34 for
fuel-injected models. Compare the reading to the specifi-
cation in Table 2. Replace the ignition coil if the reading
is not within specification.

6. Set the ohmmeter on its highest scale. Measure the re-
sistance between the secondary terminals. Refer to Figure
33 for carbureted models or Figure 34 for fuel injected
models. Compare the reading to the specification in Table
2. Replace the ignition coil if the reading is not within
specification.
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Spark Plug Cable and Cap Inspection

All models are equipped with resistor- or suppres-
sion-type spark plug cables (Figure 35). These cables re-
duce radio interference. The cable’s conductor consists of
a carbon-impregnated fabric core material instead of solid
wire.

If a plug cable becomes damaged, due to either corro-
sion or conductor breaks, its resistance increases. Exces-
sive cable resistance will cause engine misfire and other
ignition or driveability problems.

When troubleshooting the ignition system, inspect the
spark plug cables (Figure 36, typical) for:

1. Corroded or damaged connector ends.

2. Breaks in the cable insulation that could allow arcing.
3. Split or damaged plug caps that could allow arcing to
the cylinder heads.

4. Replace damaged or questionable spark plug cables.

ENGINE MANAGEMENT SYSTEM
DIAGNOSTIC CODES

All models covered in this manual are equipped with an
on-board diagnostic system that identifies and stores
faults as a two-digit diagnostic code. The retrieved
code(s) indicate in which system a fault(s) has occurred.

Troubleshooting is limited to code retrieval. Further di-
agnosis and clearing of codes requires specific
Harley-Davidson test equipment that is only available to
dealership personnel.

If a diagnostic code has been set, the check-engine light
will be activated. During normal operation, the check-en-
gine light illuminates for approximately four seconds
when the ignition is turned on. The check-engine light
then turns off and remains off. If a diagnostic code(s) has
been set, the check-engine light turns on for four seconds,
turns off, then turns back on for eight seconds or longer.

Diagnostic codes are by counting the number of times
the check-engine light flashes.

Carbureted Models

Diagnostic codes retrieval

NOTE
Diagnostic codes can only be cleared by a
Harley-Davidson dealership.

Diagnostic trouble codes are displayed as a series of
flashes at the check engine light on the speedometer face. To
retrieve the stored codes, a jumper wire made of 18-gauge

34
Terminal C
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Terminal B
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35
36
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wire and two Deutsch sockets (H-D part No. 72191-94),
shown in Figure 37, are required.

To retrieve the diagnostic code(s), perform the follow-
ing:
1. Remove the seat as described in Chapter Fourteen.
2. Lift the data link connector up and off the mounting
bracket.
3. Remove the protective cover from the data link con-
nector.
4, Ingtall the jumper wire onto pins No. 1 (light
green/red) and No. 2 (black) on the data link connector.
5. Turn the ignition/light key switch to the IGNITION
position. After approximately eight seconds, the different
systems enter the diagnostic codes:

a. The check engine light begins with a ready signal,
which isaseries of six rapid flashes, approximately
three per second. The ready signal indicates the
check engine light is ready to flash a diagnostic
code.

b. Theready signal isfollowed by atwo-second pause.

€. Then the system flashes the first digit of the stored
diagnostic code. The check enginelight will illumi-
natefor one second then turn off for one second. Re-
cord the number of flashes. For example, two
flashesindicate the first digit is two.
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d. The system pauses for two seconds then flashes the
second digit of the diagnostic code. record the num-
ber of flashes. For example, fiveflashesindicatethe
second digitisfive. Inthisexample, thefirst codeis
25, or aproblemwiththerear cylinder ignition cail .

e. If more than one code is present, the system will
pause for two seconds then flash the ready signal,
which isa series of six rapid flashes.

f. The system pausesfor two seconds, then flashesthe
first digit of the next diagnostic code, followed by
the second digit.

6. Thesystem displaysthe stored codes sequentially until
each diagnostic code has been displayed. Then the system
repeats the codes. The check-engine light repeats the
stored codes until the jumper wire is disconnected. When
the codes repeat, all stored codes have been displayed.
Turn the ignition switch to the OFF position and remove
the jumper wire from the data link connector.

7. Refer to diagnostic codesin Table 3 to locate the prob-
lem.

8. Install the protective cover onto the datalink connector
andfit the datalink connector onto the mounting bracket.

9. Install the seat as described in Chapter Fourteen.

Fuel Injected Models
Diagnostic codes retrieval

NOTE
Diagnostic codes can only be cleared by a
Harley-Davidson dealership.

1. Remove the seat as described in Chapter Fourteen.

2. Lift the datalink connector (A, Figure 38) up and off
the mounting bracket.

3. Remove the protective cover (B, Figure 38) from the
datalink connector.
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ACCELERATOR
PUMP SYSTEM
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Pump
rod
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2. Engine overheats.

3. Slow acceleration and engine power is reduced.

4. Flat spots on acceleration that are similar in feel to
when the engine starts to run out of gas.

5. Engine speed fluctuates at full throttle.

Troubleshooting

Isolate fuel system problemsto the fuel tank, fuel shut-
off valve and filter, fuel hoses, external fuel filter (if used)
or carburetor. In the following procedures, it is assumed
that the ignition system is working properly and is cor-
rectly adjusted.

Fuel level system

The fuel level system is shown in Figure 40. Proper
carburetor operation depends on a constant and correct
carburetor fuel level. Asfuel isdrawn from the float bowl
during engine operation, the float level in the bowl drops.
Asthe float drops, the fuel valve moves from its seat and
alows fuel to flow through the seat into the float bowl.
Fuel entering the float bowl causes the float to rise and
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push against the fuel valve. When the fuel level reachesa
predetermined level, the fuel valve is pushed against the
seat to prevent the float bowl from overfilling.

If the fuel valve fails to close, the engine will run too
rich or flood with fuel. Symptoms of this problem are
rough running, excessive black smoke and poor accelera-
tion. This condition will sometimes clear up when the en-
gine is run at wide-open throttle and the fuel is being
drawn into the engine before the float bowl can overfill.
However, asthe engine speed isreduced, the rich running
condition returns.

Severd things can cause fuel overflow. In most in-
stances, a small piece of dirt is trapped between the fuel
valve and seat, or the float level is incorrect. If fuel is
flowing out of the overflow tube connected to the bottom
of thefloat bowl, the fuel valveinsidethe carburetor isbe-
ing held open. First check the position of the fuel shutoff
valve lever. Turn the fuel shutoff valve lever OFF. Then
lightly tap on the carburetor float bowl and turn the fuel
shutoff valve lever ON. If the fuel flow stops running out
of the overflow tube, whatever was holding the fuel valve
off of its seat has been dislodged. If fuel continuesto flow
from the overflow tube, remove and service the carbure-
tor. See Chapter Seven.

NOTE
Fuel will not flow from the vacuum-oper-
ated fuel shutoff valve until the engine is
running.

Starting enrichment (choke) system

A cold engine requires a rich mixture to start and run
properly. On all models, a cable-actuated starter enrich-
ment valveis used for cold starting.

If the engine is difficult to start when cold, check the
starting enrichment (choke) cable adjustment described in
Chapter Three.

Accelerator pump system

During sudden accel eration, the diaphragm type accel -
erator pump system (Figure 41) provides additional fuel
to the engine. Without this system, the carburetor would
not be able to provide a sufficient amount of fuel.

The system consists of a spring loaded neoprene dia-
phragm that is compressed by the pump lever during sud-
den acceleration. This causes the diaphragm to force fuel
from the pump chamber, through a check valve and into
the carburetor venturi. The diaphragm spring returns the
diaphragm to the uncompressed position, which alows
the chamber to refill with fuel.

2
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If the engine hesitates during sudden acceleration,
check the operation of the accelerator pump system. Car-
buretor service is covered in Chapter Seven.

Vacuum-operated fuel shutoff valve testing

All models are equipped with a vacuum-operated fuel
shutoff valve. A vacuum hose is connected between the
fuel shutoff valve diaphragm and the carburetor. When the
engine is running, vacuum is applied to the fuel shutoff
valve through this hose. For fuel to flow through the fuel
valve, a vacuum must be present with the fuel shutoff
valve handle in the ON or RES position. The following
steps troubleshoot the fuel shutoff valve by applying a
vacuum from a separate source. A Miti-Vac hand-oper-
ated vacuum pump (Figure 42), gascan, drain hosethat is
long enough to reach from the fuel valve to the gas can,
and hose clamp are required for thistest.

WARNING
Gasoline is highly flammable. When servic-
ing the fuel system in the following sections,
work in a well-ventilated area. Do not ex-
pose gasoline and gasoline vapors to sparks
or other ignition sources.

1. Disconnect the negative battery cable as described in
Chapter Eight.

2. Visually check the amount of fuel inthetank. Add fuel
if necessary.

3. Turn the fuel shutoff valve (A, Figure 43) to the OFF
position and disconnect the fuel hose (B) from the fuel
shutoff valve. Plug the open end of the hose.

4. Connect the drain hoseto the fuel shutoff valve and se-
cure it with ahose clamp. Insert the end of the drain hose
into a gas can.

5. Disconnect the vacuum hose from the fuel shutoff
valve.

6. Connect a hand-operated vacuum pump to the fuel
shutoff valve vacuum hose nozzle.

7. Turn the fuel shutoff valve lever to the ON position.

CAUTION
In Step 8, do not apply more than 25 in. (635
mm) Hg vacuum or the fuel shutoff valve di-
aphragm will be damaged.

8. Apply 25 in. (635 mm) Hg of vacuum to the valve.
Fuel should flow through the fuel shutoff valve when the
vacuum is applied.

9. With the vacuum still applied, turn the fuel shutoff
valve lever to the RES position. Fuel should continue to
flow through the valve.
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10. Release the vacuum and make sure the fuel flow
stops.

11. Repeat Steps 8-10 five times. Fuel should flow with
vacuum applied and stop flowing when the vacuum isre-
leased.

12. Turn the fuel shutoff valve OFF. Disconnect the vac-
uum pump and drain hoses.

13. Reconnect the fuel hose (B, Figure 43) to the fuel
shutoff valve.

14. If thefuel valvefailed thistest, replace the fuel shut-
off valve as described in Chapter Seven.

FUEL SYSTEM (FUEL-INJECTION MODELS)

The fuel injection system is controlled by the engine
management system and by the ignition control module.
Troubleshooting this system, dueto the specialized equip-
ment required, must be performed by a Harley-Davidson
dealership.

However, most fuel system problems result from an
empty tank, a plugged filter, fuel pump failure, contami-
nated fuel or arestricted air filter element. Begin any fuel
system troubl eshooting with these itemsfirst. Refer to the
Engine Starting and Engine Performance procedures in
this chapter.
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ENGINE NOISES

1. Knocking or pinging during acceleration can be
caused by using alower octane fuel than recommended or
a poor grade of fuel. Incorrect carburetor jetting
(carbureted models) and an incorrect spark plug heat
range (too hot) can cause pinging. Refer to Spark Plug
Heat Range in Chapter Three. Check also for excessive
carbon buildup in the combustion chamber or a defective
ignition module.
2. Slapping or rattling noise at low speed or during accel-
eration can be caused by excessive piston-to-cylinder wall
clearance. Also check also for a bent connecting rod(s) or
worn piston pin and/or piston pin hole in the piston(s).
3. Knocking or rapping during deceleration is usually
caused by excessive rod bearing clearance.
4. Persistent knocking and vibration or other noises are
usualy caused by worn main bearings. If the main bear-
ings are in good condition, consider the following:

a. Loose engine mounts.

b. Cracked frame.
c. Leaking cylinder head gasket(s).
d. Exhaust pipe leakage at cylinder head(s).
e. Stuck piston ring(s).
f. Broken piston ring(s).
g. Partial engine seizure.
h. Excessive connecting rod bearing clearance.
i. Excessive connecting rod side clearance.
j. Excessive crankshaft runout.
5. Rapid on-off squeal indicates a compression leak
around the cylinder head gasket or spark plug.
6. For valve train noise, check for the following:

a. Bent pushrod(s).
. Defective lifter(s).
. Vave sticking in guide.
. Worn cam gears and/or cam.
Damaged rocker arm or shaft. Rocker arm may be
binding on shaft.

o o0 oT
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ENGINE LUBRICATION

Animproperly operating engine lubrication system will
quickly lead to serious engine damage. Check the engine
oil level as described in Chapter Three weekly. Oil pump
service is covered in Chapter Four.

Low Oil Warning Light

The low oil warning light, mounted on the indicator
light panel, should come on when the ignition switch is
turned on before the engine is started. After the engineis
started, the ail light should turn off when the engine speed
isaboveidle.

If the low oil warning light does not come on when the
ignition switch is turned to on and the engine is not run-
ning, check for a defective light bulb as described in
Chapter Eight. If the bulb is working, check the oil pres-
sure switch (Figure 44) as described in Chapter Eight.

If the ail light remains on when the engine speed is
above idle, turn the engine off and check the ail level in
the il tank. If the ail level is correct, oil may not be re-
turning to the oil tank from the return line. Check for a
clogged or damaged return line or adamaged oil pump. If
the motorcycle is being operated in conditions where the
ambient temperature is below freezing, ice and sludge
may be blocking the oil feed pipe.

Oil Consumption High or Engine Smokes Excessively

Worn valve guides.

Worn valve guide seals.

Worn or damaged piston rings.
Qil tank overfilled.

Qil filter restricted.

Leaking cylinder head surfaces.

ok wdhrE

Oil Fails to Return to Oil Tank

Qil lines or fittings restricted or damaged.
Oil pump damaged or operating incorrectly.
Qil tank empty.

Qil filter restricted.

Damaged oil feed pump.

gpwdPE

Engine Oil Leaks

1. Clogged air filter breather hose.

2. Restricted or damaged ail return line (A, Figure 45)
and/or vent line (B) to ail tank.

3. Loose engine parts.
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4. Damaged gasket sealing surfaces.

5. Oil tank overfilled.

6. Redtricted ail filter.

7. Plugged air filter-to-breather system hose.

CLUTCH

Clutch diagnosis, except adjustment, requires partial
clutch disassembly to identify and correct the problem.
Refer to Chapter Five for clutch service procedures.

Clutch Chatter or Noise

Clutch chatter or noise is usualy caused by worn or
warped clutch plates.

Clutch Slippage

1. Incorrect clutch adjustment.

2. Worn friction plates.

3. Weak or damaged diaphragm spring.
4. Damaged pressure plate.

Clutch Dragging

1. Incorrect clutch adjustment.

2. Warped clutch plates.

3. Worn or damaged clutch shell or clutch hub.

4. Worn or incorrectly assembled clutch ball and ramp
mechanism.

5. Incorrect primary chain alignment.

6. Weak or damaged diaphragm spring.

TRANSMISSION

Transmission symptoms are sometimes hard to distin-
guish from clutch symptoms. Refer to Chapter Six for
transmission service procedures.

Gears Will Not Stay Engaged

1. Worn or damaged shifter parts.

2. Incorrect shifter rod adjustment.

3. Incorrect shifter drum adjustment.

4. Severely worn or damaged gears and/or shift forks.

Difficult Shifting

1. Worn or damaged shift forks.
2. Worn or damaged shifter clutch dogs.

CHAPTER TWO

45

3. Weak or damaged shifter return spring.
4. Clutch drag.

Excessive Gear Noise

1. Worn or damaged bearings.
2. Worn or damaged gears.
3. Excessive gear backlash.

LIGHTING SYSTEM

If bulbs burn out frequently, check for excessive vibra-
tion, loose connections that permit sudden current surges,
or theinstallation of the wrong type of bulb.

Most light and ignition problems are caused by loose or
corroded ground connections. Check these prior to replac-
ing abulb or electrical component.

EXCESSIVE VIBRATION

Excessive vibration is usually caused by loose engine
mounting hardware. A bent wheel axle shaft(s) or loose
suspension component causes high-speed vibration prob-
lems. Vibration can also be caused by the following con-
ditions:

1. Balancer system out of alignment or component dam-
aged.

2. Cracked or broken frame.

Severely worn primary chain.

Tight primary chain links.

Loose, worn or damaged engine stabilizer link.
Improperly balanced wheel (s).

Defective or damaged wheel(s).

Defective or damaged tire(s).

. Internal engine wear or damage.

10. Loose or worn steering head bearings.

11. Loose swing arm pivot shaft nut.

© o N UMW
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FRONT SUSPENSION AND STEERING

Poor handling may be caused by improper tireinflation
pressure, a damaged or bent frame or front steering com-
ponents, worn wheel bearings, or dragging brakes. Possi-
ble causes for suspension and steering malfunctions are
listed below.

Irregular or Wobbly Steering

Loose wheel axle nut(s).

Loose or worh steering head bearings.

Excessive wheel bearing play.

Damaged cast wheel.

Laced whedl out of alignment.

Unbalanced wheel assembly.

Incorrect wheel alignment.

. Bent or damaged steering stem or frame at steering
neck.

9. Tireincorrectly seated on rim.

10. Excessive front end load from nonstandard equip-
ment.
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Stiff Steering

1. Low front tire air pressure.
2. Bent or damaged steering stem or frame.
3. Loose or worn steering head bearings.

Stiff or Heavy Fork Operation
(Non-Springer Front Fork)

1. Incorrect fork springs.

2. Incorrect fork oil viscosity.
3. Excessive amount of fork oil.
4. Bent fork tubes.

Poor Fork Operation
(Non-Springer Front Fork)

. Worn or bent fork tubes.

. Leaking fork seals.

. Contaminated fork ail.

. Incorrect fork springs.

. Excessivefront end load from nonstandard equi pment.
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Poor Fork Operation
(Springer Front Fork)

1. Worn or bent rigid or spring fork legs.
2. Leaking or damaged shock absorber.
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3. Incorrect tightened rebound springs.

4. Fork rocker spherical bearings out of adjustment or
lack of lubrication.

5. Excessivefront end load from nonstandard equi pment.

Poor Rear Shock Absorber Operation

Damper unit leaking.

Rear shocks adjusted incorrectly.

L oose mounting hardware.

Excessive rear end load from nonstandard equipment.
Incorrect loading.
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BRAKE PROBLEMS

All modelsare equipped with front and rear disc brakes.
Good brakes are vital to the safe operation of any motor-
cycle. Perform the maintenance procedures in Chapter
Three to minimize brake system problems. Brake system
service is covered in Chapter Thirteen. To refill the front
and rear master cylinders, only use DOT 5 silicone-based
brake fluid.

Insufficient Braking Power

Worn brake pads or discs, air in the hydraulic system,
glazed or contaminated pads, low brake fluid level, or a
leaking brake line or hose can cause this problem. Vi-
sually check for leaks. Check for worn brake pads. Also
check for a leaking or damaged primary cup seal in the
master cylinder. Bleed and adjust the brakes. Rebuild a
leaking master cylinder or brake caliper. Brake drag
causes excessive heat and brake fade. See Brake Drag in
this section.

Spongy Brake Feel

Spongy brake feel is generally caused by air in the hy-
draulic system. Bleed and adjust the brakes as described
in Chapter Thirteen.

Brake Drag

Check the brake adjustment, while checking for insuffi-
cient brake pedal and/or hand lever free play. Also check
for worn, loose or missing parts in the brake calipers.
Check the brake disc for excessive runout.
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CHAPTER TWO

Brakes Squeal or Chatter

Check brake pad thickness and disc condition. Make
sure the caliper anti-rattle springs are properly installed
and in good condition. Clean off any dirt on the pads.
Loose components can also cause this problem. Check

Warped brake disc.

Loose brake disc.

L oose caliper mounting bolts.
Loose front axle nut.

Worn wheel bearings.

for:
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Damaged hub.

Table 1 STARTER SPECIFICATIONS

Minimum no-load speed @ 11.5 volts
Maximum no-load current @ 11.5 volts
Current draw

Normal

Maximum
Brush length (minimum)
Commutator diameter (minimum)

3000 rpm
90 amps (max)

160-180 amps

200 amps
0.433in.(11.0 mm))
1.141in. (28.981 mm)

Table 2 ELECTRICAL SPECIFICATIONS

Item

Specification

Battery capacity
Maximum current draw
Alternator
AC voltage output
Carbureted
EFI
Stator coil resistance
Voltage regulator
Voltage output @ 3600 rpm
Amps @ 3000 rpm
Carbureted
EFI
Ignition coil
Primary resistance
Secondary resistance
Spark plug cable resistance
Short cable (7.25 in./184 mm)
Long cable (19.0in./483 mm)
Circuit breaker
Fuses
Ignition
Lighting
Accessory
Instrument
Security
Fuel pump (EFI)
Electronic control module (EFI)

12 volts, 19 amp hour/270 CCA*
5.5 mA

16-20 volts per 1000 rpm
19-26 VAC per 1000 rpm
0.1-0.30ohm

14.3-14.7 @ 75° F (24° C)

34-40 amps
41-48 amps

0.5-0.7 ohm
5500-7500 ohms

1812-4375 ohms
4750-11,230 ohms
30 amp

15 amp
15 amp
15 amp
15 amp
15 amp
15 amp
15 amp

*CCA (Cold cranking amperage)
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Table 3 ENGINE MANAGEMENT DIAGNOSTIC TROUBLE CODES

code No. Fault condition
11 Throttle position sensor (EFI)
12 MAP sensor (carburetted)
13 Barometric pressure sensor (EFI)
14 Engine temperature sensor (EFI)
15 Intake air temperature sensor (EFI)
16 Battery positive voltage
23 Front cylinder fuel injector (EFI)
24 Front cylinder ignition coil
25 Rear cylinder ignition coil
32 Rear cylinder fuel injector (EFI)
33 Fuel pump relay (EFI)
34 Loss of idle speed control
41 Crankshaft position sensor
43 VSS sensor low
44 Bank angle sensor
52 RAM error or failure
53 ROM error or failure
54 EPROM error or failure
55 Ignition module failure
56 Camshaft position sensor and crankshaft position

sensor timing or signal error



CHAPTER THREE

LUBRICATION, MAINTENANCE
AND TUNE-UP

This chapter covers lubrication, maintenance and
tune-up procedures. If aprocedure requires more than mi-
nor disassembly, reference to the appropriate chapter is
listed. Maintenance intervals, capacities, recommenda-
tionsand specification arein Tables 1-10 at the end of this
chapter.

To maximize the service life of the motorcycle, and
gain maximum safety and performance, it is necessary to
perform periodic inspections and maintenance. Minor
problems found during routine service can be corrected
before they develop into major ones.

Consider the maintenance schedule a guide. Harder
than normal use and exposure to mud, water or high hu-
midity indicates the need for more frequent servicing to
most maintenanceitems. Record all serviceand repairsin
the maintenance log at the back of this manual. A running
record will make it easier to evaluate future maintenance
reguirements and maintain the motorcycle in top condi-
tion.

ROUTINE SAFETY CHECKS
Pre-ride Inspection

1. Check wheel and tire condition. Check tire pressure.
Refer to Tires and Wheels in this chapter.

2. Makesureall lightswork. Refer to Lights and Horn in
this chapter.

3. Check engine, transmission and primary drive
chaincase for ail leakage. If necessary, add oil as de-
scribed in this chapter.

4. Check brake fluid level and condition. If necessary,
add fluid as described in this chapter.

5. Check the operation of the front and rear brakes.

6. Check clutch operation. If necessary, adjust the clutch
as described in this chapter.

7. Check the throttle operation. The throttle should move
smoothly and return quickly when released. If necessary,
adjust throttle free play as described in this chapter.

8. Inspect the front and rear suspension. They should
have a solid feel with no looseness.

9. Check the exhaust system for leakage or damage.

10. Inspect the fuel system for leakage.

11. Check thefuel level in fuel tank.

12. Check drive belt tension as described in this chapter.

CAUTION
When checking the tightness of the exposed
fasteners, do not check the cylinder head
bolts without following the procedure de-
scribed in Chapter Four.
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Lights and Horn

Turn the ignition switch ON, and check the following:
1. Pull thefront brakelever and make sure the brake light
works.
2. Push the rear brake pedal down and check that the
brake light comes on soon after the pedal has been de-
pressed.
3. Make sure the headlight and taillight work.
4. Movethe dimmer switch between the HIGH and LOW
positions, and make sure both headlight elements are
working.
5. Push the turn signal switch to the left and right posi-
tions, and make sure all four turn signal lights are work-
ing.
6. Make sure al accessory lights work properly, if so
equipped.
7. Check the horn button operation.
8. If the horn or any light fails to work properly, refer to
Chapter Eight.
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TIRES AND WHEELS
Tire Pressure

Check the tire pressure often to maintain tire profile,
traction and handling, and to get the maximum life out of
thetire. Carry atire gaugeinthe motorcycle'stool kit. Ta-
ble 2 lists the cold tire pressures for the original equip-
ment tires.

NOTE
After checking and adjusting the air pres-
sure, reinstall the air valve caps. These caps
prevent debris from collecting in the valve
stems and causing air leakage or incorrect
tire pressure readings.

Tire Inspection

Inspect the tires periodically for excessive wear, deep
cuts and imbedded objects such as stones or nails. If anail
or other object isfound in atire, mark its location with a
light crayon prior to removing it. Thiswill help locate the
hole for repair.

Measure the depth (Figure 1) with atread depth gauge
or a small ruler. As a guideline, replace tires when the
tread depthis5/16in. (8. 0 mm.) or less. Refer to Chapter
Nine for tire changing and repair information.

Laced Wheel Spoke Tension

On models with laced wheels, check for loose or dam-
aged spokes. Refer to Chapter Nine for spoke service.

Rim Inspection

Check the wheel rims for cracks and other damage. If
they are damaged, a rim can make the motorcycle handle
poorly. Refer to Chapter Nine for wheel service.

PERIODIC LUBRICATION
Oil Tank Inspection

Before inspecting the oil level, inspect the oil tank for
cracksor other damage. If oil seepageisevident on or near
the oil tank, locate and repair the problem. Check the oil
tank mounting bolts for loose or missing fasteners; re-
place or tighten all fasteners. Check all oil line connec-
tions on the tank (Figure 2 and Figure 3) and the engine
crankcase (Figure 4). Each ail line is connected with a
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special connector assembly. Replace damaged ail lines
immediately asdescribed under Oil Tank in Chapter Four.

Engine Oil Level Check

Check theengineail level withthedipstick/ail filler cap
(Figure 5) on theright side of the ail tank.
1. Start and run the engine for approximately ten minutes
or until the engine has reached normal operating tempera-
ture. Then turn the engine off and allow the oil to settlein
the oil tank.
2. Place the motorcycle on a level surface and hold it
upright.

CAUTION
Checking the oil level with the motorcycle
on the jiffy stand will result in an incorrect
oil level reading.

3. Wipetheareaaround the ail filler cap with acleanrag.
Then pull the ail filler cap (Figure 5) out of the ail tank.
Wipe the dipstick with a clean rag and reinsert the filler
cap all theway into the il tank until it bottoms. Withdraw
the filler cap and check the oil level on the dipstick. The
il level should be at the upper groove mark on the dip-
stick (Figure 6). If the ail level is even with or below the
ADD QUART mark, continue with Step 4. If the ail level
iscorrect, goto Step 5.

4. Add the recommended engine ail listed in Table 3.

CAUTION
Do not overfill the oil level in the oil tank or
the oil filler cap will pop out when the oil
gets hot.

5. Check theoil filler cap O-ring (Figure 7) for cracksor
other damage. Replace the O-ring if necessary.

6. Reinstall theoil filler cap and push it down until it bot-
toms.

ADD
QUART

CHECK OIL WARM

Upper
groove

CHAPTER THREE
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8 OIL TANK DRAIN

O-ring seal

Drain plug

Engine Oil and Filter Change

Regular oil and filter changes contribute moreto engine
longevity than any other maintenance performed. Table 1
lists the recommended oil and filter change intervals for
motorcycles operated in moderate climates. If the motor-
cycle is operated under dusty conditions, the oil becomes
contaminated more quickly and should be changed more
frequently than recommended.

Useamotorcycleoil with an API classification of SF or
SG. The classification is printed on the container. Always
use the same brand of oil at each change. Refer to Table 3
for correct oil viscosity to use under anticipated ambient
temperatures, not engine oil temperature. Using oil addi-
tivesis not recommended as they may cause clutch dlip-

page.

All Softail models are equipped with apremium 10 mi-
cron synthetic media ail filter. Thisisthe only type of oil
filter recommended by Harley-Davidson.

WARNING
Contact with oil may cause skin cancer.
Wash oil from hands with soap and water as
soon as possible after handling engine oil.

CAUTION

Do not use the current SH and SJ rated au-
tomotive oils in motorcycle engines. The SH
and SJ rated oils contain friction modifiers
that reduce frictional losses on engine com-
ponents. Specifically designed for automo-
tive engines, these oils can damage
motorcycle engines and clutches.

NOTE

Never dispose of motor oil in the trash, on
the ground or down a storm drain. Many
service stations and oil retailers accept used
oil for recycling. Do not combine other flu-
ids with motor oil to be recycled. To locate a
recycler, contact the American Petroleum
Institute (API) at www.recycleoil.org.

1. Start and runthe engine for approximately ten minutes
or until the engine has reached normal operating tempera-
ture. Turn the engine off and allow the ail to settle in the
oil tank. Support the motorcycle so that the oil can drain
completely.

CAUTION
Before removing the oil filler cap, clean off
all dirt and debris around it.

2. Remove the ail filler cap (Figure 5) to speed up the
flow of ail.

CAUTION
To avoid burning hands and arms, work
quickly and carefully when removing the oil
tank plug.

NOTE
The oil tank is equipped with an oil drain
line and hose that is connected to a fitting on
the rear right side of the frame (Figure 8).

3. Place a drain pan underneath the oil tank drain line
(Figure 9) drain plug, and remove the engine cil drain
plug and O-ring (Figure 10).
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4. Allow the oil to drain completely.
5. Toreplacetheail filter (Figure 11), perform the follow-
ing:

a. Temporarily install the drain bolt and O-ring, and
tighten the bolt finger-tight. Then move the drain
pan underneath the front portion of the crankcase
and the oil filter.

b. At the front left side of the engine, install a socket
type ail filter wrench (Figure 12) squarely over the
ail filter and loosen it counterclockwise. Quickly re-
move the oil filter as oil will begin to run out of it.

¢. Hold the filter over the drain pan and pour out the
remaining oil. Place the filter in a plastic bag, seal
the bag and dispose of it properly.

d. Thoroughly wipe off al oil that drained onto thetop
surface of the left crankcase half. Clean with a con-
tact cleaner to eliminate al oil residue from the en-
gine prior to installing the new oil filter.

e. Coat the gasket on the new filter with clean oil.

CAUTION
Tighten the oil filter by hand. Do not
overtighten.

f. Screw the ail filter onto its mount by hand and
tighten it until the filter gasket touches the sealing
surface, then tighten thefilter by hand an additional
1/2 to 3/4 turn.

6. Remove the ail tank drain plug and gasket. Wipe the
drain plug sealing surface on the frame rail pan with a
clean, lint-free cloth.

7. Replace the engine oil tank drain plug O-ring (Figure
13) if it isleaking or damaged.

8. Lubricate the O-ring with clean engine oil before in-
stalling it. Then screw in the drain plug and O-ring, and
tighten to 14-21 ft.-Ib. (19-29 Nem).

CAUTION
Do not overfill the engine in Step 9. If too
much oil is added, the filler cap will be forced
out of the oil tank case when the oil gets hot.

9. Add the correct viscosity (Table 3) and quantity (Ta-
ble 4) of il totheoil tank case. Insert the il filler cap into
the case and push it down until it bottoms.

NOTE

After oil has been added, the oil level will
register above the upper groove dipstick
mark (Figure 6) until the engine runs and
the filter fills with oil. To obtain a correct
reading after adding oil and installing a
new oil filter, follow the procedure in Step
10.

10

11

12

CHAPTER THREE
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14

15 TRANSMISSION
DIPSTICK

Add Full

O-ring

10. After changing the engine oil and filter, check the oil
level asfollows:

a. Start and run the engine for one minute, then shut it
Off.

b. Check the ail level on the dipstick as described in
this chapter.

c. If the oil level is correct, it will register in the dip-
stick’s safe operating level range. If so, do not top
off or add ail to bring it to the upper groove level on
the dipstick.
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11. Check the ail filter and drain plug for leaks.
12. Dispose the used oil properly.

Transmission Oil Level Check

Table 1 lists the recommended transmission oil inspec-
tion intervals. When checking the transmission oil level,
do not allow any dirt or debris to enter the transmission
case opening.

WARNING
Contact with oil may cause skin cancer.
Wash oil from hands with soap and water as
soon as possible after handling engine oil.

NOTE
The transmission oil level dipstick is on the
forward portion of the clutch release cover.

1. Ride the motorcycle for approximately ten minutes
and shift through al five gears until the transmission oil
has reached normal operating temperature. Turn the en-
gine off and allow the oil to settle in the case. Park the
motorcycle on alevel surface and have an assistant sup-
port it so that it is standing straight up.

CAUTION
Do not check the oil level with the motorcy-
cle supported on its jiffy stand or the read-
ing will be incorrect.

2. Clean the area around the transmission filler cap/dip-
stick (Figure 14) and unscrew it.

3. Wipethedipstick and reinsert it into the clutch release
cover housing. Do not screw the cap/dipstick into place.
Rest it on the housing top thread, then withdraw it. The oil
level iscorrect when it registers between the two dipstick
marks (Figure 15).

CAUTION
Do not add engine oil. Add only the recom-
mended transmission oil listed in Table 5.

4. If the ail level islow, add the recommended type of
transmission oil listed in Table 5. Do not overfill.

5. Inspect thefiller cap O-ring. Replaceit if itisworn or
damaged.

6. Install theail filler cap/dipstick and tightenit securely.

7. Wipeany spilled oil off the clutch release cover housing.

Transmission Oil Change

Table 1 lists the recommended transmission oil change
intervals.
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1. Ride the motorcycle for approximately ten minutes
and shift through all five gears until the transmission ail
has reached normal operating temperature. Turn off the
engine and alow the oil to settle in the case. Park the mo-
torcycleon alevel surface and have an assistant support it
so that it is standing straight up.

2. Clean the area around the transmission filler cap/dip-
stick (Figure 14). Unscrew and removethe filler cap/dip-
stick.

NOTE
The transmission drain plug is located on
the underside of the transmission case be-
tween the shock absorbers. A, Figure 16 in-
dicates the location of the drain plug but the
plug is not visible.

3. Placeadrain pan underneath the transmission case and
remove the transmission oil drain plug and O-ring (A,
Figure 16).

4. Check thedrain plug O-ring for damage and replace it
if necessary.

5. The drain plug is magnetic. Check the plug for metal
debris that may indicate transmission damage, then wipe
the plug off. Replace the plug if it is damaged.

6. Install the transmission drain plug and O-ring and
tighten to 14-21 ft.-Ib. (19-29 Nem).

CAUTION
Do not add engine oil. Only add the recom-
mended transmission oil in Table 5. Make
sure to add the oil to the correct oil filler
hole.

7. Refill the transmission through the filler cap/dipstick
hole with the recommended quantity (Table 4) and type
(Table 5) of transmission ail.

8. Install the transmission filler cap/dipstick cap and
O-ring (A, Figure 16), and tighten securely.

9. Removethe oil drain pan and dispose of the oil as out-
lined under Engine Oil and Filter Change inthischapter.
10. Ridethemotorcycleuntil thetransmission oil reaches
normal operating temperature. Then shut the engine off.
11. Check the transmission drain plug for leaks.

12. Check the transmission oil level as described in this
chapter. Readjust the level if necessary.

Primary Chaincase Oil Level Check

The primary chaincase oil lubricatesthe clutch, primary
chain and sprockets. Table 1 liststhe intervals for check-
ing the chaincase oil level. When checking the primary
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chaincase oil level, do not allow any dirt or debristo enter
the housing.

1. Park themotorcycleon alevel surface and support it so
that it is standing straight up. Do not support it on thejiffy
stand.

CAUTION
Do not check the oil level with the motorcy-
cle supported on its jiffy stand or the read-
ing will be incorrect.

2. Remove the screws securing the clutch inspection
cover and quad ring (Figure 17). Remove the cover.

3. Theoail level iscorrect when it is even with the bottom
of the clutch opening or at the bottom of the clutch dia-
phragm spring (Figure 18).

CAUTION
Do not add engine oil. Only add the recom-
mended primary chaincase lubricant listed
in Table 5.

4. If necessary, add the recommended type of primary
chaincase lubricant listed in Table 5 through the opening
to correct the level.

5. Install the clutch inspection cover quad ring onto the
primary chain case cover.
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6. Install the clutch inspection cover (Figure 17) and
tighten the screws to 84-108 in.-1b. (9.5-12 Nem).

Primary Chaincase Oil Change

Table 1 lists the recommended replacement intervals
for the primary chaincase lubricant.

1. Ridethe motorcyclefor approximately ten minutes and
shift through all five gears until the primary chaincase ail
has reached normal operating temperature. Turn off theen-
gine and alow the ail to settle. Park the motorcycle on a
level surface and have an assistant support it so that it is
standing straight up. Do not support it with itsjiffy stand.

2. Place adrain pan under the chaincase and remove the
drain plug (B, Figure 16).
3. Allow the cil to drain for at least ten minutes.

4. Thedrain plug is magnetic. Check the plug for metal
debristhat may indicate drive component or clutch dam-
age, then wipe the plug off. Replace the plug if it is dam-
aged.

5. Reingtall the drain plug and tighten it securely.

6. Remove the screws securing the clutch inspection
cover and quad ring (Figure 17). Remove the cover.

69

CAUTION
Do not add engine oil. Only add the recom-

mended primary chaincase lubricant listed
in Table 5.

7. Refill the primary chaincase through the clutch opening
with the recommended quantity (Table 4) and type (Table
5) of primary chaincase ail. Do not overfill. The ail level
must be even with the bottom of the clutch opening or at the
bottom of the clutch diaphragm spring (Figure 18).

8. Install the clutch inspection cover quad ring onto the
primary chain case cover.

9. Ingtall the clutch inspection cover (Figure 17) and
tighten the screwsto 84-108 in.-Ib. (9.5-12 Nem).

10. Ride the motorcycle until the primary chaincase oil
reaches normal operating temperature. Then shut the en-
gine off.

11. Check the primary chaincase drain plug for leaks.

Front Fork Oil Change

This procedure is for a routine fork oil change. If the
fork has been disassembled for service, refer to Chapter
Tenfor fork ail refilling and oil level procedures and spec-
ifications.

Table 1 liststherecommended fork oil changeintervals.

CAUTION
Use only a 6-point socket to loosen and
tighten the fork tube cap to avoid cosmetic
damage to the fork tube cap. Using a
12-point socket may round off the corners of
the fork tube cap.

NOTE
The fork tube cap is not under fork spring
pressure.

1. Remove the fork tube cap, spacer and oil seal (Figure
19) from the top of the fork tube plug.

2. Placeadrain pan beside onefork tube, thenremovethe
drain screw and washer (Figure 20, typical) from the
dlider.

3. Straddle the motorcycle and apply the front brake le-
ver. Push down on thefork and rel ease. Repeat to force as
much oil out of the fork tube and slider as possible.

CAUTION
Do not allow the fork oil to come in contact
with the brake components.

4. Replacethe drain screw washer if it is damaged.
5. Repeat Steps 1-4 for the opposite fork tube.
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6. After the fork ail has thoroughly drained, install the
drain screw and washer (Figure 20) onto the fork slider.
Tighten the drain screw to 52-78 in.-lb. (6-9 Nem). For
FXSTD 12-18in.-Ib. (1.4-2.0 Nem).

NOTE
Use a plastic tube that is slightly smaller in
diameter than the opening in the fork tube
plug. This will allow air to exit the fork as-
sembly during the filling procedure.

7. Insert aclear plastic tubeinto the fork tube plug open-
ing. Attach afunnel to the plastic tube and refill each fork
leg with the correct viscosity and quantity of fork oil. Re-
fer to Table 7. Remove the funnel and plastic tube.

8. Repeat Step 7 for the opposite fork tube.

9. Install the fork tube cap, spacer and oil seal (Figure
21) onto the top of the fork tube. Tighten the fork tube cap
to 40-60 ft.-Ib. (54-81 Nem).

10. Road test the motorcycle and check for leaks.

Control Cables (Non-Nylon Lined Cables)

The major cause of cable breakage or cable stiffnessis
improper lubrication. Maintaining the cables as described
in this section will ensure long service life. Lubricate the
control cableswith acablelubricant at theintervalsin Ta-
ble 1, or when they become stiff or sluggish. When lubri-
cating the control cables, inspect each cable for fraying
and cable sheath damage. Replace damaged cables.

CAUTION

If the original equipment cables have been
replaced with nylon-lined cables, do not lu-
bricate them as described in this procedure.
Oil and most cable lubricants will cause the
cable liner to expand, pushing the liner
against the cable sheath. Nylon-lined cables
are normally used dry. When servicing ny-
lon-lined and other aftermarket cables, fol-
low the manufacturer s instructions.

CAUTION
Do not use chain lubricant to lubricate con-
trol cables.

CAUTION
On carbureted models, the starting enrvich-
ment valve (choke) cable is designed to op-
erate with a certain amount of cable
resistance. Do Not lubricate the enrichment
cable or its conduit.

1A. Disconnect the clutch cable ends as described under
Clutch Cable Replacement in Chapter Five.
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1B. Disconnect both throttle cable ends as described un-
der Throttle and Idle Cables in Chapter Seven.

2. Attach alubricator tool to the cable following the tool
manufacturer’s instructions. Place a shop cloth at the end
of the cable to catch all excess lubricant.

3. Insert the lubricant nozzle tube into the lubricator,
press the button on the can and hold it down until the [u-
bricant begins to flow out of the other end of the cable. If
the lubricant squirts out from around the lubricator, it is
not clamped to the cable properly. Loosen and reposition
the cable lubricator.

NOTE
If the lubricant does not flow out of the other
end of the cable, check the cable for fraying,
bending or other damage. Replace damaged
cables.

4. Remove the lubricator tool and wipe off both ends of
the cable.

5A. Reconnect the clutch cable ends as described under
Clutch Cable Replacement in Chapter Five.

5B. Reconnect both throttle cable ends as described under
Throttle and Idle Cable Replacement in Chapter Seven.

6. Adjust the cables as described in this chapter.
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Throttle Control Grip Lubrication

Table 1 lists the recommended throttle control grip lu-
brication intervals. To remove and install the throttle grip,
refer to Throttle and Idle Cable Replacement in Chapter
Seven. Lubricatethethrottle control grip whereit contacts
the handlebar with graphite.

Swing Arm Bearings

Lubricatetheswing arm at theinterval in Table 1. Refer
to Chapter Twelve for procedures.

Steering Head Lubrication

Lubricate the steering head bearings at the intervals in
Table 1. Wipe off all old grease and debrisfrom the grease
fitting on the right side of the steering head. Apply grease
to thefitting (Figure 22) until the grease beginsto flow out
of thetop and bottom of the steering head. Wipe off all ex-
cessive greasefrom the steering head and the greasefitting.

Rocker Arm Bearing Lubrication and Adjustment
(FLSTS and FXSTS)

Clean, lubricate and adjust the rocker arms and spherical
bearingsat theintervalsin Table 1. Refer to Chapter Eleven.
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Front Brake Lever Pivot Pin Lubrication

Inspect the front brake lever pivot pin for lubricant at
theintervalsin Table 1. If thepinisdry, lubricateit witha
light weight oil. To service the pivot pin, refer to Front
Master Cylinder in Chapter Twelve.

Clutch Lever Pivot Pin Lubrication

Inspect the clutch lever pivot pin a theintervalsin Table 1.
Lubricate the pin with alight weight ail. To service the pivot
pin, refer to Clutch Cable Replacement in Chapter Five.

Rear Brake Pedal Lubrication

1. Apply waterproof greaseto therear brake pedal fitting
(Figure 23).

2. Apply the rear brake to ensure the pedal is moving
smoothly.

Jiffy Stand Lubrication

1. Support the motorcycle on a stand or floor jack with
the rear wheel off the ground. See Motorcycle Stands in
Chapter Nine.

2. Wipe the pivot area clean of all road debris.

3. Move the jiffy stand (Figure 24) back and forth and
check for ease of movement.

4. If theleg stop is covered with mud and debris, remove
the bolt, lockwasher and washer securing the leg stop to
the pivot post. Remove the pivot post, thoroughly clean
al partsin solvent and dry.

5. Apply an aerosol Loctite Anti-Seize lubricant, or an
equivalent, onto the leg stop and the pivot area. Move the
jiffy stand back and forth to work in the lubricant.

6. If removed, position theleg stop with the DOWN mark
facing down, then install the washer, lockwasher and bolt.
Tighten the bolt to 144-180 in.-1b. (16-20 Nem).

7. Ensure that the jiffy stand operates correctly in both
positions prior to riding the motorcycle.

8. Lower the motorcycle to the ground.

PERIODIC MAINTENANCE

This section describes the periodic inspection, adjust-
ment and replacement of various operational items. Per-
form these procedures at the intervals in Table 1, or
earlier if necessary.
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Primary Chain Adjustment

As the primary chain stretches and wears, its free play
movement increases. Excessive free play causes prema-
ture chain and sprocket wear and increases chain noise. If
the free play is adjusted too tight, the chain wears prema-
turely.

NOTE
On models equipped with the TSSM security
system, always disarm the system prior to
disconnecting the battery or the siren will
sound.

1. Disconnect the negative battery cable as described in
Chapter Eight.
2. Support the motorcycle on a stand or floor jack with
the rear wheel off the ground. See Motorcycle Stands in
Chapter Nine.

NOTE
Note the location of the inspection cover
screws. There are two different length
screws and they must be reinstalled in the
correct location.

3. Removethe primary chain inspection cover and gasket
(Figure 25).

4. Turn the primary chain to find the tightest point on the
chain. Measure chain free play at this point.

NOTE
Figure 26 is shown with the primary chain
cover removed to better illustrate the steps.

5. Check primary chain free play at the upper chain run
midway between the sprockets (Figure 26). If the primary
chain free play is incorrect, continue with Step 6. If the
free play is correct, go to Step 7. The primary chain free
play specifications are:
a. Cold engine: 5/8to 7/8in. (15.9-22. 3 mm).
b. Hot engine: 3/8to 5/8in. (9.5-15.9 mm).
6. To adjust the chain, perform the following:
a. Loosen the primary chain adjuster shoe nut (Figure
27).
b. Move the shoe assembly up or down to correct free
play.
c¢. Tightenthe primary chain adjuster shoe nut (Figure
27) to 21-29 ft.-lb. (29-39 Nem), then recheck free
play.
7. Install the primary chain inspection cover (Figure 25)
and a new gasket. Tighten the cover screws to 84-108
in.-lb. (9.5-12.2 Nem).
8. Lower the motorcycle to the ground.

24

25

26

27
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Final Drive Belt Deflection

Inspect drive belt deflection at the intervalsin Table 1.
If thedrive belt is severely worn, or if it iswearing incor-
rectly, refer to Chapter Twelvefor inspection and replace-
ment procedures.

NOTE
Check the drive belt deflection when the belt
is cold.

1. Onmaodels so equipped, removetheleft side saddlebag
as described in Chapter Fourteen.

2. Remove the bolts and nuts securing the drive chain
guard and remove the guard.

3. Support the motorcycle on a stand or floor jack with
the rear wheel off the ground. See Motorcycle Stands in
Chapter Nine.

4. Thenturntherear wheel and check thedrivebelt for its
tightest point. When this point is located, turn the wheel
so the belt’stight spot ison the lower belt run, midway be-
tween the front and rear sprockets.

5. Lower the motorcycle to the ground.

6. Position the motorcycle so both wheels are on the
ground. When checking and adjusting drive belt deflec-
tionin thefollowing steps, have an assistant sit on the seat
facing forward.

NOTE
Use the Harley-Davidson belt tension
gauge (part No. HD-35381) or equivalent to
apply pressure against the drive belt in Step
7.

7. Apply aforceof 101b. (4.5 kg) to the middle of the up-
per belt strand while measuring the belt’s deflection mea-
surement at the same point (Figure 28). Compare the
correct belt deflection measurement with the specification
in Table 8. If the deflection measurement isincorrect, ad-
just the drive belt as follows:

a. If soequipped, removethe chrometrim cap (Figure
29) from each side.

b. On theleft side, remove the spring clip (Figure 30)
and loosen the rear axle nut (Figure 31).

¢. Loosen the jam nut (A, Figure 32) on therear axle
adjuster (B) on each side of the swing arm.

d. Turn both adjusters (B, Figure 32), in either direc-
tion, an equal number of turns to obtain the correct
drive belt deflection.

e. Recheck the drive belt deflection. Tighten the jam
nuts securely.

f. Check that the rear axle is positioned correctly
within the swing arm as described under Vehicle
Alignment in the following procedure.
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8. When the drive belt deflection and axle alignment ad-
justments are correct, tighten the rear axle nut to 60-65
ft.-1b. (81-88 N*m). Install the spring clip through the axle
nut and rear axle (Figure 30). If necessary, slightly tighten
the rear axle nut to align the axle hole and nut slotsin or-
der toinstall the spring clip.

Vehicle Alignment

There are two different types of vehicle alignment and
they should be checked in the following order:
1. Horizontal offset misalignment.
2. Vertical misalignment.

NOTE
Prior to checking for vehicle alignment, the
tires and rims must be true and the front
wheel must be centered within the front fork
and fender bosses.

Horizontal alignment (FXST models)

1. Support the motorcycle on a floor jack with the rear
wheel off the ground. Do not use abike stand asit may in-
terfere with the straightedges.

2. Place a girder-type straightedge tightly against each
side of the rear tire (Figure 33). Make sure the straight-
edges are parallel to each other and have an assistant hold
them in place.

3. Placethefront wheel in the straight ahead position and
block it in this position.

NOTE
The following measurements must be equal.
If necessary, slightly turn the front wheel to
center it.

4. Measure the distance from the straightedge to the left
side of the front wheel rim. Take the measurement at the
rear (A) and front (B) of the wheel rim. Note the dimen-
sions.
5. Measurethe distance from the straightedge to the right
side of the front wheel rim. Take the measurement at the
rear (C) and front (D) of the wheel rim. Note the dimen-
sions.
6. Subtract the differencefromthetwo sidesand compare
to the dimensionsin Table 9. The difference between the
two sides should be within 0.250 in. (6.35 mm) of the
specified dimension in Table 9.
7. If the offset is not within specification, check the fol-
lowing:

a. On laced wheels, make sure the rim offset dimen-

sioniswithin specification. Refer to Table 10. If out
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of gpecification, have the wheel trued by a
Harley-Davidson deal ership or wheel specialist.

b. Check that the center of the rear axle is equidistant
from the center of the rear swing arm pivot shaft.

Horizontal alignment (FLST models)

1. Support the motorcycle on a floor jack with the rear
wheel off the ground. Do not use abike stand asit may in-
terfere with the straightedges.

2. Place a girder-type straightedge tightly against the /eft
sideof therear tire (Figure 34). Have an assistant hold the
straightedge in place.

3. Placethefront wheel in the straight ahead position and
block it in this position.

NOTE
The following measurements must be equal.
If necessary, slightly turn the front wheel to
center it.

4. Measure the distance from the straightedge to the left
side of the front wheel rim. Take the measurement at the
rear (A) and front (B) of the wheel rim. Note the dimen-
sions.
5. Measure the distance from the straightedge to the left
side of the rear wheel rim. Take the measurement at the
rear (C) and front (D) of the wheel rim. Note the dimen-
sions.
6. Subtract the rear wheel measurement from the front
wheel measurement and compareto the dimensionsin Ta-
ble 9. The difference between the two dimensions should
be within 0.250 in. (6.35 mm) of the specified dimension
in Table 9.
7. If the offset is not within specification, check the fol-
lowing:

a. On laced wheels, make sure the rim offset dimen-

sioniswithin specification. Refer to Table 10. If out
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33 Rear wheel
Straightedges
34
Straightedge
Rear wheel
3. Placethefront wheel in the straight ahead position and
35 block it in this position.

of specification, have the wheel trued by a
Harley-Davidson deal ership or wheel specialist.

b. Check that the center of the rear axle is equidistant
from the center of the rear swing arm pivot shaft on
both sides.

Vertical alignment (all models)

1. Support the motorcycle on a floor jack with the rear
whesl off the ground.

2. Place a girder-type straightedge tightly against each
side of the rear tire (Figure 33). Make sure the straight-
edges are parallel to each other and have an assistant hold
them in place.

4. Place an inclinometer on the face of the front discin a
true vertical position. Note the reading.

5. Do not allow the motorcycle to move.

6. Place an inclinometer on the face of the rear disc in a
true vertical position. Note the reading.

7. Compare the two different readings. If there are more
than 0.5 degrees apart, there isapossibility that the frame,
fork assembly or swing arm assembly may be bent.

8. Have these chassis components inspected by a
Harley-Davidson dealership or frame specialist to con-
firm the readings.

9. Repair or replace any damaged components.

Brake Pad Inspection

1. Without removing the front (Figure 35) or rear (Fig-
ure 36) brake calipers, inspect the brake pads for dam-

age.

2. Measure the thickness of each brake pad lining (Fig-
ure 37) with aruler. Replace the brake pad if its thick-
ness is worn to the minimum thickness in Table 8.
Replace the brake pads as described in Chapter Thirteen.



Brake Fluid Level

1. Tocheck thefront master cylinder, perform thefollow-

ing:

a. Turn the handlebar straight ahead so the master cyl-
inder islevel.

b. Observethebrakefluidlevel by looking at the sight
glass (Figure 38) on the master cylinder reservoir
top cover. If thefluid level iscorrect, the sight glass
will bedark purple. If thelevel islow, thesight glass
will have alightened, clear appearance.

NOTE
Access to the rear master cylinder is re-
stricted by the exhaust system. Checking the
fluid level and replenishing the fluid is eas-
ier with the front cylinders exhaust pipe re-
moved. Refer to Chapter Seven.

2. To check the rear master cylinder, perform the follow-

ing:

a. Support the motorcycle so the rear master cylinder
islevel.

b. Observethebrakefluidlevel by looking at the sight
glass (A, Figure 39) on the master cylinder reser-
voir top cover. If thefluid level is correct, the sight
glasswill bedark purple. If thelevel islow, the sight
glasswill have alightened, clear appearance.

WARNING

Do not use brake fluid labeled DOT 5.1.
This is a glycol-based fluid that is not
compatible with silicone based DOT 5.
DOT 5 brake fluid is purple while DOT 5.1
is an amber/clear color. Do not intermix
these different types of brake fluid, as do-
ing so will lead to brake component dam-
age and possible brake failure.

CAUTION
Be careful when handling brake fluid. Do
not spill it on painted or plastic surfaces, as
it damages them. Wash the area immediately
with soap and water, and thoroughly rinse
it.

NOTE
To control the flow of brake fluid, punch a
small hole in the seal of a new container of
brake fluid next to the edge of the pour
spout. This helps prevent the fluid spillage,
especially while adding fluid to the small
reservoir.

3. If the brake fluid level islow, perform the following:
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a. Clean any dirt from the master cylinder cover prior
to removing it.

b. Removethetop cover (B, Figure 39) and lift thedi-
aphragm out of the reservair.

¢. Add fresh DOT 5 brake fluid to correct the level.

d. Reinstall the diaphragm and top cover. Tighten the
screws securely.

WARNING
If the brake fluid level is low enough to al-
low air in the hydraulic system, bleed the
brakes as described in Chapter Thirteen.
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Front and Rear Brake Disc Inspection

Visually inspect the front and rear brake discs (Figure
40, typical) for scoring, cracks or other damage. Measure
the brakedisc thickness (Figure 41) and, if necessary, ser-
vice the brake discs as described in Chapter Thirteen.

Brake Lines and Seals

Check the brake lines between each master cylinder and
each brake caliper. If thereisany leakage, tighten the con-
nections and bleed the brakes as described in Chapter
Thirteen.

Brake Fluid Change

Every time the reservoir cover is removed, a small
amount of dirt and moisture enters the brake fluid. The
same thing happens if thereisaleak or if any part of the
hydraulic system is loosened or disconnected. Dirt can
clog the system and cause unnecessary wear. Water in the
fluid vaporizes at high temperatures, impairing the hy-
draulic action and reducing brake performance.

To change brake fluid, follow the brake bleeding proce-
dure in Chapter Thirteen. Continue adding new fluid to
the master cylinder until the fluid leaving the caliper is
clean and free of contaminants and air bubbles.

WARNING

Do not use brake fluid labeled DOT 5.1.
This is a glycol-based fluid that is not com-
patible with silicone based DOT 5. DOT 5
brake fluid is purple while DOT 5.1 is an
amber/clear color. Do not intermix these
different types of brake fluid, as doing so
will lead to brake component damage and
possible brake failure.

Front Brake Adjustment

The front brake does not require periodic adjustment.

Rear Brake Adjustment

The rear brake does not require periodic adjustment.

Clutch Adjustment

CAUTION
Because the clutch cable adjuster clearance
increases with engine temperature, adjust
the clutch when the engine is cold. If the
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clutch is adjusted when the engine is hot, in-
sufficient pushrod clearance can cause the
clutch to slip.

1. Remove the clutch mechanism inspection cover and
quad ring (Figure 42).

2. Removethe clamp (A, Figure 43) and slide the rubber
boot (B) off the clutch in-line cable adjuster.

3. Loosen the adjuster locknut (A, Figure 44) and turn
the adjuster (B) to provide maximum cable slack.

4. Make sure the clutch cable seats squarely in its perch
(Figure 45) at the handlebar.

5. At the clutch mechanism, loosen the clutch adjusting
screw locknut (A, Figure 46) and turn the adjusting screw
(B) clockwise until itislightly seated.

6. Squeeze the clutch lever three times to verify the
clutch balls are seated in the ramp release mechanism lo-
cated behind the transmission side cover.

7. Back out the adjusting screw (B, Figure 46) counter-
clockwise 1/2to 1 turn. Then hold the adjusting screw (B,
Figure 46) and tighten the locknut (A) to 72-120 in.-lb.
(8-14 Nem).

8. Once again, sgueeze the clutch lever to its maximum
limit three times to set the clutch ball and ramp release
mechanism.

9. Check the free play asfollows:

a. Atthein-line cable adjuster, turn the adjuster away
from the locknut until slack is eliminated at the
clutch hand lever.

b. Pull the clutch cable sheath away from the clutch le-
ver, then turn the clutch cable adjuster to obtain the
clearance gap (Figure 47) in Table 8.

¢. When the adjustment is correct, tighten the clutch
in-line cable locknut and dlide the rubber boot over
the cable adjuster.

10. Install the clutch inspection cover quad ring onto the
primary chain case cover.

11. Install the clutch inspection cover (Figure 42) and
tighten the screws to 84-108 in.-1b. (9.5-12 Nem).

43

44

45

46

CHAPTER THREE
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Clutch cable Free play

Throttle Cables Inspection

48
Inspect the throttle cables from the grip to the carbure-

tor or the fuel injector module. Make sure they are not
kinked or chafed. Replace them if necessary as described
in Chapter Seven.

Make sure the throttle grip rotates smoothly from fully
closed to fully open. Check with the handlebar at the cen-
ter, full left and full right positions.

Throttle Cables Adjustment

There are two different throttle cables. At the throttle

grip, thefront cableisthethrottle control cable (A, Figure
49 48) and the rear cableistheidle control cable (B).

The outboard cableisthethrottle control cable (A, Fig-
ure 49) and theinboard cableistheidle control cable(B).
1. Removetheair filter and backing plate as described in
Chapter Seven.

2. Rall the rubber boots (Figure 50) off the adjusters.

3. At the handlebar, loosen both control cable adjuster
locknuts, then turn the cable adjusters (C, Figure 48)
clockwise as far as possible to increase cable dack.

4. Turn the handlebars so the front wheel points straight
ahead. Then turn thethrottle grip to open the throttle com-
pletely and hold it in this position.

NOTE
50 Figure 51 is shown with the carburetor
body removed to better illustrate the steps.

5A. On carbureted models, at the handlebar, turn the throt-
tlecontrol cable adjuster (C, Figure 48) counterclockwise
until the throttle cam (A, Figure 51) stop just touches the
stop boss (B) on the carburetor body. Then tighten the
throttle cable adjuster locknut and release the throttle grip.
5B. On fuel injected models, at the handlebar, turn the
throttle control cable adjuster (C, Figure 48) counter-
clockwise until the throttle cam (A, Figure 52) stop just
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touches the cam stop (B) on the throttle body. Then
tighten the throttle cable adjuster locknut and release the
throttle grip.

6. Turn the front whedl all the way to the full right lock
position and hold it there.

7A.. On carbureted models, at the handlebar, turn theidle
cable adjuster (C, Figure 48) until the lower end of the
idle control cablejust contactsthe spring in the carburetor
cableguide (C, Figure 51). Tighten theidle cablelocknut.
7B. Onfuel injected models, at the handlebar, turntheidle
cable adjuster (C, Figure 48) until the lower end of the
idle control cable housing just contacts the spring in the
cable support sleeve (C, Figure 52). Tightentheidle cable
locknut.

8. Install the backing plate and the air filter as described
in Chapter Seven.

9. Shiftthetransmissioninto NEUTRAL and start theen-
gine.

10. Increase engine speed severa times. Release the
throttle and make sure the engine speed returnsto idle. If
the engine speed does not return to idle, at the handlebar,
loosen theidle control cable adjuster locknut and turn the
cable adjuster clockwise asrequired. Tighten theidle con-
trol cable adjuster locknut.

11. Allowtheenginetoidlein NEUTRAL. Thenturnthe
handlebar from sideto side. Do not operate the throttle. If
the engine speed increases when the handlebar assembly
isturned, the throttle cables are routed incorrectly or dam-
aged. Turn off the engine. Recheck cable routing and ad-
justment.

12. Roall the rubber boots (Figure 50) back onto the ad-
justers.

WARNING

Do not ride the motorcycle until the throttle
cables are properly adjusted. Also, the ca-
bles must not catch or pull when the handle-
bar is turned from side to side. Improper
cable routing and adjustment can cause the
throttle to stick open. This could cause loss
of control and a possible crash. Recheck this
adjustment before riding the motorcycle.

Starting Enrichment Valve (Choke)
Cable Adjustment (Carbureted Models)

The starting enrichment (choke) knob should move
from fully open to fully closed position without any sign
of binding. The knob should also stay initsfully closed or
fully open position without creeping. If the knob does not
stay in position, adjust tension on the cable by turning the
plastic knurled nut behind the knob as follows:

@ ENRICHMENT CABLE
(CARBURETED MODELS)

Enrichment knob
Washer

D e

Flat
Plastic Hex nut

knurled nut

CAUTION
The starting enrichment (choke) cable must
have sufficient cable resistance to work
properly. Do not lubricate the enrichment
cable or its conduit.

1. Loosen the hex nut behind the mounting bracket.
Then movethe cableto freeit from its mounting bracket
slot.

2. Hold the cable across its flats with awrench and turn
the knurled plastic nut counterclockwise to reduce cable
resistance. The knob must slide inward freely.

3. Turn the knurled plastic nut (Figure 53) clockwise to
increase cable resistance. Continue adjustment until the
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knob remains stationary when it is pulled al the way out.
The knob must move without any roughness or binding.
4. Reinstall the cableinto the slot inits mounting bracket
with the star washer located between the bracket and hex
nut. Tighten the hex nut securely.

5. Recheck theknob movement and readjust if necessary.

Fuel Line Inspection

Inspect thefuel ling(s) (Figure 54) from thefuel tank to
the carburetor or fuel injection module. Check the fuel
tank crossover fuel line (Figure 55). Replace leaking or
damaged fuel lines. Make sure the hose clamps are in
place and holding securely. Check the hose fittings for
looseness.

WARNING
A damaged or deteriorated fuel line can
cause a fire or explosion if fuel spills onto a
hot engine or exhaust pipe.

Exhaust System

Check all fittings for exhaust leakage. On models so
equipped, do not forget the crossover pipe or intercon-
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necting tube connections. Tighten all bolts and nuts. Re-
place gaskets as necessary. See Chapter Seven for re-
moval and installation procedures.

Steering Play

Check the steering head play (Chapter Ten) at the inter-
valsin Table 1.

Rear Swing Arm Pivot Bolt

Check the rear swing arm pivot bolt tightness (Chapter
Eleven) at theintervals specified in Table 1.

Rear Shock Absorbers

Check the rear shock absorbers for oil leakage or dam-
aged bushings. Check the shock absorber mounting bolts
and nutsfor tightness. Refer to Shock Absorbers in Chap-
ter Twelve for procedures.

Engine Mounting Hardware

Check the engine and frame mounts for loose or dam-
aged parts. Refer to Chapter Four for procedures.

Fasteners

CAUTION
Special procedures must be used to tighten
the cylinder head mounting bolts. To accu-
rately check these bolts for tightness, refer
to Cylinder Head Installation in Chapter
Four. Tightening these bolts incorrectly can
cause an oil leak or cylinder head warp.

Constant vibration can loosen many fasteners on amo-
torcycle. Check the tightness of all fasteners, especially
those on:

Engine mounting hardware.
Engine and primary covers.
Handlebar and front fork.
Gearshift lever.

Sprocket bolts and nuts.
Brake lever and pedal.
Exhaust system.

Lighting equipment.

O N O WDNPE
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Electrical Equipment and Switches

Check all of the electrical equipment and switches for
proper operation. Refer to Chapter Eight.

TUNE-UP

The following section describes tune-up procedures.
Perform the tasks at the intervals listed in Table 1. Per-
form a complete tune-up in the following order:

1. Clean or replacethe air filter element.

2. Check engine compression.

3. Check or replace the spark plugs.

4. On carbureted models, adjust the idle speed.

Air Filter Element Removal/Installation

Remove and inspect the air filter at theinterval in Table
1. If necessary, clean the element. Replacethe element if it
is damaged or starting to deteriorate.

Theair filter removes dust and abrasive particles before
the air enters the carburetor, or fuel-injection module and
the engine. Without the air filter, very fine particles will
enter the engine and cause rapid wear of the piston rings,
cylinder bores and bearings. Particles also might clog
small passages in the carburetor. Never run the motorcy-
cle without the element installed.

Refer to Figure 56 or Figure 57.

1. Remove the air filter cover screw (A, Figure 58) and
remove the cover (B).

2. Removethe Torx screwsand bracket (Figure 59) from
the air filter element.

3. Gently pull the air filter element from the backplate
and disconnect the two breather hoses (A, Figure 60)
from the breather hollow bolts on the backplate. Remove
the air filter element (B, Figure 60).

4. Cleantheair filter as described in the following proce-
dure.

5. Inspect the gasket (A, Figure 61) for damage. Replace
it if necessary.

6. Inspect the breather hoses (B, Figure 61) for tears or
deterioration. Replace them if necessary.

NOTE
Figure 62 is shown with the air filter
backplate removed to better illustrate the
step.

7. On Californiamodels, make sure the trap door swings
freely (Figure 62).

8. If they were removed, install anew gasket (A, Figure
61) and breather hoses (B).

9. Position the element with theflat side facing down and
attach the breather hoses (Figure 63) to the backside of
the element.

NOTE
If an aftermarket air filter element is being
installed, position it onto the backplate fol-
lowing the manufacturers instructions.

10. Movetheelementinto position (B, Figure 61) andin-
stall the mounting bracket (Figure 59) and the Torx
screws. Tighten the screws to 20-40 in.-1b. (2-4 Nem).
11. Inspect thesed ring (Figure 64) ontheair filter cover
for hardness or deterioration. Replace it if necessary.

12. Apply a drop of ThreeBond TB1342 (blue) or an
equivalent threadlocking compound to the cover screw
prior to installation.

13. Ingtall the air filter cover (B, Figure 58) and the
screw (A). Tighten the screw to 36-60 in.-1b. (4-7 Nem).

Air Filter Element Cleaning

Theair filter element is a paper/wire type (Figure 63) .
If an aftermarket element is installed, refer to the manu-
facturer’s cleaning instructions.
1. Removetheair filter element asdescribed in this chap-
ter.
2. Replacetheair filter if damaged.

WARNING
Do not clean the air filter in solvent. Never
clean the air filter element in gasoline or
low flash point solvent. The residual solvent
or vapors may cause a fire or explosion af-
ter the filter is reinstalled.

CAUTION
Do not tap or strike the air filter element on
a hard surface to dislodge dirt. Doing so
will damage the element.

3. Placetheair filter in apan filled with lukewarm water
and mild detergent. Move the air filter element back and
forth to help dislodge trapped dirt. Thoroughly rinseit in
clean water to remove all detergent residue.

4. Hold the air filter up to astrong light. Check the filter
pores for dirt and oil. Repeat Step 3 until there is no dirt
and oil inthefilter pores. If theair filter cannot be cleaned,
or if the filter is saturated with oil or other chemicals, re-
placeit.

CAUTION
Do not use high air pressure to dry the filter,
as this will damage it.
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Backplate (California)

Gasket

O-ring

Gasket

Breather hollow bolt

Breather hose

Gasket

Air filter

Torx screw

Mounting bracket

Backing plate

(other than California and

HDI models)

12. Backing plate (HDI models)

13. Seal (California models)

14. Cover (California models)

15. Trim plate

16. Screw

17. Seal (other than
California models)

18. Cover

(other than California models)

POOXXNOORAWNE

P

CAUTION
In the next step, do not blow compressed air
through the outer surface of the air filter el-
ement. Doing so can force dirt trapped on
the outer filter surface deeper into the air
filter element, restricting airflow and dam-
aging the air filter element.

5. Gently apply compressed air through the inside sur-
face of the air filter element to remove loosened dirt and
dust trapped in the filter.

6. Inspect the air filter element. Replace it if it istorn or
damaged. Do not ride the motorcycle with a damaged air
filter element asit will alow dirt to enter the engine.
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AIR FILTER (CARBURETED MODELS)

7. Clean the breather hoses in the same lukewarm water
and mild detergent. Make sure both hoses are clean and
clear. Clean them out with a pipe cleaner if necessary.

8. Wipetheinside of the cover and backplate with aclean
damp shop rag.

CAUTION
Air will not pass through a wet or damp fil-
ter. Make sure the filter is dry before install-
ing it.

9. Allow the filter to dry completely, then reinstall it as
described in this chapter.
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®

. Torx screw

. Mounting bracket

. Air filter

. Breather hose

. Breather hollow bolt

Gasket

O-ring

. Gasket

. Backing plate (other
than HDI models)

10. Trim plate

11. Screw

12. Cover

13. Seal

14. Backing plate

(HDI models)

©CONOU A WN R

AIR FILTER (FUEL INJECTED MODELS)

Compression Test

A compression check is one of the most effective waysto
check the condition of the engine. If possible, check the
compression at each tune-up, and record the resultsin the
maintenance |og at the end of this manual. Subsequent re-
sults can then be compared to earlier onesto help evaluate
any developing engine problems.
1. Prior to starting the compression test, check the follow-
ing:

a. Make sure the cylinder head bolts are tightened as

specified in Chapter Four.

b. Make sure the battery is fully charged to ensure
proper engine cranking speed.

2. Warm the engine to normal operating temperature.
Shut off the engine.
3. Remove the spark plugs and reinstall them in their
caps. Place the spark plugs against the cylinder heads to
ground them.
4. Connect the compression tester (Figure 65) to onecyl-
inder following its manufacturer’s instructions.
5. Place the throttle in the wide-open position.
6. On carbureted models, make sure the starting enrich-
ment (choke) knobispushedinto thefully OFF position.
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7. Crank the engine over until there is no further rise in
pressure.

8. Record the reading and remove the tester.

9. Repeat Steps 4-8 for the other cylinder.

10. Reinstall the spark plugs and reconnect their caps.

Results

When interpreting the results, actud readings are not as
important as the difference between the readings. Table 8
liststhe standard engine compression reading. Pressure must
not vary between the cylinders by more than ten percent.
Grester differences indicate worn or broken rings, leaky or
sticky valves, a blown head gasket or a combination of all.

If compression readings do not differ between cylinders
by more than ten percent, therings and valves arein good
condition. A low reading (ten percent or more) on onecyl-
inder indicates valve or ring trouble. To decide which,
pour about a teaspoon of engine oil into the spark plug
hole. Turn the engine over once to distribute the oil, then
take another compression test and record the reading. If
the compression increases significantly, the valves are
good but the rings are defective on that cylinder. If com-
pression does not increase, the valves require servicing.

NOTE
An engine cannot be tuned to maximum per-
Jformance with low compression.

Spark Plug Removal

CAUTION
Whenever the spark plug is removed, dirt
around it can fall into the plug hole. This
can cause serious engine damage.

1. Blow away loose dirt or debristhat may have accumu-
lated around the base of the spark plug and could fall into
the cylinder head.

2. Graspthe spark plug lead (Figure 66) and twist it from
side to side to break the seal. Then pull the cap off the
spark plug. If the cap is stuck to the plug, twist it slightly
to bresk it loose.

NOTE
Use a special spark plug socket equipped
with a rubber insert that holds the spark
plug. This type of socket is necessary for both
removal and installation since the spark
plugs are recessed in the cylinder head.

3. Install the spark plug socket onto the spark plug. Make
sure it is correctly seated. Install an open-end wrench or
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socket handle and remove the spark plug. Mark the spark
plug with the cylinder number from which it was re-
moved.

4. Repeat Steps 1-3 for the remaining spark plug.

5. Thoroughly inspect each plug. Look for broken center
porcelain, excessively eroded electrodes and excessive
carbon or ail fouling.

6. Inspect the spark plug caps and secondary wires for
damage or hardness. If any portion is damaged, replace
the cap and secondary wire as an assembly. The front and
rear cylinder assemblies have different part numbers.

Spark Plug Gaping and Installing

Carefully gap the spark plugs to ensure areliable, con-
sistent spark. Use a special spark plug gaping tool and a
wire feeler gauge.

1. Insart a wire fedler gauge between the center and side
electrode of theplug (Figure 67). Thecorrect gapisin Table
8. If the gap is correct, adight drag will be felt as the wire
gaugeis pulled through. If thereisno drag, or the gauge will
not pass through, bend the side eectrode with a gaping tool
(Figure 68) to adjust to the proper gap in Table 8.

2. Install the terminal nut (A, Figure 69).
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3. Apply alight coat of antiseize lubricant on the threads
of the spark plug beforeinstalling it. Do not use engine ail
on the plug threads.

CAUTION
The cylinder head is aluminum and the
spark plug hole is easily damaged if the
spark plug is cross-threaded.

4. Sowly screw the spark plug into the cylinder head by
hand until it seats. Very littleeffort isrequired. If forceisnec-
essary, the plug is cross-threaded; unscrew it and try again.

NOTE
Do not overtighten. This will only distort the
gasket and destroy its sealing ability.
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5. Hand-tighten the plug until it seats against the cylinder
head, then tighten it to 11-18 ft.-Ib. (15-24 Nem).

6. Install the spark plug cap and lead to the correct spark
plug. Rotate the cap dlightly in both directions and make
sure it is attached to the spark plug.

7. Repeat for the other spark plug.

Spark Plug Heat Range

Spark plugs are availablein various heat rangesthat are
hotter or colder than the plugs originally installed by the
manufacturer.

Select a plug with a heat range designed for the loads
and conditions under which the motorcycle will be oper-
ated. A plug with an incorrect heat range can foul, over-
heat and cause piston damage.

In general, use a hot plug for low speeds and low tem-
peratures. Use a cold plug for high speeds, high engine
loads and high temperatures. The plug should operate hot
enough to burn off unwanted deposits, but not so hot that
it is damaged or causes preignition. To determineif plug
heat rangeis correct, remove each spark plug and examine
theinsulator.

Do not change the spark plug heat range to compensate
for adverse engine or air/fuel conditions.

When replacing plugs, make sure the reach or thread
length (B, Figure 69) iscorrect. A longer than standard plug
could interfere with the piston and cause engine damage.

Refer to Table 8 for recommended spark plugs.

Spark Plug Reading

Reading the spark plugs can provide information re-
garding engine performance. Reading plugs that have
been in use indicates spark plug operation, air/fuel mix-
ture composition and engine conditions (such as oil con-
sumption or pistons). Before checking the spark plugs,
operate the motorcycle under amedium load for approxi-
mately 6 miles (10 km). Avoid prolonged idling before
shutting off the engine. Remove the spark plugs as de-
scribed in this chapter. Examine each plug and compare it
to those in Figure 70. Refer to the following sections to
determine the operating conditions.

If the plugs are being inspected to determineif carbure-
tor jetting is correct, start with new plugs and operate the
motorcycle at the load that corresponds to the jetting in-
formation desired. For example on carbureted models, if
the main jet isin question, operate the motorcycle at full
throttle, shut the engine off and coast to a stop.
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70 SPARK PLUG CONDITIONS
Normal Carbon-fouled Oil-fouled
Gap-bridged Overheated Sustained preignition

Normal condition

If the plug has alight tan or gray deposit and no abnor-
mal gap wear or erosion, good engine, air/fuel mixture
and ignition conditions are good. The plug in useisof the
proper heat range, and may be serviced and returned to
use.

Carbon-fouled

Soft, dry, sooty deposits covering the entire firing end
of the plug are evidence of incomplete combustion. Even
though the firing end of the plug is dry, the plug'sinsula-
tion decreaseswhen inthiscondition. An electrical pathis
formed that bypasses the electrodes and causes in a mis-
fire condition. Carbon fouling can be caused by one or
more of the following:

Rich fuel mixture.

Cold spark plug heat range.

Clogged air filter.

Improperly operating ignition component.
Ignition component failure.

Low engine compression.

Prolonged idling.

No gk~ wdE

Oil-fouled

Thetip of an oil-fouled plug has ablack insulator tip, a
damp oily film over thefiring end and acarbon layer over
the entire nose. The electrodes are not worn. Oil-fouled
spark plugs may be cleaned in an emergency, but it is
better to replace them. Correct the cause of fouling before
returning the engine to service. Common causes for this
condition are asfollows:

Incorrect air/fuel mixture.

Low idle speed or prolonged idling.
Ignition component failure.

Cold spark plug heat range.

Engine still being broken in.

Valve guides worn.

Piston rings worn or broken.

No gk~ wdhE

Gap bridging

Plugs with gap bridging have gaps shorted out by com-
bustion deposits between the electrodes. If this condition
is encountered, check for excessive carbon or ail in the
combustion chamber. Be sure to locate and correct the
cause of this condition.
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Overheating

Badly worn electrodes, premature gap wear and agray or
white blistered porcdlain insulator surface are signs of
overheating. The most common causeisaspark plug of the
wrong heat range (too hot). If spark plug isthe correct heat
range and is overheated, consider the following causes:

Lean air/fuel mixture.

Improperly operating ignition component.
Engine [ubrication system malfunction.

Cooling system malfunction.

Engine air leak.

Improper spark plug installation (over-tightened).
No spark plug gasket.

No o~ wDdNR

Worn out

Corrosive gases formed by combustion and high volt-
age sparks have eroded the electrodes. A spark plug inthis
condition requiresmorevoltageto fireunder hard acceler-
ation. Replace it with a new spark plug.

Preignition

If the electrodes are melted, preignition is almost cer-
tainly the cause. Check for intake air leaks at the manifold
and carburetor, or throttle body, and advanced ignition tim-
ing. It isaso possible that the plug is the wrong heat range
(too hot). Find the cause of the preignition before returning
the engine to service. For additiona information, refer to
Engine Performance in Chapter Two.
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Ignition Timing

The engineis equipped with afully transistorized ignition
system and is controlled by the ignition module (carbureted
models) or electronic control module (fuel injected models).
This solid-state system uses no breaker pointsto trigger the
ignition. Problems with the transistorized system are rare
and there are no means of adjusting ignition timing.
Harley-Davidson does not provide any ignition timing pro-
cedures. If an ignition related problem is suspected, inspect
the ignition components as described in Chapter Eight.

Incorrect ignition timing can cause adrastic loss of engine
performance and efficiency. It may aso cause overhesting.

IDLE SPEED ADJUSTMENT
Carbureted Models

1. Start the engine and warm it to normal operating tem-
perature. Shut off the engine.

2. Make sure the starting enrichment (choke) valve is
pushed all the way to the OFF position.

3. Connect a portable tachometer to the engine following
the manufacturer’s instructions.

NOTE
Figure 71 is shown with the air filter assem-
bly removed to better illustrate the step.

4, Start the engine and with the engineidling, compare the
tachometer reading to the idle speed specificationin Table
8. If the tachometer reading is incorrect, adjust the idle
speed with the carburetor throttle stop screw (Figure 71).

NOTE
The idle mixture is set and sealed by the
manufacturer and is not adjustable.

5. Acceleratethe engine acouple of timesand rel ease the
throttle. The idle speed should return to the speed set in
Step 4. If necessary, readjust the idle speed by turning the
throttle stop screw (Figure 71). Shut off the engine.
6. Disconnect and remove the portable tachometer.

Fuel Injected Models

| dle speed adjustments on fuel injected models must be
performed by a Harley-Davidson dealership equipped
with a Scanalyzer tool.

Tables 1-10 are on the following pages.
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Table 1 MAINTENANCE AND LUBRICATION SCHEDULE'

Pre-ride check
Check tire condition and inflation pressure
Check wheel rim condition
Check light and horn operation
Check engine oil level; add oil if necessary
Check brake fluid level and condition; add fluid if necessary
Check the operation of the front and rear brakes
Check throttle operation
Check clutch lever operation
Check fuel level in fuel tank; top off if necessary
Check fuel system for leaks
Initial 500 miles (800 km)
Change engine oil and filter
Check battery condition; clean cable connections if necessary
Check brake fluid level and condition; add fluid if necessary
Check front and rear brake pads and discs for wear
Check tire condition and inflation pressure
Check primary chain deflection; adjust if necessary
Check drive belt tension; adjust if necessary
Change primary chaincase lubricant
Change transmission lubricant
Check clutch lever operation; adjust if necessary
Check drive belt and sprockets condition
Inspect spark plugs
Inspect air filter element
Lubricate front brake and clutch lever pivot pin
Lubricate clutch cable if necessary
Check throttle cable operation
Check enrichener (choke) cable operation (carbureted models)
Check engine idle speed; adjust if necessary
Check fuel system for leaks
Check electrical switches and equipment for proper operation
Check oil and brake lines for leakage
Check all fasteners for tightness’
Road test the motorcycle
Every 2500 miles (4000 km)
Check transmission lubricant level; add lubricant if necessary
Check drive belt tension; adjust if necessary
Inspect air filter element; clean or replace if necessary
Check throttle operation
Check enrichener (choke) cable operation (carbureted models)
Check fuel system for leaks
Check oil and brake lines for leakage
Check electrical switches and equipment for proper operation
Road test the motorcycle
Every 5000 miles (8000 km)
Change engine oil and filter
Check battery condition; clean cable connections if necessary
Check brake fluid level and condition; add fluid if necessary
Check front and rear brake pads and discs for wear
Check tire condition and inflation pressure
Check wire wheel spoke nipple tightness; adjust if necessary (models so equipped)
Check primary chain deflection; adjust if necessary
Check drive belt tension; adjust if necessary
Change primary chaincase lubricant
Change transmission lubricant
Check clutch lever operation; adjust if necessary
Check drive belt and sprockets condition
Check steering head bearing adjustment; adjust if necessary
Inspect spark plugs

(continued)
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Table 1 MAINTENANCE AND LUBRICATION SCHEDULE'(continued)

Every 5000 miles (8000km) (continued)
Inspect air filter element; clean or replace if necessary
Lubricate front brake and clutch lever pivot pin
Lubricate clutch cable if necessary
Check throttle cable operation
Check enrichener (choke) cable operation (carbureted models)
Check engine idle speed; adjust if necessary (carbureted models)
Check fuel system for leaks
Check electrical switches and equipment for proper operation
Check oil and brake lines for leakage
Check all fasteners for tightness’
Road test the motorcycle
Every 10,000 miles (16,000 km)
Replace spark plugs
Perform a compression test
Lubricate steering head bearings
Lubricate rocker arm bearings (FLSTS and FXSTS)
Lubricate rear swing arm bearings
Inspect engine mounts for wear or damage; replace if necessary
Every 20,000 miles (32,000 km)
Change front fork oil
Inspect fuel tank filter, replace if necessary
Inspect fuel supply valve filter screen
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1. Consider this maintenance schedule aguide to general maintenance and lubrication intervals. Harder than normal use and ex-

posure to mud, water, high humidity indicates more frequent servicing to most of the maintenance items.
2. Except cylinder head bolts. Cylinder head bolts must be tightened following the procedure listed in Chapter Four. Improper
tightening of the cylinder head bolts may cause cylinder gasket damage and/or cylinder head leakage.

Table 2 TIRE INFLATION PRESSURE (COLD)*

Model kPa PSI
Front wheels
Rider only 207 30
Rider and passenger 207 30
Rear wheels
Rider only 248 36
Rider and passenger 275 40

*Tire pressure for original equipment tires. Aftermarket tires may require different inflation pressure.

Table 3 ENGINE OIL SPECIFICATIONS

Ambient
Type HD rating Viscosity operating temperature
HD Multi-grade HD360 SAE 10W/40 Below 40°F
HD Multi-grade HD360 SAE 20W/50 Above 40°F
HD Regular heavy HD360 SAE 50 Above 60°F
HD Extra heavy HD360 SAE 60 Above 80°F
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Table 4 ENGINE AND PRIMARY DRIVE/TRANSMISSION OIL CAPACITIES

Oil tank refill with filter capacity 3.5U.S.qts. (3.3L)
Primary chaincase 26 U.S. 0z. (768 ml)
Transmission
Oil change 20-24 U.S. oz. (591-709 ml)
Rebuild (dry) 24 U.S. 0z. (709 ml)

Table 5 RECOMMENDED LUBRICANTS AND FLUIDS

Brake fluid DOT 5 silicone

Front fork oil HD Type E or an equivalent

Fuel 91 pump octane or higher leaded or unleaded
Transmission HD Transmission Lubricant or an equivalent
Primary chaincase HD Primary Chaincase Lubricant or an equivalent

Table 6 MAINTENANCE AND TUNE-UP TORQUE SPECIFICATIONS

ltem ft.-lb. in.-lb. Nem
Air filter
Backplate screws - 20-40 2-4
Cover screw - 36-60 4-7
Clutch adjusting screw
locknut - 72-120 8-14
Clutch inspection cover
screws - 84-108 9.5-12
Crankcase oil plug - 120-144 14-16

Front axle nut
FXST, FLSTC, FLSTF,

FXSTB, FXSTD 50-55 - 68-75

FLSTS, FXSTS 60-65 - 81-88
Front fork

Fork tube cap 40-60 - 54-81

Drain screw

FXSTD - 12-18 1.4-2.0
All models except FXSTD - 52-78 6-9

Jiffy stand leg

stop bolt - 144-180 16-20
Primary chaincase

Inspection cover screws - 84-108 9.5-12.2

Chain adjuster shoe nut 21-29 - 29-39
Oil tank drain plug

On frame rail 14-21 - 19-29
Rear axle nut 60-65 - 81-88
Spark plug 11-18 - 15-24
Transmission drain plug 14-21 - 19-28

Table 7 FRONT FORK OIL CAPACITY AND OIL LEVEL DIMENSION

Model Capacity (each fork leg) 0Oil level dimension
FLSTF, FLSTC, FXST 12.9U.S. 0z. 4.72in.(119.9 mm)
FXSTB 12.0U.S. oz. 7.28in.(184.9 mm)

FXSTD 11.6 US.oz. 7.481in.(189.9 mm)
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Table 8 MAINTENANCE AND TUNE-UP SPECIFICATIONS

Item Specification
Engine compression 90 psi (620 kPa)
Spark plugs HD No. 6R12*
Gap 0.038-0.043 in. (0.97-1.09 mm)
Idle speed
Carbureted 950-1050 rpm
EFI Non-adjustable
Ignition timing Non-adjustable
Drive belt deflection 5/16-3/8 in. (8-10 mm)
Brake pad minimum thickness
FLSTS & FXSTS 1/16in. (1.6 mm)
All other models 0.04in. (1.02 mm)
Clutch cable free play 1/16-1/8 in. (1.6-3.2 mm)

*Harley-Davidson recommends that no other type of spark plug be substituted for the recommended H-D type.

Table 9 VEHICLE ALIGNMENT-HORIZONTAL WHEEL OFFSET

FLSTC, FLSTF 0.359in. (9.12mm)
FXST, FXSTB, FXSTS 0.526 in. (13.36 mm)
FLSTS 0.320in. (8.13 mm)
FXSTD 0.154in. (3.9 mm)

Table 10 VEHICLE ALIGNMENT-LACED WHEEL RADIAL OFFSET

FXSTS
Front 21 in. 1.440-1.460 in. (36.576-37.084 mm)
Rear 16 in. 1.472-1.492 in. (37.389-37.897 mm)
FXST, FXSTD, FXSTB
Front 21 in. 1.640-1.660 in. (41.565-42.164 mm)

Rear 16 in. 1.472-1.492in. (37.389-37.897 mm)
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ENGINE

This chapter provides complete service and overhaul
procedures, including information for disassembly, re-
moval, inspection, service and engine reassembly.

Tables 1-7 at the end of the chapter provide spacer,
shim and specification information.

All models covered in this manual are equipped with
the Twin Cam 88B engine, an air-cooled four-stroke,
overhead-valve V-twin engine. Viewed from the engine’s
right side, enginerotationisclockwise. A dual counterbal-
ancing system rotates in the opposite direction of the
crankshaft to minimize vibration.

Both cylindersfire once in 720° of crankshaft rotation.
The rear cylinder fires 315° after the front cylinder. The
front cylinder fires again in another 405°. Note one cylin-
der isalwayson its exhaust stroke when the other fireson
its compression stroke.

SERVICE PRECAUTIONS

Before servicing the engine, note the following:
1. Review the Basic Service Methods and Precision Mea-
suring Tools sections in Chapter One. Accurate measure-
ments are critical to a successful engine rebuild.

2. Throughout the text there are referencesto the left and
right side of the engine. This refers to the engine asiit is
mounted in the frame, not how it may sit on the work-
bench.

3. Alwaysreplace worn or damaged fasteners with those
of the same size, type and torque requirements. Make sure
to identify each bolt before replacing it. Lubricate bolt
threadswith engine oil, unless otherwise specified, before
tightening them. If a specific torque value is not listed in
Table 4, refer to the general torque specificationsin Chap-
ter One.

CAUTION
The engine is assembled with hardened fas-
teners. Do not install fasteners with a lower
strength grade classification.

4. Use special tools where noted. Refer to Table 12 in
Chapter One.

5. Store partsin boxes, plastic bags and containers (Fig-
ure 1). Use masking tape and a permanent, waterproof
marking pen to label parts.

6. Useabox of assorted size and color vacuum hoseiden-
tifiers, such as those shown in Figure 2 (Lisle part No.
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74600), to identify hoses and fittings during engine re-
moval and disassembly.

7. Use avise with protective jaws to hold parts.

8. Use apress or special tools when force is required to
removeand install parts. Do not try to pry, hammer or oth-
erwise force them on or off.

9. Replace al O-rings and oil seals during reassembly.
Apply asmall amount of grease to the inner lips of each
new sea to prevent damage when the engine is first
started.

10. Record the location, position and thickness of all
shims as they are removed.

SPECIAL TOOLS

Engine service requires a number of specia tools.
Thesetoolsand their part numbersarelisted with theindi-
vidual procedures. For acomplete list of the special tools
mentioned in this manual, refer to Table 12 in Chapter
One. The engine tools used in this chapter are either
Harley-Davidson or JMS specia tools. JMS specia
toolsareavailable through some Harley-Davidson dealer-
ships or many aftermarket motorcycle suppliers.
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When purchasing specia tools, make sure to specify
that the tools required are for the 2000-on FLST and
FXST Softail Twin-Cam 88B models. Many of the tools
are specific to this engine. Tools for other engine models
may be dightly different.

SERVICING ENGINE IN FRAME

Many components can be serviced while the engine is
mounted in the frame:
Rocker arm cover and rocker arms.
Cylinder heads.
Cylinders and pistons.
Camshafts.
Gearshift mechanism.
Clutch and primary drive assembly.
Transmission.
Carburetor or fuel injection induction module.
. Starter and gears.
10. Alternator and €electrical systems.

©ONO O~ WDNE

ENGINE
Removal

Refer to Figure 3.
1. Thoroughly clean the engine of all dirt and debris.
2. Remove the seat as described in Chapter Fourteen.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

3. Support the motorcycle on a stand or floor jack. See
Motorcycle Stands in Chapter Nine and the following:

a. Themotorcycle has amost a50:50 weight distribu-
tion at the center of the engine location on the
frame. The jack must be positioned so that the mo-
torcycle is stable after being lifted up off the
ground.

b. The following procedure is shown with a K&L
MC450 Center Stand jack as shown in Figure 4.
Thejack’s post supportsfit onto the frame tubesand
help stabilize the jack to the motorcycle.

¢. Use additional wood blocks to ensure that the mo-
torcycleis stabilized.

d. Also, tiethe motorcycle down for additional stabil-
ity.

4. Remove the fuel tank as described in Chapter Seven.
5. On models so equipped, remove both saddlebags as
described in Chapter Fourteen.
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. Flange nut
Bolt

. Washer

. Engine mounting bracket (upper)
. Engine mounting bracket (lower)
. Lockwasher

Spacer

Spacer

Bolt
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@ ENGINE MOUNTS

6. On models so equipped, remove the windshield as de-
scribed in Chapter Fourteen.

7. Removetheair filter and backing plate as described in
Chapter Seven.

8A. On carbureted models, remove the carburetor as de-
scribed in Chapter Seven.

8B. On fuel injected models, remove the fuel induction
module as described in Chapter Seven.

9. Remove the exhaust system as described in Chapter
Seven.

10. Removetherear brake peda as described in Chapter
Twelve.

11. Onmodels so equipped, remove the footboards as de-
scribed in Chapter Fourteen.

12. Drainthe engine oil as described in Chapter Three.

13. Drain the primary chain case as described in Chapter
Three.
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14. Togain accesstothe electrical panel, removethe rear
fender inner panel as described in Chapter Eight.

15. Unplug the speed sensor connector (Figure 5) and re-
lease the electrical harness from the transmission case.
16. Removethe oil tank as described in this chapter.

17. Remove the bolts securing the drive belt guard and
remove the guard.

18. On 2000 models, remove the camshaft position sen-
sor as described in Chapter Eight.

19. Removethejiffy stand (A, Figure 6) as described in
Chapter Fourteen.

97

20. Disconnect the following electrical connectors:
a. Crankshaft position sensor (A, Figure 7).
b. Alternator stator and voltage regulator (Figure 8).
c¢. QOil pressure switch (A, Figure 9).
d. Engine temperature sensor (Figure 10).
21. Removetheignition coil and spark plug assembly as
described in Chapter Eight.
22. Remove the primary chain case assembly, including
the inner housing, as described in Chapter Five.

23. Removetheadlternator rotor and stator asdescribed in
Chapter Eight.
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24. Remove theignition coil assembly (A, Figure 11) as
described in Chapter Eight.

25. Remove the voltage regulator from the frame as de-
scribed in Chapter Eight.

26. Disconnect the hose from the breather cover and
move the hose behind the transmission flange.

27. Remove the bolts and washers securing the seat post
and remove the seat post.

28. Remove the clutch cable from the lower portion of
the crankcase as described under Clutch Cable Replace-
ment in Chapter Five.

29. Wrap the frame front down tubes and lower tubes in
protectivetapeto prevent surface damageinthefollowing
steps.

30. Remove the transmission case from the engine and
frame as described in Chapter Six.

31. Onall modelsexcept the FLSTS, remove the horn as-
sembly (B, Figure 11) as described in Chapter Eight.

NOTE
Note the location of the ground strap (Fig-
ure 12) under the bolt on the rear cylinder
head.

32. Remove the bolts and washers (A, Figure 13) secur-
ing the engine upper mounting bracket to the cylinder
heads. Do not forget the ground strap.

33. Remove the bolt, washer and lockwasher (B, Figure
13) securing the engine upper mounting bracket to the
frame.

34. Support the engine with a floor jack. Apply enough
jack pressure on the crankcase to support it prior to re-
moving the engine mounting bolts.

35. Ontheleft side, remove the front upper (B, Figure 7)
and front lower nuts (B, Figure 6) and washers from the
engine mounting through bolts.

36. Ontheright side, slowly withdraw the upper bolt (B,
Figure 9) and spacer (C). Then remove the lower bolts
from the crankcase and frame. Do not |ose the outer spac-
ersonthebolts. The shorter top bolt has an outer spacer on
the right side only. The longer lower bolt has an outer
spacer on both sides.

37. After the bolts have been removed, remove the inner
spacers from both sides of the crankcase.

38. Cover both rocker covers with foam padding to pro-
tect the finish.

39. Check the engine to make sure all electrical wiring,
hoses and other related components have been discon-
nected from the engine. Make sure nothing will interfere
with the removal of the engine from the right side of the
frame.

CHAPTER FOUR
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WARNING
Due to the weight of the engine assembly, a
minimum of two people are required to
safely remove the engine from the frame.

40. Remove the engine from the right side of the frame.

41. If available, mount the engine in the twin cam 88B
engine base stand (JMS part N0.1138) and engine stand
(JIMS part N0.1142) or an equivalent (Figure 14).

42. Clean the front engine mount bolts and washers in
solvent and dry thoroughly.

43. Replace leaking or damaged oil hoses and fuel lines.

Installation

WARNING
Due to the weight of the engine assembly, a
minimum of two people are required to
safely install the engine into the frame.

1. Makesureall electrical wiring, hoses and other related
components are out of the way and will not interfere with
engine installation.

2. Correctly position afloor jack and piece of wood under
theframeto support theenginewhenitisinstalled into the
frame.
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13

14

3. Install the engine from the right side of the frame and
placeit on the piece of wood and floor jack. Apply enough
jack pressure on the crankcaseto support it prior toinstall-
ing the engine mounting bolts.

4. Correctly position the engine and align the mounting
bolt holes with the frame bolt holes.

5. If removed, install the four inner spacers into the
crankcase bolt receptacles. Push them until they bottom.

6. Install the upper (short) bolt as follows:

a. Install awasher onto the upper bolt and insert it into
the frame.
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b. Instal the inner spacer onto the upper bolt, then
push the upper bolt through the crankcase and inner
spacer.

. Push the bolt through the frame.

d. Ontheleft side, install awasher and nut onto the up-
per bolt. Tighten the nut finger-tight at thistime.

7. Install the lower (long) bolt as follows:

a. Ingtall awasher onto thelower bolt and insert it into
the frame.

b. Instal the inner spacer onto the lower bolt, then
push the lower bolt through the crankcase, the inner
spacer and the outer spacer.

¢. Push the bolt through the frame.

d. On the left side, install a washer and nut onto the
lower bolt. Tighten the nut finger-tight at this time.

8. Install the engine upper mounting bracket onto the cyl-
inder heads and frame. Install the bolts, lockwashers and
washersand tighten finger-tight at thistime. Do not forget
to correctly position the ground strap (Figure 12) under
the bolt on the rear cylinder head.

9. On al models except the FLSTS, install the horn as-
sembly (B, Figure 11) as described in Chapter Eight.

10. Install the transmission case into the frame and en-
gine as described in Chapter Six.

11. Tighten the engine front mounting bolts to 70-80
ft.-Ib. (95-108 Nem).

12. Remove the floor jack.

13. Remove the protective tape from the frame front
down tubes.

14. Remove the foam padding from the rocker covers.
15. Install the clutch cable onto the lower portion of the
crankcase as described under Clutch Cable Replacement
in Chapter Five.

16. Tighten the engine upper mounting bracket onto the
cylinder heads and frame to the specification in Table 4.
17. Install the seat post and mounting bolts and tighten
securely.

18. Connect the hose onto the transmission breather
cover.

19. Install the voltage regulator as described in Chapter
Eight.

20. Install the aternator stator and rotor assembly as de-
scribed in Chapter Eight.

21. Install the primary chain case assembly, including the
inner housing, as described in Chapter Five.

22. Ingtall the ignition coil assembly (A, Figure 11) as
described in Chapter Eight.

23. Connect the following electrical connectors:

a. Crankshaft position sensor (Figure 7).

b. Alternator stator and voltage regulator (Figure 8).

c¢. Qil pressure switch (A, Figure 9).

d. Engine temperature sensor (Figure 10).
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13.
14.
15.
16.

17.
18.
19.

Bolt

. Rocker arm cover

Gasket

Bolt

Breather cover*
Gasket*

Valve*

. Breather baffle*
. Filter element*
. Gasket*

. Bushing

. Rocker arm

Intake—front cylinder
Exhaust—rear cylinder
Rocker arm shaft
Washer

Rocker arm support
Rocker arm
Intake—rear cylinder
Exhaust—front cylinder
O-ring seal

Rocker arm housing
Gasket

*ltems 5-10 are combined into
an integral unit on 2002-on models.

ROCKER ARM ASSEMBLY
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16 PUSHROD ASSEMBLY

1. O-ring

. Upper cover

. Spring cap
retainer

. Spring cap

. Spring

. Washer

. Lower cover

. Allen bolt

. Lifter cover

10. Anti-rotation pin

11. Gasket

12. Hydraulic lifter

13. Pushrod
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24. On 2000 models, install the camshaft position sensor
as described in Chapter Eight.

25. Install the drive belt guard and tighten the bolts se-
curely.

26. Install the il tank as described in this chapter.

27. Connect the speed sensor connector (Figure 5) and
attach the electrical harness to the transmission case.
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28. Install therear fender inner panel (to cover the electri-
cal panel) as described in Chapter Eight.

29. Adjust the clutch and primary chain as described in
Chapter Three.

30. On models so equipped, install the footboards as de-
scribed in Chapter Fourteen.

31. Install the exhaust system as described in Chapter
Seven.

32. Ingtall the rear brake peda as described in Chapter
Twelve.

33A. On carburetted models, install the carburetor as de-
scribed in Chapter Seven.

33B. Onfuel injected models, install the fuel injection in-
duction module as described in Chapter Seven.

34. Ingtall the air filter backing plate and air filter as de-
scribed in Chapter Seven.

35. Install the fuel tank as described in Chapter Seven.
36. On models so equipped, install the windshield as de-
scribed in Chapter Fourteen.

37. Onmodels so equipped, install both saddlebags asde-
scribed in Chapter Fourteen.

38. Remove the stand from under the motorcycle and
place the motorcycle on the jiffy stand.

39. Connect the negative battery cable as described in
Chapter Eight.

40. Ingtall the seat.

41. Refill the engine oil as described in Chapter Three.
42. Start the engine and check for leaks.

ROCKER ARMS AND PUSHRODS

Refer to Figure 15 and Figure 16.

Therocker arm and pushrod procedures are shown with
the rear cylinder. The same procedures also apply to the
front cylinder. Any differences are noted.

The rear cylinder head is closer to the frame backbone
than the front cylinder. In some casesit may be possibleto
completely remove some of the rocker arm mounting
bolts on the front cylinder that are not possible to achieve
on the rear cylinder.

Removal

1. If the engine is mounted in the frame, perform the fol-
lowing:
a. Thoroughly clean the engine of all dirt and debris.
b. Remove the seat as described in Chapter Fourteen.
c. Remove the fuel tank as described in Chapter
Seven.
d. Removetheair filter and backing plate as described
in Chapter Seven.



102

c.

Remove the exhaust system as described in Chapter
Seven.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Using a crisscross pattern, loosen and remove the
rocker arm cover bolts.

3. Remove the rocker arm cover and gasket (Figure 17).
4. Remove both spark plugs as described in Chapter
Three to make it easier to rotate the engine by hand.

5. Remove the camshaft cover (Figure 18) as described
under Camshaft Support Plate Removal in this chapter.
6. Remove the bolt securing the crankshaft sprocket
(Figure 19). This is necessary to observe the timing mark
on the sprocket.

CAUTION
Do not rotate the engine using the camshaft
sprocket mounting bolt. Doing so may break
the bolt and damage the camshaft.

CAUTION
The piston must be at top dead center (TDC)
to avoid damage to the pushrods and rocker
arms in the following steps.

TA. With the primary chain cover in place, position the
piston for the cylinder being worked on at top dead center
(TDC) on the compression stroke as follows:

a.

Support the motorcycle on a stand with the rear
wheel off the ground. See Motorcycle Stands in
Chapter Nine.

. Shift the transmission into fifth gear.

Rotate the rear wheel in the direction of normal ro-
tation.

. Stop rotating the rear wheel when the intake and ex-

haust valves are closed.

The timing mark on the camshaft and crankshaft
sprocket must be aligned as shown in Figure 20 for
the front cylinder or Figure 21 for the rear cylinder.
Look into the spark plug hole with a flashlight and
verify that the piston is at TDC.

. Wiggle both rocker arms. There should be free play

that indicates that both valves are closed and the
piston is at top dead center (TDC) on the compres-
sion stroke. Also, the push rods should be in the un-
loaded position.

. Reinstall the bolt and washer securing the crank-

shaft sprocket (Figure 19) and tighten to 24 ft.-1b.
(33 Nem).

17

18

19

20

CHAPTER FOUR
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21

22

23

24
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7TB. With the primary chain cover removed, position the
piston for the cylinder being worked on at top dead center
(TDC) on the compression stroke as follows:

a. Shift the transmission into NEUTRAL.

b. Install the sprocket shaft nut onto the end of the left
side of the crankshaft.

c. Place a socket or wrench on the compensating
sprocket shaft nut.

d. Rotate the compensating sprocket shaft counter-
clockwise until the intake and exhaust valves are
closed.

e. The timing mark on the camshaft and crankshaft
sprocket must be aligned as shown in Figure 20 for
the front cylinder or Figure 21 for the rear cylinder.

f. Look into the spark plug hole with a flashlight and
verify that the piston is at TDC.

g. Wiggle both rocker arms. There should be free play
that indicates both valves are closed and the piston
is at top dead center (TDC) on the compression
stroke. Also, the push rods should be in the un-
loaded position.

h. Reinstall the bolt and washer securing the crank-
shaft sprocket (Figure 19) and tighten to 24 ft.-1b.
(33 Nem).

8. Using a crisscross pattern, completely loosen the four
bolts (A, Figure 22) securing the rocker arm support. The
bolts cannot be removed at this time.

9. Completely loosen the bolts securing the breather as-
sembly (B, Figure 22).

10. Remove the two right side rocker arm support bolts
(A, Figure 23) and the right side bolt (B) securing the
breather assembly.

NOTE
The left side breather assembly bolt cannot
be removed until the rocker arm housing is
removed from the cylinder head.

11. Remove the two left side rocker arm support bolts.
12. Lift up on the right side of the rocker arm housing (A,
Figure 24) sufficiently to clear the push rods (B).

13. Carefully slide the rocker arm support out through the
right side and remove it from the cylinder head.

14. Remove the left side bolt and remove the breather as-
sembly.

15. Remove the O-ring seal (Figure 25) from the rocker
arm housing.

16. Mark each pushrod with its top and bottom position.
Then mark its operating position in the cylinder head.

NOTE
When removing the pushrods in the follow-
ing steps, do not intermix the parts from
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25 27

26 28

each set. When reinstalling the original

pushrods, install them so each end faces in 29
its original operating position. The

pushrods develop a set wear pattern and in-

stalling them upside down may cause rapid

wear to the pushrod, lifter and rocker arm.

17. Remove the intake (A, Figure 26) (silver) and ex-
haust (B) (black) pushrods up through the cylinder head.
18. Remove the pushrod covers as follows:

a. Using a screwdriver, pry the spring cap retainer
(Figure 27) from between the cylinder head and
spring cap.

b. Slide the upper cover down (A, Figure 28) and re-
move the pushrod cover assembly (B) from the cyl-
inder head and the lifter cover. 30

c. Repeat substeps a and b for the opposite pushrod
cover.

NOTE
To clear the cylinder’s lower cooling fins,
loosen the lifter covers two inner Allen
bolts with a short 90° Allen wrench (Figure
29) or a ball-end straight Allen wrench.

19. Remove the lifter cover mounting bolts (Figure 30)
and remove the cover.
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32

33 ROCKER ARM HOUSING

TORQUE SEQUENCE
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34

35

20. Remove the lifter cover gasket from the crankcase.

NOTE
Do not intermix the lifters when removing
them in Step 21. Mark them so they can be
installed in their original positions.

21. Remove the anti-rotation pin (A, Figure 31), then re-
move both hydraulic lifters (B).

22. Cover the crankcase opening with duct tape (Figure
32) to prevent the entry of debris.

23. Loosen the rocker housing six bolts 1/8 turn at a time
in the pattern shown in Figure 33.

24. Tap the rocker arm housing with a rubber mallet to
free it, then lift it off the cylinder head.

25. Remove the rocker arm housing gasket.

Installation

NOTE
Figure 34 and Figure 35 are shown with the
engine removed from the frame to better il-
lustrate the steps.
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1. Position the new rocker arm housing gasket onto the
cylinder head so the breather channel (Figure 34) is cov-
ered and install the gasket (Figure 35).

2. Install the rocker arm housing onto the cylinder head.
3. Apply ThreeBond TB1342, or an equivalent,
threadlocking compound to the bolt threads. Install the
rocker housing six bolts and tighten them 1/8 turn at a
time in the pattern shown in Figure 33. Tighten them to
120-168 in.-1b. (14-19 Nem).

4. Install a new O-ring seal (Figure 25) onto the rocker
arm housing. Apply a light coat of clean engine oil to the
O-ring.

5. Remove the duct tape from the crankcase openings.
6. Install the hydraulic lifters into the correct crankcase
receptacles with both flat surfaces (Figure 36) facing to-
ward the front and rear of the engine. This is necessary for
installation of the anti-rotation pin in the next step.

CAUTION
Failure to install the anti-rotational pin will
allow the lifter to rotate off the camshaft lobe
and cause severe internal engine damage.

7. Install the anti-rotation pin (Figure 37) and make sure
it is seated correctly within the crankcase receptacle and
against the flats on both hydraulic lifters (A, Figure 31).
8. If the engine’s position has been disturbed since the
rocker arm components have been removed, rotate the en-
gine until both lifters for the cylinder head being serviced
seat onto the camshaft’s lowest position (base circle). The
lifter’s top surface will be flush with the top surface of the
crankcase surface as shown in Figure 38.

9. Install a new lifter cover gasket (Figure 39) onto the
crankcase.

NOTE
To clear the cylinder’s lower cooling fins,
tighten the lifter cover two inner Allen bolts
with a short 90 ° Allen wrench (Figure 29).

37

38

39

40
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10. Install the lifter cover and the mounting bolts (Figure
30). Tighten the bolts to 15-18 ft.-1b. (20-24 Nem).

11. Install new O-ring seals (Figure 40) onto each end of
the pushrod covers. Apply a light coat of clean engine oil
to the O-rings.

12. If the pushrod cover assembly was disassembled, re-
assemble it as described under Pushrods in this chapter.

CAUTION
The pushrod covers and the pushrods must
be installed in the correct location in the
cylinder head and pushrod cover as indi-
cated in Table 3.

13. Install the pushrod cover into the correct location in
the crankcase pushrod cover (Figure 41).

14. Slide the upper cover (Figure 42) up into the cylinder
head receptacle.

15. Compress the spring cap with a thin open end wrench
(A, Figure 43), or an equivalent, onto the spring cap, and
install the spring cap retainer (B). Make sure the spring
cap retainer is positioned correctly on both the upper
cover and the spring cap.

16. Repeat Steps 12-15 for the other pushrod cover.

17. Install the pushrods as follows:

CAUTION
Two different length pushrods are used in
the Twin Cam 88B engine. The black ex-
haust pushrods (A, Figure 44) are longer
than the silver intake pushrods (B).

a. When installing the existing pushrods, install each
pushrod in its original position and in the correct
orientation. Refer to A, Figure 45 for intake and B,
Figure 45 for exhaust.

NOTE
Because new pushrods are symmetrical, they
can be installed with either end facing up.
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b. Make sure the pushrod is centered into its respective
lifter.

NOTE
Step 184 is shown with the engine removed
to better illustrate the steps.

NOTE
The new 2002-on integral breather (4, Fig-
ure 46) can be installed on 2000-2001 mod-

els.

18A. On 2000-2001 models, if the old breather (B, Figure
46) is going to be installed, assemble it as follows:
a. Ifremoved, install the valve onto the breather baffle
and pull the tip through from the other side (Figure
47) to seat it.
b. Install a new gasket (Figure 48).
Install a new filter element.
d. Hold the filter element in place and install the
breather baffle (Figure 49).
e. Install the cover (A, Figure 50) and /left side bolt
(B).
18B. On 2002-on models, perform the following:
a. Install the filter element (Figure 51) onto the
breather.

o
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49

50

51
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b. Install the breather assembly (A, Figure 52) onto
the rocker arm support and install the left side bolt
(B).
19. From the right side, slide the rocker arm support (A,
Figure 24) onto the housing, past the pushrods (B). Do
not forget to install the breather assembly left side bolt
(Figure 53). This bolt cannot be installed after the rocker
arm support is in place on the cylinder head.

20. Lift up on the left side of the rocker arm support and
install the two right side bolts (A, Figure 23) and the right
side breather assembly bolt (B). Do not tighten at this
time.

21. Install the two left side rocker arm support bolts (Fig-
ure 54).

CAUTION

To avoid damaging a pushrod, rocker arms
or valves, tighten the rocker arm support
mounting bolts evenly and in a crisscross
pattern. When tightening the mounting
bolts, spin each pushrod by hand to ensure
the rocker arm support is being tightened
evenly. If one or both pushrods cannot be ro-
tated, loosen the mounting bolts and deter-
mine the cause.

22. Tighten the rocker arm support assembly and bolts
evenly in a crisscross pattern to 18-22 ft.-1b. (25-30 Nem).
23. Make sure the pushrod cover O-rings are correctly
seated in the cylinder head and lifter cover. Depress the
spring cap and install the spring cap retainer. Make sure
the spring cap retainer is correctly seated (Figure 55). Re-
peat for the remaining pushrod covers.

24. Install a new rocker arm cover gasket (Figure 56).

25. Install the rocker arm cover (Figure 57).

NOTE
There are two different length bolts (Figure
58) securing the rocker arm cover.
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26. Apply ThreeBond TB1342 (blue) or an equivalent
threadlocking compound to the bolt threads. Install the
rocker arm cover six bolts and tighten them 1/8 turn at a
time in the sequence shown in Figure 58. Tighten them to
15-18 ft.-Ib. (20-24 Nem).

27. Install the camshaft cover (Figure 59) as described
under Camshaft Support Plate Removal in this chapter.
28. Install both spark plugs as described in Chapter Three.

Rocker Arm Disassembly/Assembly

1. Before removing the rocker arms (Figure 60), mea-
sure the rocker arm end clearance as follows:

a. Inserta feeler gauge between the rocker arm and the
inside rocker arm cover boss as shown in Figure 61.
Refer to Table 2.

b. Record the measurement.

c. Repeat for each rocker arm.

d. Replace the rocker arm and/or the rocker arm
support if necessary.

2. Prior to disassembling the rocker arms, mark each one
with an IN (intake) or EX (exhaust) (Figure 62) to ensure
they are installed in their original positions.

3. Remove the rocker arm shafts (A, Figure 63) and re-
move the rocker arms (B).

4. Clean all parts in solvent. Blow compressed air
through all oil passages.

5. Install the rocker arm shaft (A, Figure 64) part way
into the rocker arm support (B) in its original position.

6. Install a rocker arm (C, Figure 64) into its original po-
sition and push the shaft part way through the rocker arm.
7. Align the notch in the rocker arm shaft (A, Figure 65)
with the mating bolt hole (B) in the support and install the
shaft all the way. Check for correct alignment (Figure 66).
8. Repeat Step 6 and Step 7 for the remaining rocker arm
and shaft.

Rocker Arm Component Inspection

When measuring the rocker arm components, compare
the actual measurements to the specifications in Table 2.
Replace any part that is damaged or out of specification as
described in this section.

1. Inspect the rocker arm pads and ball sockets (Figure
67) for pitting and excessive wear.

2. Examine the rocker arm shaft (Figure 68) for scoring,
ridge wear or other damage. If these conditions are pres-
ent, replace the rocker arm shaft. If the shaft does not
show any wear or damage, continue with Step 3.

3. Check the rocker arm bushing (Figure 69) for wear or
scoring.

CHAPTER FOUR
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58 ROCKER ARM COVER
TORQUE SEQUENCE
Short bolts
Long bolts
59
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ROCKER ARM ASSEMBLY

Bolt

. Rocker arm cover

Gasket
Bolt

. Breather cover*

Gasket*

. Valve*

. Breather baffle*
. Filter element*
. Gasket*

. Bushing

. Rocker arm

Intake—front cylinder
Exhast—rear cylinder
Rocker arm shaft
Washer

Rocker arm support
Rocker arm
Intake—rear cylinder
Exhaust—front cylinder
O-ring seal

Rocker arm housing
Gasket

*ltems 5-10 are combined into an
integral unit on 2002-on models.
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4. Measure the rocker arm shaft diameter (Figure 70)
where it contacts the rocker arm bushing and rocker arm
support. Measure both ends of the shaft. Record each
measurement.
5. Measure the rocker arm bushing inside diameter (Fig-
ure 71) and the rocker arm support (Figure 72) inside di-
ameter. Record each measurement.
6. Subtract the measurements taken in Step 4 from those
taken in Step 5 to obtain the following rocker arm shaft
clearances:

a. Shaft-to-rocker arm support.

b. Shaft-to-rocker arm bushing.
7. Replace the rocker arm bushings or the rocker arm
support if the clearance exceeds the specifications. Rocker
arm bushing replacement is described in this chapter.
8. Inspect the rocker arm shaft contact surfaces in the
rocker arm support for wear or elongation.
9. Inspect the gasket surface of the rocker arm cover for
damage or warp.
10. Inspect the rocker arm support (Figure 73) for dam-
age or warp.
11. Inspect both gasket surfaces of the rocker arm hous-
ing for damage or warp.
12. Inspect the lifter cover (Figure 74) for cracks or dam-
age.

65

66

67

68

CHAPTER FOUR



ENGINE

69

70

71

72

113

73

74

Rocker Arm Bushing Replacement

Each rocker arm is equipped with two bushings (Figure
69). Replacement bushings must be reamed after installa-
tion. Use the rocker arm bushing line reamer (JIMS part No.
94804-57). If the correct size reamer is unavailable, have the
bushings replaced by a Harley-Davidson dealership.

NOTE
Since the new bushings must be reamed, re-
move one bushing at a time. The opposite
bushing is then used as a guide to ream the
first bushing.

1. Press one bushing (Figure 69) out of the rocker arm.
Do not remove the second bushing. If the bushing is diffi-
cult to remove, perform the following:
a. Thread a 9/16 x 18 tap into the bushing.
b. Support the rocker arm in a press so the tap is at the
bottom.
c. Insert a mandrel through the top of the rocker arm
and seat it on top of the tap.
d. Press on the mandrel to force the bushing and tap
out of the rocker arm.
e. Remove the tap from the bushing and discard the
bushing.
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2. Position the new bushing with the split portion facing
toward the top of the rocker arm.
3. Press the new bushing into the rocker arm until the bush-
ing’s outer surface is flush with the end of rocker arm bore.
4. Ream the new bushing with the bushing line reamer as
follows:

a. Mount the rocker arm in a vise with soft jaws so the

new bushing is at the bottom.

CAUTION
Only turn the reamer clockwise. Do not ro-
tate the reamer counterclockwise or the
reamer and bushing will be damaged.

b. Mount a tap handle on top of the reamer and insert
the reamer into the bushing. Turn the reamer clock-
wise until it passes through the new bushing and re-
move it from the bottom side.

5. Remove the rocker arm from the vise and repeat Steps
1-3 to replace the opposite bushing. The first bushing now
serves as a guide to ream the second bushing.

6. After installing and reaming both bushings, clean the
rocker arm assembly in solvent. Then clean it with hot,
soapy water and rinse it with clear, cold water. Dry it with
compressed air.

7. Measure the inside diameter of each bushing. When
properly reamed, the bushings must provide the shaft
clearance listed in Table 2.

Pushrod Inspection

1. Clean the pushrods in solvent and dry them with com-
pressed air.

2. Check the pushrods for bending, cracks and worn or
damaged ball heads (Figure 75).

3. Replace any damaged pushrods.

CYLINDER HEAD

The cylinder head procedures are shown on the rear cyl-
inder (Figure 76). The same procedures also relate to the
front cylinder. Any differences are noted.

NOTE
The following procedures are shown with the
engine removed to better illustrate the steps.

Removal

1. Remove the rocker arm assemblies and pushrods as
described in this chapter.
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. Valve keepers

. Upper retainer

. Inner valve spring
. Outer valve spring
. Oil seal

. Lower retainer

. Valve guide

. Bolt—short

. Bolt—long

. Cylinder head

. Valve seat

. Valve

. Gasket
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2. Using a crisscross pattern, loosen the four cylinder
head bolts (Figure 77) 1/8turn at atime. Removethefour
bolts and note the position of the short and long bolts.

3. Tap the cylinder head with a rubber mallet to free it,
then lift it off the cylinder.

4. Remove the cylinder head gasket.

5. Remove the two O-rings and the cylinder head dowel
pins (Figure 78).

6. Repest these stepsto removetheopposite cylinder head.

Inspection

1. Thoroughly clean the outside of the cylinder head. Use
atiff brush, soap and water to remove all debrisfrom the
cooling fins (Figure 79). If necessary, use a piece of wood
and scrape away any lodged dirt. Clogged cooling finscan
cause overheating and lead to engine damage.

2. Without removing the valves, use a wire brush to re-
move all carbon deposits from the combustion chamber.
Use afine wire brush dipped in solvent or make a scraper
from hardwood. Be careful not to damagethe head, valves
or spark plug threads.

CAUTION
Cleaning the combustion chamber with the
valves removed can damage the valve seat
surfaces. A damaged or even slightly
scratched valve seat will cause poor valve
seating.

3. Examine the spark plug threads in the cylinder head for
damage. If thereis minor damage or if the threads are dirty
or clogged with carbon, use aspark plug thread tap (Figure
80) to clean the threads following the manufacturer’s in-
structions. If there is severe thread damage, restore the
threads by installing a stedl thread insert. Purchase thread
insert kits at an automotive supply store or have thekitsin-
stalled by a Harley-Davidson dedlership or machine shop.

NOTE
When using a tap to clean spark plug
threads, coat the tap with an aluminum
tap-cutting fluid or kerosene.

NOTE
Aluminum spark plug threads are commonly
damaged due to galling, cross-threading
and over-tightening. To prevent galling, ap-
ply an antiseize compound on the plug
threads before installation and do not
overtighten.

4. After all carbon is removed from the combustion
chambers and valve ports, and if the spark plug thread
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hole has been repaired, clean the entire head in solvent.
Dry it with compressed air.

5. Examine the crown on the piston (Figure 81). The
crown should show no signs of wear or damage. If the
crown appears pecked or spongy-looking, also check the
spark plug, valvesand combustion chamber for aluminum
deposits. If these deposits are found, the cylinder has
overheated. Check for alean fuel mixture or other condi-
tionsthat could cause preignition.

6. Check for cracks in the combustion chamber, the in-
take port (Figure 82) and the exhaust port (Figure 83).
Replace a cracked head if welding can not repair it.

7. Inspect the exhaust pipe mounting bolts (Figure 84) for
damage. Repair thethreadswith atapif they are damaged.

CAUTION

If the cylinder head is bead-blasted, clean
the head thoroughly with solvent, then with
hot soapy water. Residual grit seats in small
crevices and other areas, and can be hard to
get out. Also run a tap through each exposed
thread to remove grit from the threads. Resi-
due grit left in the engine will cause prema-
ture wear.

8. Thoroughly clean the cylinder head.

9. Measure for warp by placing a straightedge across the
gasket surface at several points and attempting to insert a
feeler gauge between the straightedge and cylinder head
at each location (Figure 85). Maximum allowablewarpis
in Table 2. Distortion or nicksinthe cylinder head surface
could cause an air leak and overheating. If warp exceeds
the limit, resurface or replace the cylinder head. Consult a
Harley-Davidson dealership or machine shop experi-
enced in this type of work.

10. Check the rocker arm housing mating surfaces for
warp (Figure 86) using the procedurein Step 9.

11. Make sure the breather channel is clear at each end
(Figure 87).
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12. Check thevalvesand valve guides as described under
Valves and Valve Components in this chapter.

Installation

1. If removed, install the piston and cylinder as described
in this chapter.

2. Lubricatethe cylinder studs and cylinder head bolts as
follows:

a. Clean the cylinder head bolts in solvent and dry
with compressed air.

b. Apply clean engine ail to the cylinder head bolt
threads and to the flat shoulder surface on each bolt
(Figure 88). Wipe excess il from the bolts, leave
only an ail film on these surfaces.

3. Install the two dowel pins (Figure 78) into the top of
the cylinder.

4. Install anew O-ring over each dowel pin. Apply alight
coat of clean engine ail to the O-rings.

CAUTION
Because the O-rings center the head gasket
on the cylinder, install them before install-
ing the head gasket.

5. Install anew cylinder head gasket (Figure 89) onto the
cylinder.

CAUTION
Do not use sealer on the cylinder head gas-
ket. For an aftermarket head gasket, follow
the manufacturer’s instructions for gasket
installation.

NOTE
The cylinder heads are not identical. Refer
to the FRONT or REAR mark (Figure 90)
cast into top surface of the cylinder head.
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6. Install the cylinder head (Figure 91) onto the cylinder
and the dowel pins. Position the head carefully to avoid
moving the head gasket out of alignment.

7. Install and finger-tighten the cylinder head bolts. Make
sure the short bolts are on the spark plug side.

CAUTION
Failure to follow the torque pattern and se-
quence in Step 8 may cause cylinder head
distortion and gasket leakage.

8. Refer to Figure 92 for the front and rear cylinder head
bolt tightening sequence. Torque the cylinder head bolts
asfollows:

a. Startingwith bolt No. 1, tighten each bolt in order to
84-97 in.-1b. (9-11 N+m).

b. Starting with bolt No. 1, tighten each bolt in order to
177-203 in.-1b. (20-23 Nem).

c. Make avertical mark with a permanent marker on
each bolt head (A, Figure 93). Make another mark
on the cylinder head (B, Figure 93) at a 90° angle,
or 1/4 turn from the mark on the bolt head.

d. Usethe marksasaguide and tighten each bolt head
90°, or /4 turn, clockwise until the marks are
aligned (Figure 94).

9. Install the rocker arm assemblies and pushrods as de-
scribed in this chapter.

VALVES AND VALVE COMPONENTS

Complete valve service requires a number of special
tools, including a valve spring compressor to remove and
install the valves. Thefollowing procedures describe how
to check for valve component wear and determine what
type of serviceisrequired.

Valve Removal

1. Removethecylinder head asdescribed in thischapter.
2. Install the valve spring compressor (Figure 95)
squarely over the valve spring upper retainer (Figure 96)
and against the valve head.

CAUTION
To avoid loss of spring tension, compress
the spring only enough to remove the valve
keepers.

3. Tighten the valve spring compressor until the valve
keepers separate from the valve stem. Lift the valve keep-
ersout through the val ve spring compressor with amagnet
or needlenose pliers.
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4. Gradually loosen the valve spring compressor and re-
move it from the cylinder head.
5. Remove the spring retainer and the valve springs.

CAUTION
Remove any burrs from the valve stem
groove before removing the valve (Figure
97), otherwise the valve guide will be dam-
aged as the valve stem passes through it.

6. Remove the valve from the cylinder while rotating it
dlightly.

7. Remove the valve spring lower retainer.

8. Removethe valve guide oil seal.

CAUTION

Keep the components of each valve assem-
bly together by placing each set in a divided
carton, or into separate small boxes or
small reclosable plastic bags. Identify the
components as either intake or exhaust. If
both cylinders are disassembled, also label
the components as front and rear. Do not in-
termix components from the valves or exces-
sive wear may result.

9. Repeat Steps 3-8 to remove the remaining valve.

Valve Inspection

When measuring the valves and valve components in
this section, compare the actual measurements to the new
and wear limit specifications in Table 2. Replace parts
that are out of specification or are damaged asdescribed in
this section.

1. Clean valvesin solvent. Do not gouge or damage the
valve seating surface.

2. Inspect the valve face. Minor roughness and pitting
(Figure 98) can be removed by lapping the valve as de-
scribed in this chapter. Excessive unevenness to the con-
tact surface indicates the valve is not serviceable.

3. Inspect the valve stem for wear and roughness. Then
measure the valve stem outside diameter with amicrome-
ter (Figure 99).

4. Remove al carbon and varnish from the valve guides
with a stiff spiral wire brush before measuring wear.

5. Measure the valve guide inside diameter with a small
hole gauge (Figure 100). Measure at the top, center and
bottom positions. Then measure the small hole gauge.

6. Determine the valve stem-to-valve guide clearance by
subtracting the valve stem outside diameter from the
valve guide inner diameter.

7. 1f asmall hole gaugeisnot available, insert each valve
into its guide. Attach a dial indicator to the valve stem
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next to the head (Figure 101). Hold the valve dightly off
itsseat and rock it sidewaysin both directions90° to each
other. If the valve rocks more than dightly, the guide is
probably worn. Take the cylinder head to a
Harley-Davidson deadlership or machine shop and have
the valve guides measured.

8. Check theinner and outer valve springs as follows:

a. Inspect each of the valve springs (Figure 102) for
visual damage.

b. Useasquareto visually check the spring for distor-
tion or tilt (Figure 103).

¢. Measure the valve spring free length with avernier
caliper (Figure 104) and compare it to the specifi-
cation.

d. Repeat substeps a-c for each valve spring.

e. Replacedefective springsasaset (inner and outer).

9. Check the valve spring upper and lower retainers seats
for cracks or other damage.

10. Check the valve keepers fit on the valve stem end
(Figure 105). They should index tightly into the valve
stem groove.

11. Inspect the valve seats (Figure 106) in the cylinder
head. If they are worn or burned, they can be recondi-
tioned as described in this chapter. Seats and valves in
near-perfect condition can be reconditioned by lapping
with fine Carborundum paste.

a. Clean the valve seat and corresponding valve mat-
ing areas with contact cleaner.

b. Coat the valve seat with layout fluid.

c¢. Install the valve into its guide and tap it against its
seat. Do not rotate the valve.

d. Lift the valve out of the guide and measure the seat
width at various points around the seat with a ver-
nier caliper.

e. Comparethe seat width with the specification. If the
seat width islessthan specified or uneven, resurface
the seats as described in this chapter.
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f. Remove al layout fluid residue from the seats and
valves.

Valve Installation

1. Clean the end of the valve guide.

2. Install the spring lower retainer (Figure 107). Push
down until it is seated on the cylinder head surface (Fig-
ure 108).

3. Coat a valve stem with Torco MPZ, molybdenum
disulfide paste or equivalent. Install the valve partway
into the guide. Then slowly turn the valve as it enters the
oil seal and continue turning it until the valve isinstalled
al the way.

4. Work the valve back and forth in the valve guideto en-
sure the lubricant is distributed evenly within.

5. Withdraw the valve and apply an additional coat of the
Iubricant.

6. Reingtall thevalveinto thevalve guide but do not push
the valve past the top of the valve guide.

7. Use isopropy! alcohol and thoroughly clean all lubri-
cant from the outer surface of the valve guide.

CAUTION
Do not allow any of the retaining compound
to enter the valve guide bore.

8. Apply Loctite Retaining Compound RC/620 or an
equivalent to the oil seal seating surface and to the outer
surface of the valve guide.

9. Pushthevalveall theway into the cylinder head until it
bottoms (A, Figure 109).

CAUTION
The oil seal will be torn as it passes the
valve stem keeper groove if the plastic cap-
sule is not installed in Step 10. The capsule
is included in the top end gasket set.
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10. Hold thevalvein place and install the plastic capsule
(B, Figure 109) onto the end of the valve stem. Apply a
light coat of clean engine ail to the outer surface of the
capsule.

11. Withthevalve held in place, install the oil seal (Fig-
ure 110) onto the valve stem.

12A. If special tools are used, use the Harley-Davidson
valve seal ingtallation tool (part No. HD-34643A) and
driver handle (part No. HD-34740) (Figure 111) to push
the oil seal down until it bottoms on the cylinder head sur-
face.

12B. If specia tools are not used, use an appropriate-size
deep socket (Figure 112) to push the oil seal down until it
bottoms on the cylinder head surface.

13. Remove the plastic capsule from the valve stem.
Keep the capsule as it will be used on the remaining
valves.

14. Install the inner valve spring (Figure 113) and make
sureit is properly seated on the lower spring retainer.

15. Install the outer valve spring (Figure 114) and make
sureit is properly seated on the lower spring retainer.

16. Install the upper spring retainer (Figure 115) on top
of the valve springs.

CAUTION
To avoid loss of spring tension, only com-
press the springs enough to install the valve
keepers.

17. Compressthe valve springswith avalve spring com-
pressor (Figure 95) and install the valve keepers (Figure
116).

18. Make sure both keepers are seated around the valve
stem prior to rel easing the compressor.

19. Slowly release tension from the compressor and re-
moveit. After removing the compressor, inspect thevalve
keepers to make sure they are properly seated (Figure
117). Tap the end of the valve stem with asofi-faced ham-
mer to ensure the keepers are properly seated.
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20. Repeat Steps 1-19 for the remaining valves.
21. Instal the cylinder head as described in this chapter.

Valve Guide Replacement
Special tools

The following tools or their equivalents are required to
replace the valve guides:
1. Driver handle and remover (HD 34740).
2. Vave guideinstallation sleeve (HD-34741).
3. Valve guide reamer (HD-39932) and T-handle (HD
39847).
4. Vaveguidereamer (HD-39964) and honing lubricant.
5. Valve guide hone (HD-34723).
6. Valve guide brush (HD-34751).

Procedure

1. Place the cylinder head on a wooden surface with the
combustion chamber side facing down.

2. Shoulderless valve guides (Figure 118) are used. Be-
fore the valve guides are removed, note and record the
shape of the guidethat projectsinto the combustion cham-
ber. If the valve guide installation tool is not going to be
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used, measure the distance from the face of the guide to
the cylinder head surface with a vernier caliper (Figure
119). Record the distance for each valve guide. The new
valve guides must be installed to this exact height dimen-
sion.

3. Removethe valve guides as follows:

CAUTION
Use the correct size valve guide removal
tool to remove the valve guides or the tool
may expand the end of the guide. An ex-
panded guide will widen and damage the
guide bore in the cylinder head as it passes
through it.

NOTE
The valve guides can either be pressed out
or driven out. Pressing the guides out is rec-
ommended since it lessens the chance of cyl-
inder head damage.

a. Support the cylinder head so the combustion cham-
ber faces down.

b. Todrivetheguidesout, placethecylinder on apiece
of wood.

¢. To presstheguidesout, support the cylinder head in
the presswith a cylinder head stand (JIMS part No.
39782) so the valve guide is perpendicular to the
press table.

d. Insert the driver handle and remover into the top of
the valve guide.

e. Pressor drive the valve guide out through the com-
bustion chamber.

f. Repeat substepsa-efor theremaining valve guides.

4. Clean the valve guide boresin the cylinder head.

5. Because the valve guide bores in the cylinder head
may have enlarged during removal of the old guides, mea-
sure each valve guide bore prior to purchasing the new
guides. Then purchase the new valve guidesto match their
respective bore diameters. Determinethe bore diameter as
follows:

a. Measurethe valve guide bore diameter in the cylin-
der head with a bore gauge or snap gauge. Record
the bore diameter.

b. The new valve guide outside diameter must be
0.0020-0.0033in. (0.050-0.083 mm) larger than the
guide bore in the cylinder head. When purchasing
new valve guides, measure the new guide's outside
diameter with amicrometer. If the new guide’s out-
side diameter is not within this specification, install
oversize valve guide(s). See a Harley-Davidson
dealership for available sizes and part numbers.
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6. Apply athin coat of molylube or white grease to the
entire outer surface of the valve guide before installing it
in the cylinder head.

CAUTION
When installing oversize valve guides, make
sure to match each guide to its respective
bore in the cylinder head.

7. Install the new guide using the driver handle and valve
guide installation tools. Press or drive the guide into the
cylinder head until the valve guide installation tool bot-
toms out on the cylinder head surface. When the tool bot-
toms on the cylinder head surface, the valve guide is
installed to the correct height. If the driver handle tool is
not used, install the valve guide to the same height re-
corded prior to removal. Measure the valve guide’s in-
stalled height using a vernier caliper (Figure 119) during
installation.

NOTE
Replacement valve guides are sold with a
smaller inside diameter than the valve stem.
Ream the guide to fit the valve stem.

8. Ream the new valve guide as follows:
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a. Apply aliberal amount of reamer lubricant to the
ream bit and to the valve guide bore.
b. Start the reamer straight into the valve guide bore.

CAUTION
Only apply pressure to the end of the drive
socket. If pressure is applied to the T-han-
dle, the bore will be uneven, rough cut and
tapered.

¢. Apply thumb pressure to the end of the drive socket
portion of the T-handle while rotating the T-handle
clockwise. Only light pressure is required. Apply
additional lubricant to the reamer and into the valve
guide while rotating the reamer.

d. Continueto rotate the reamer until the entire bit has
traveled through the valve guide and the shank of
the reamer rotates fregly.

CAUTION
Never back the reamer out through the valve
guide as the guide will be damaged.

e. Remove the T-handle from the reamer. Remove the
reamer from the combustion chamber side of the
cylinder head.

f. Apply low-pressure compressed air to remove the
small shavings from the valve guide bore. Then
clean the valve guide bore with the small spiral
brush.

9. Hone the valve guide as follows:

a. Instal the valve guide hone into a high-speed elec-
tric drill.

b. Lubricatethevalve guide bore and hone stoneswith
the reamer lubricant—do not use motor oil.
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c. Carefully insert the hone stonesinto the valve guide
bore.

d. Start the drill and move the hone back and forth in
thevalveguideborefor 10 to 12 complete strokesto
obtain a60° crosshatch pattern.

10. Repeat Steps 8 and 9 for each valve guide.

11. Soak the cylinder head in a container filled with hot,
soapy water. Then clean the valve guides with a valve
guide brush or an equivalent bristle brush. Do not use a
steel brush. Do not use cleaning solvent, kerosene or gas-
oline as these chemicals will not remove al of the abra-
sive particles produced during the honing operation.
Repeat this step until al of the valve guides are thor-
oughly cleaned. Then rinse the cylinder head and valve
guidesin clear, cold water and dry them with compressed
air.

12. After cleaning and drying the valve guides, apply
clean engine ail to the guides to prevent rust.

13. Resurface the valve seats as described in Valve Seat
Reconditioning in this section.

Valve Seat Inspection

1. Remove all carbon residue from each valve seat. Then
clean the cylinder head as described under Valve Inspec-
tion in this section.

NOTE
Machinist s dye is the most accurate method
of checking the valve seat width and posi-
tion.

2. Check the valve seats in their original locations with
machinist’s dye as follows:

a. Thoroughly clean the valveface and valve seat with
contact cleaner.

b. Spread a thin layer of Prussian blue or machinist’s
dye evenly on the valve face.

c. Insert thevalveintoits guide.

d. Support the valve by hand and tap the valve up and
down in the cylinder head (Figure 120). Do not ro-
tate the valve or the reading will be false.

e. Remove the valve and examine the impression left
by the machinist’s dye. The impressions on the
valve and the seat should be even around their cir-
cumferences and the width (Figure 121) should be
within the specificationsin Table 2. If the width is
beyond the specification or if the impression is un-
even, recondition the valve seats.

3. Closely examine the valve seat in the cylinder head
(Figure 106). It should be smooth and even with a pol-
ished seating surface.



126

CHAPTER FOUR

4. If thevalve seat isin good condition, install the valve
as described in this chapter.

5. If the valve seat is not correct, recondition the valve
seat as described in this chapter.

Valve Seat Reconditioning

Valve seat reconditioning requires considerable exper-
tiseand special tools. In most cases, it ismore economical
and practical to have these procedures performed by an
experienced machinist.

Thefollowing procedureis provided for those equipped
to perform the task. A valve seat cutter set (HD-35758A)
or equivalent is required. Follow the manufacturer’s in-
structions.

Refer to Figure 122 for valve seat angles. While the
valve seat angles for both the intake and exhaust valves
are the same, different cutter sizesare required. Also note
that a45° seat angleis specified to grind the seats, whilea
46° seat angleis specified to cut the seats.

1. Clean the valve guides as described under Valve In-
spection in this section.

2. Carefully rotate and insert the solid pilot into the valve
guide. Make sure the pilot is correctly seated.

CAUTION
Valve seat accuracy depends on a correctly
sized and installed pilot.

3. Using the 45° grinding stone or 46° cutter, descale and
clean the valve seat with one or two turns.

CAUTION
Measure the valve seat width in the cylinder
head (Figure 121) after each cut to make
sure its size and area are correct.
Over-grinding will lower the valves into the
cylinder head and of the valve seat will have
to be replaced.

4. If the seat is till pitted or burned, turn the cutter until
the surface is clean. Work slowly and carefully to avoid
removing too much material from the valve seat.

5. Remove the pilot from the valve guide.

6. Apply a small amount of valve lapping compound to
the valve face and ingtall the valve. Rotate the valve
against the valve seat using avalve lapping tool. Remove
thevave.

7. Measure the valve seat width with a vernier caliper
(Figure 121 and Figure 122). Record the measurement to
use as a reference point when performing the following
steps.

vVaIve seat width

CAUTION
The 31° cutter removes material quickly.
Work carefully and check the progress often.

8. Reinsert the solid pilot into the valve guide. Make sure
the pilot is properly seated. Install the 31 ° cutter onto the
solid pilot and lightly cut the seat to remove 1/4 of the ex-
isting valve seat.
9. Install the 60° cutter onto the solid pilot and lightly cut
the seat to removethelower 1/4 of theexisting valve seat.
10. Measurethevalveseat with avernier caliper. Thenfit
the45° grinding stone or 46° cutter onto the solid pilot and
cut the valve seat to the specified seat width in Table 2.
11. When the valve seat width is correct, check valve
seating as follows:
12. Remove the solid pilot from the cylinder head.
13. Inspect the valve seat-to-valvefaceimpression asfol-
lows:
a. Clean the valve seat with contact cleaner.
b. Spread athin layer of Prussian Blue or machinist's
dye evenly on the valve face.
¢. Insert thevalveintoits guide.
d. Support the valve with two fingers and turn it with
the valve lapping tool.
e. Remove the valve and examine the impression |eft
by the Prussian blue or machinist’s dye.
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f. Measure the valve seat width (Figure 121 and Fig-
ure 122). Refer to Table 2 for the correct seat width.

g. Thevalve seat contact areamust bein the center of
the valve face area

14. If the contact areaistoo high or toowideonthevalve,
cut the seat with the 31° cutter. This will remove part of
thetop valve seat areato lower or narrow the contact area.
15. If the contact areaistoo low or too wide on the valve,
use the 60° cutter and remove part of the lower area to
raise and widen the contact area.

16. After obtaining the desired valve seat position and
angle, use the 45° grinding stone or the 46° cutter and
lightly clean off any burrs caused by the previous cuts.
17. When the contact areais correct, lap the valve as de-
scribed in this chapter.

18. Repeat Steps 1-17 for the remaining valve seats.

19. Thoroughly clean the cylinder head and al valve
components in solvent, then clean them with detergent
and hot water, and rinsein cold water. Dry them with com-
pressed air. Then apply a light coat of engine oil to all
non-aluminum surfaces to prevent rust formation.

20. After reconditioning the valve seats, check the valve
stem protrusion into the cylinder head as follows:

a. Install the valve into the cylinder head and place a
finger on the valve head to keep it seated against the
valve seat.

b. Useavernier caliper and measure the distance from
the top of the valve stem to the machined surface of
the cylinder head (Figure 121).

c. If the protrusion exceeds 2.064 in. (52.43 mm) ei-
ther the valve seat or valve stem or both are worn.
Replace the worn part(s).

CAUTION
Do not grind the end of the valve stem as the
hardness of the valve stem will be removed,
resulting in premature valve stem wear.

Valve Lapping

If valve wear or distortion is not excessive, attempt to
restore the valve seal by lapping the valve to the seat.
After lapping the valves, install the valve assemblies
and test each valve seat for agood seal by pouring solvent
into the ports (Figure 123). If the seal is good, no solvent
will leak past the seat surface. If solvent leaks past any
seat, the combustion chamber will appear wet. Disassem-
ble the leaking valve and repeat the lapping procedure or
recondition the valve as described in this chapter.
1. Smear a light coat of fine grade valve lapping com-
pound on the seating surface of the valve.
2. Insert the valve into the head.



128

CHAPTER FOUR

. Upper compression ring
. Lower compression ring
. Upper oil ring

Spacer

. Lower il ring

. Circlip

. Piston

. Connecting rod bushing
. Connecting rod

. Piston pin

. O-ring

. Locating dowel

. Cylinder

. O-ring seal

ONOUOAWN R

el
AWNRO®©
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3. Wet the suction cup of the lapping tool and stick it onto
the head of thevalve. Lap the valveto the seat by spinning
the tool between both hands while lifting and moving the
valve around the seat 1/4 turn at atime.

4. Wipe off the valve and seat frequently to check the
progress. Lap only enough to achieve a precise seating
ring around the valve head.

5. Closely examine the valve seat in the cylinder head.
The seat must be smooth and even with apolished seating
ring.

6. Thoroughly clean the valves and cylinder head in sol-
vent to remove al grinding compound residue. Com-
pound left on the valves or the cylinder head will cause
rapid engine wear.

7. After installing the valves into the cylinder head, test
each valvefor proper seating. Pour solvent into the intake
and exhaust ports. Solvent should not leak past the valve
seats. If the solvent leaks, the combustion chamber will
appear wet. If solvent leaks past any of the seats, disas-
semble that valve assembly and repeat the lapping proce-
dure until there is no leakage.

Valve Seat Replacement

Valve seat replacement requires considerable experi-
ence and equipment. Refer this work to a
Harley-Davidson dealership or machine shop.

CYLINDER

Refer to Figure 124.

Removal

1. Removethecylinder head asdescribed in thischapter.
2. Remove dl dirt and debris from the cylinder base.

3. Removethe two dowel pinsand O-rings (Figure 125)
from the top of the cylinder if they are till in place.

4. Turn the crankshaft until the piston is at bottom dead
center (BDC).

NOTE
The front and rear cylinders are identical
(same part number). Mark each cylinder so
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they will be reinstalled in their original po-
sitions.

5. Pull the cylinder straight up and off the piston and cyl-
inder studs. If necessary, tap around the perimeter of the
cylinder with arubber or plastic mallet.

6. Place clean shop rags (A, Figure 126) into the crank-
case opening to prevent objects from falling undetected
into the crankcase.

7. Remove the O-ring seal (B, Figure 126) from the lo-
cating dowel. Leave the locating dowels in place unless
they are loose.

8. Remove the O-ring (Figure 127) from the base of the
cylinder.

9. Install avinyl or rubber hose over each stud (Figure
128). Thiswill protect both the piston and the studs from
damage.

CAUTION
After removing the cylinder, be careful when
working around the cylinder studs to avoid
bending or damaging them. The slightest
bend could cause the stud to fail.

10. Repeat these steps to remove the other cylinder.
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Inspection

To obtain an accurate cylinder bore measurement, the
cylinder must be torqued between torque plates (JMS
part No. 1287). Measurements made without the torque
plates will be inaccurate and may vary by as much as
0.001 in. (0.025 mm). Refer this procedure to a shop
equipped and experienced with this procedure if the tools
are not available. The cylinder bore must be thoroughly
clean and at room temperature to obtain accurate mea-
surements. Do not measure the cylinder immediately after
it has been honed as it will still be warm. Measurements
can vary by as much as0.002 in. (0.051 mm) if the cylin-
der block is not at room temperature.

1. Thoroughly clean the outside of the cylinder. Use a
stiff brush, soap and water to clean al debris from the
cooling fins (Figure 129). If necessary, use a piece of
wood to scrape away lodged dirt. Clogged cooling fins
can cause overheating and lead to possible engine dam-
age.

2. Carefully remove all gasket residue from the top and
bottom cylinder block gasket surfaces.

3. Thoroughly clean the cylinder with solvent and dry it
with compressed air. Lightly oil the cylinder block boreto
prevent rust.
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4. Check the top and bottom cylinder gasket surfaces
with a straightedge and feeler gauge (Figure 130). Re-
place the cylinder if warp exceeds the limit in Table 2.

5. Check the cylinder bore (Figure 131) for scuff marks,
scratches or other damage.

6. Install the torque plate onto the cylinder (Figure 132)
following the manufacturer’s instructions.

7. Measure the cylinder bore with a bore gauge or inside
micrometer at the positionsindicated in Figure 133. Per-
form thefirst measurement 0.500 in. (12.7 mm) below the
top of the cylinder (Figure 134). Do not measure areas
where the rings do not travel.

8. Measurein two axes aligned with the piston pin and at
90 ° to the pin. If the taper or out-of-round measurements
exceed the servicelimitsin Table 2, bore both cylindersto
the next oversize and install oversize pistons and rings.
Confirm the accuracy of all measurements and consult
with a parts supplier on the availability of replacement
parts before having the cylinder serviced.

9. Remove the torque plates.

10. If the cylinders were serviced, wash each cylinder in
hot, soapy water to remove the fine grit material left from
the boring or honing process. Run a clean white cloth
through the cylinder bore. If the cloth shows traces of grit
or ail, the bore is not clean. Wash the cylinder until the
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cloth passesthrough cleanly. Whentheboreisclean, dry it
with compressed air, then lubricateit with clean engine oil
to prevent the bore from rusting.

CAUTION
Only hot, soapy water will completely clean
the cylinder bore. Solvent and kerosene can-
not wash fine grit out of the cylinder crev-
ices. Abrasive grit left in the cylinder will
cause premature engine wear.

Studs and bolts

The cylinder studs and cylinder head bolts must be in
good condition and properly cleaned before the cylinder
and cylinder heads are installed. Damaged or dirty studs
may cause cylinder head distortion and gasket leaks.

CAUTION
The cylinder studs, cylinder head bolts and
washers consist of hardened material. Do not
substitute them with parts made of a lower
grade material. If replacement is required,
purchase the parts from the manufacturer.
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1. Inspect the cylinder head bolts. Replace any that are
damaged.

2. Examine the cylinder studs for bending, looseness or
damage. Replace studs as described under Cylinder Stud
Replacement inthischapter. If the studsarein good condi-
tion, perform Step 3.

3. Cover both crankcase openings with shop rags to pre-
vent debris from falling into the engine.

4. Removeall carbon residue from the cylinder studs and
cylinder head bolts as follows:

e.
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Bolt

Torque plate

Cylinder

Torque plate

Nut

Apply solvent to the cylinder stud and mating cylin-
der head bolt threads, and thread the bolt onto the
stud.

. Turn the cylinder head bolt back and forth to loosen

and remove the carbon residue from the threads.
Removethe bolt from the stud. Wipe off the residue
with a shop rag moistened in cleaning solvent.
Repeat substeps a and b until both thread sets are
free of carbon residue.

. Spray the cylinder stud and cylinder head bolt with

an aerosol parts cleaner and allow them to dry.
Set the clean bolt aside and install it on the same
stud when installing the cylinder head.

5. Repeat Step 4 for each cylinder stud and cylinder head
bolt set.

Installation

NOTE
If a cylinder has been bored oversize, the in-
ner lead-in angle at the base of the bore skirt
(Figure 135) has been eliminated. This
lead-in angle is necessary for the piston
rings to safely enter the cylinder bore. If
necessary, use a chamfering cone (JIMS
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part No. 2078) or a hand grinder with a fine
stone to make a new lead-in angle. The fin-
ished surface must be smooth so it will not
catch and damage the piston rings during
installation.

1. If removed, install the pistonsand ringsasdescribed in
this chapter.

2. Remove gasket residue and clean the cylinder as de-
scribed under Inspection in this chapter.

3. Remove the vinyl or rubber hose from each stud (A,
Figure 136).

4. Ingtall anew O-ring onto the base of the cylinder. Ap-
ply alight coat of clean engine oil to the O-ring.

5. If removed, install the locating dowels (Figure 137)
onto the crankcase.

6. Install anew O-ring sedl (B, Figure 126) onto the lo-
cating dowel. Apply alight coat of clean engine cil to the
O-ring.

7. Turnthe crankshaft until the pistonisat top dead center
(TDC).

8. Lubricatethecylinder bore, piston and piston ringslib-
erally with clean engine oil.

9. Positionthetop compressionring gap soitisfacingthe
intake port. Then stagger the remaining piston ring end
gaps as shown in Figure 138.
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10. Compressthe piston ringswith aring compressor (B,
Figure 136).

NOTE
Install the cylinder in its original position as
noted during removal.

11. Carefully aign the cylinder (front facing forward)
with the cylinder studsand dlideit down until itisover the
top of the piston. Continue sliding the cylinder down past
the rings. Remove the ring compressor once the piston



ENGINE

139

141

Nut
Piston pin

rings enter the cylinder bore. Remove the shop rag from
the crankcase opening.

12. Continue to slide the cylinder down until it bottoms
out on the crankcase.

13. Repesat Steps 1-12 to install the other cylinder.
14. Install the cylinder heads as described in this chapter.

PISTONS AND PISTON RINGS
Piston and Piston Rings Removal

Refer to Figure 124.
1. Remove the cylinder as described in this chapter.
2. Cover the crankcase with clean shop rags.

3. Lightly mark the pistons with F (front) or R (rear) (A,
Figure 139).

WARNING
The piston pin retaining rings may spring out
of the piston during removal. Wear safety
glasses when removing them in Step 4.

Piston pin
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Pad

Nut

Threaded rod
Washer

Pipe

4. Using an awl, pry the piston pin circlips (Figure 140)
out of the piston. Place athumb over the hole to help keep
the circlips from flying out during removal.

NOTE
Mark the piston pins so they can be rein-
stalled into their original pistons.

5. Support the piston and push out the piston pin (B, Fig-
ure 139). If the piston pinisdifficult to remove, useapis-
ton pin removal tool (Figure 141).

6. Remove the piston from the connecting rod.

7. Remove the piston rings by using aring expander tool
(Figure 142) or spreading them by hand (Figure 143).
8. Inspect the pistons, piston pinsand pistonsrings as de-
scribed in this chapter.

Piston Inspection

1. If necessary, remove the piston rings as described in
this chapter.

2. Carefully clean the carbon from the piston crown (Fig-
ure 144) with a soft scraper. Large carbon accumulations
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reduce piston cooling and cause detonation and piston
damage. Make surethe piston remains properly identified.

CAUTION

Be very careful not to gouge or otherwise
damage the piston when removing carbon.
Never use a wire brush to clean the piston
ring grooves. Do not attempt to remove car-
bon from the sides of the piston above the
top ring or from the cylinder bore near the
top. Removal of carbon from these two ar-
eas may cause increased oil consumption.

CAUTION
The pistons have a special coating on the
skirt (Figure 145). Do not scrape or use any
type of abrasive on this surface as it will be
damaged.

3. After cleaning the piston, examine the crown. The
crown should show no signs of wear or damage. If the
crown appears pecked or spongy-looking, check the spark
plug, valves and combustion chamber for aluminum de-
posits. If aluminum depositsare found, the engineisover-
heating.

4. Examine each ring groove for burrs, dented edges or
other damage. Pay particular attention to the top compres-
sion ring groove as it usually wears more than the others.
The ail rings and grooves generally wear less than com-
pression rings and their grooves. If the of ail ring grooveis
worn or if the oil ring assembly istight and difficult to re-
move, the piston skirt may have collapsed due to excessive
heat and is permanently deformed. Replace the piston.

5. Check the qil control holes (Figure 146) in the piston
for carbon or oil sludge buildup. Clean the holeswith wire
and blow them out with compressed air.

6. Check the piston skirt (Figure 145) for cracks or other
damage. If apiston shows signs of partial seizure such as
aluminum build-up on the piston skirt, replace the piston
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to reducethe possibility of engine noise and further piston
Seizure.

NOTE
If the piston skirt is worn or scuffed un-
evenly from side-to-side, the connecting rod
may be bent or twisted.

7. Check the retaining ring groove (Figure 147) on each
side for wear, cracks or other damage. If the grooves are
guestionable, check the circlip fit by installing a new
circlip into each groove, then attempt to move the circlip
from side-to-side. If the circlip has any side play, the
groove is worn and the piston must be replaced.

8. Measure piston-to-cylinder clearance as described un-
der Piston Clearance in this chapter.

9. If the piston needs to be replaced, select a new piston
asdescribed under Piston Clearance inthischapter. If the
piston, rings and cylinder are not damaged and are
dimensionally correct, they can be reused.

Piston Pin Inspection and Clearance

1. Clean the piston pin in solvent and dry it thoroughly.
2. Inspect the piston pin for chromeflaking or cracks. Re-
placeif necessary.
3. Oil the piston pin and install it in the connecting rod
(Figure 148). Slowly rotate the piston pin and check for
radial play.
4. Oil the piston pin and install it in the piston (Figure
149). Check the piston pin for excessive play.
5. Tomeasure piston pin-to-piston clearance, performthe
following:
a. Measure the piston pin outer diameter with a mi-
crometer (Figure 150).
b. Measure the inside diameter of the piston pin bore
(Figure 151) with atel escoping gauge. Measurethe
telescoping gauge with a micrometer.
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C. Subtract the piston pin outer diameter from the pis-
ton pin bore to obtain the clearance dimension.
Check it against the specification in Table 2.

d. If itisout of specification, replace the piston and/or
the piston pin.

6. Replace the piston pin and/or piston or connecting rod
if necessary.

Piston Clearance

1. Make sure the piston skirt (Figure 145) and cylinder
bore (Figure 131) are clean and dry.
2. Measure the cylinder bore with a bore gauge (Figure
134) asdescribed under Cylinder Inspection inthischapter.
3. Measurethe piston diameter with a micrometer asfol-
lows:
a. Hold the micrometer at the bottom of the piston
skirt at aright angle to the piston pin bore (Figure
152). Adjust the micrometer so the spindle and an-
vil just touch the skirt.
b. Start below the bottom ring and slowly move the
micrometer toward the bottom of the skirt.
c. Themicrometer will beloose, thentight at about 0.5
in. (12.7 mm) from the bottom, then loose again.
d. Measure the piston skirt at the tightest point.
4, Subtract the piston diameter from the largest bore di-
ameter; the difference is piston-to-cylinder clearance. If
the clearance exceedsthe specificationin Table 2, the pis-
tons should be replaced and the cylinders bored oversize
and then honed. Purchase the new pistons first. Measure
their diameter and add the specified clearance to deter-
mine the proper cylinder bore diameter.

Piston Pin Bushing in Connecting Rod
Inspection and Replacement

The piston pin bushings are reamed to provide correct
piston pin-to-bushing clearance. This clearanceis critica
in preventing pin knock and top end damage.

1. Inspect the piston pin bushings (Figure 153) for exces-
sive wear or damage such as pit marks, scoring or wear
grooves. Then make sure the bushing is not loose. The
bushing must be atight fit in the connecting rods.

2. Measurethe piston pin diameter (Figure 150) whereit
contacts the bushing.

3. Measure the piston pin bushing diameter using a snap
gauge (Figure 154).

4. Subtract the piston pin outer diameter from the bush-
ing inner diameter to determine piston pin-to-connecting
rod clearance. Replace the pin and bushing if the clear-
ance exceeds the service limit in Table 2.
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Piston Pin Bushing Replacement
Special tools

The following special tools are required to replace and
ream the piston pin bushings. The clamp tool is only re-
quired if the bushing is being replaced with the crankcase
assembled. If these tools are not available, have a shop
with the proper equipment perform the procedure.

1. Connecting rod clamp tool (JMS part No. 1284) or
(HD-95952-33B).
2. Connecting rod bushing tool (JIMS part No. 1051).
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3. Bushing reamer tool (JMS part No. 1726-3).
4. Connecting rod bushing hone (part No. HD-422569).

Procedure

1. Remove two of the plastic hoses protecting the cylin-
der studs.
2. Install the connecting rod clamping tool as follows:

a. Install the clamp portion of the connecting rod
clamping tool over the connecting rod so the slots
engage the cylinder head studs. Do not scratch or
bend the studs.

b. Position thethreaded cylinderswith the knurled end
facing up and install the cylinders onto the studs.
Tighten the clamp securely.

c. Alternately tighten the thumbscrews on the side of
the connecting rod. Do not turn only one thumb-
screw, asthiswill move the connecting rod off cen-
ter and tightening the other thumbscrew will cause
the connecting rod to flex or bend.

3. Cover the crankcase opening to keep bushing particles
from falling into the engine.

NOTE
When installing the new bushing, align the
oil slot in the bushing with the oil hole in the
connecting rod.

4. Replace the bushing using the connecting rod bushing
tool (Figure 155) following the tool manufacturer’s in-
structions. The new bushing must be flush with both sides
of the connecting rod.

5. Ream the piston pin with the bushing reamer tool (Fig-
ure 156) following the manufacturer’sinstructions.

6. Hone the new bushing to obtain the piston pin clear-
ancein Table 2. Use honing oil, not engine oil, when hon-
ing the bushing to size.

7. Install the piston pin through the bushing. The pin
should move through the bushing smoothly. Confirm pin
clearance using a micrometer and bore gauge.

8. Carefully removeall metal debrisfromthe crankcase.

Piston Ring Inspection

1. Clean the piston ring grooves as described under Pis-
ton Inspection.

2. Inspect the ring grooves for burrs, nicks, or broken or
cracked lands. Replace the piston if necessary.

3. Insert one piston ring into the top of its cylinder and
push it down approximately 1/2 in. (12.7 mm) using the
piston to square it in the bore. Measure the ring end gap
with afeeler gauge (Figure 157) and compare it with the
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specification in Table 2. Replace the piston rings as a set
if any one ring end gap measurement is excessive. Repeat
Step 3 for each ring.

4. Roll each compression ring around its piston groove as
shown in Figure 158. The ring should move smoothly
with no binding. If aring binds in its groove, check the
groove for damage. Replace the piston if necessary.

Piston Ring Installation

Each piston is equipped with three piston rings: two
compression rings (Figure 159) and one oil ring assembly
(Figure 160). The top compression ring is not marked.
The lower compression ring is marked with a dot.

Harley-Davidson recommends that new piston rings be
installed every timethe piston isremoved. Alwayslightly
hone the cylinder before installing new piston rings.

1. Wash the piston in hot, soapy water. Then rinseit with
cold water and dry it with compressed air. Make sure the
oil control holesin the lower ring groove are clear.

2. Ingtall the oil ring assembly as follows:

a. Theail ring consists of three rings:. a ribbed spacer
ring (A, Figure 160) and two steel rings (B).

b. Install the spacer ring into the lower ring groove.
Butt the spacer ring ends together. Do not overlap
the ring ends.

¢. Insert one end of the first steel ring into the lower
groove so it isbelow the spacer ring. Then spiral the
other end over the piston crown and into the lower
groove. To prevent the ring end from scratching the
side of the piston, place a piece of shim stock or a
thin, flat feeler gauge between the ring and piston.

d. Repeat substep cto install the other steel ring above
the spacer ring.
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NOTE
To install the compression rings, use a ring
expander as shown in Figure 142. Do not
expand the rings any more than necessary to
install them.

3. Install the lower compression ring with the dot facing
up (Figure 161).

4. Ingtall the new top compression ring with either side
facing up.

5. Check the ring side clearance with a feeler gauge as
shown in Figure 162. Check the side clearancein several
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spots around the piston. If the clearance is larger than the
service limit in Table 2, replace the piston.

6. Stagger the ring gaps around the piston as shown in
Figure 138.

Piston Installation

1. Cover the crankcase openings to avoid dropping a
circlip into the engine.
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2. Ingtall anew piston pin circlip into one groovein the pis-
ton. Make sure the circlip seats in the groove completely.

3. Coat the connecting rod bushing and piston pin with
assembly oail.

4. Slidethe piston pininto the piston until itsend isflush
with the piston pin boss (Figure 163).

NOTE
The piston markings described in Step 5 are
for Harley-Davidson pistons. For aftermar-
ket pistons, follow their manufacturer s di-
rections  for piston alignment and
installation.

5. Place the piston over the connecting rod with its arrow
mark (C, Figure 139) facing toward the front of theengine.
Install used pistons on their original connecting rods; refer
to the marks made on the pistons during removal.

6. Push the piston pin (B, Figure 139) through the con-
necting rod bushing and into the other side of the piston.
Push the piston pin in until it bottoms on the circlip.

7. Install the other new piston pin circlip (Figure 164)
into the piston groove. Make sure it seats completely in
the piston groove (Figure 165).

8. Repeat Steps 1-7 for the other piston.
9. Install the cylinders as described in this chapter.

PUSHRODS

Removal/Installation

Remove and install the pushrods as described under
Rocker Arms And Pushrods in this chapter.
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Inspection

1. Disassemble the pushrod assembly (Figure 166) as
follows:

a

b
¢
d.
e

Remove the lower cover (Figure 167).

. Remove the O-ring (Figure 168).
. Remove the washer (Figure 169).

Remove the spring (Figure 170).

. Remove the spring cap (Figure 171).
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2. Check the upper cover assembly (Figure 172) as fol-
lows:

a. Check the spring for sagging or cracking.

b. Check the spacer for deformation or damage.

¢. Check the pushrod covers for cracking or damage.
3. Check the pushrod ends (Figure 173) for wear.
4. Roll the pushrods on a surface plate or plate glass, and
check for bending.

5. Replaceal worn or damaged parts. Install new O-rings.
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6. Reverse Step 1 to assemble the pushrod assembly.
Push the lower cover (A, Figure 174) into the spring cap
(B) to seat the O-ring.

VALVE LIFTERS

Figure 166 showsavalvelifter inrelationtoits pushrod
and valve lifter cover. The valve liftersand coversarein-
stalled on theright side of the engine. During engine oper-
ation, thelifters are pumped full of engine oil, thus taking
up al play in the valve train. When the engine is turned
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off, theliftersleak down after aperiod of time as some of
the oil drains out. When the engine is started, the lifters
click until they completely refill with oil. The lifters are
working properly when they stop clicking after the engine
isrunfor afew minutes. If the clicking persists, there may
be a problem with the lifter(s).

Removal

During removal, storeliftersin proper sequence so they
will beinstalled intheir original positioninthe crankcase.
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1. Remove the pushrods as described under Rocker Arms
And Pushrods in this chapter.

NOTE
In Step 2, loosen the two inner lifter cover
Allen bolts with a short 90° Allen wrench, as
shown in Figure 175, or a ball-end straight
Allen wrench.

2. Remove the lifter cover mounting bolts (Figure 176)
and remove the cover.
3. Removethe lifter cover gasket from the crankcase.

NOTE
Do not intermix the lifters in Step 4. Mark
them so they will be installed in their origi-
nal position.

4. Removetheanti-rotation pin (A, Figure 177) and both
hydraulic lifters (B).

5. Cover the crankcase opening with duct tape (Figure
178) to prevent the entry of small parts.

6. If theliftersare not going to be inspected as described
inthissection, storethem upright inacontainer filled with
clean engine oil until installation.

7. Removethe lifter cover gasket.

Inspection

NOTE
Place the lifters on a clean, lint-free cloth
during inspection. Place inspected lifters in a
container of clean engine oil.

1. Check the pushrod socket (Figure 179) in the top of
the lifter for wear or damage.

2. Check thelifter roller (Figure 180) for pitting, scoring,
galling or excessive wear. If the rollers are worn exces-
sively, check the mating cam lobesfor the same wear con-
dition.
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3. Cleanthelifter rollerswith contact cleaner. Then mea-
suretheroller fit and end clearance, and compare them to
the specificationin Table 2. Replacethelifter assembly if
either part isworn to the service limit.

4. Determine the lifter-to-crankcase bore clearance as
follows:

a. Measure the lifter bore receptacle in the crankcase
and record the measurement.

b. Measure the lifter outside diameter (Figure 181)
and record the measurement.

C. Subtract substep b from substep a to determine the
lifter-to-crankcase bore clearance, then comparethe
measurement to the service limit in Table 2. Re-
placethelifter or crankcaseif the clearanceisworn
to the service limit.

5. If alifter doesnot show visua damage, it may be contam-
inated with dirt or haveinternal damage. If so, replaceit. The
lifters are not serviceable and must be replaced as a unit.

6. After inspecting the lifters, store them in a container
filled with clean engine oil until installation.

7. 1f most of the oil has drained out of the lifter, refill it
with apump-typeoil canthroughtheoil holein the side of
the lifter.

8. Clean all gasket material from the mating surfaces of
the crankcase and the lifter cover.

9. Inspect thelifter cover (Figure 182) for cracks or dam-

age.

Installation

1. Remove the duct tape from the crankcase opening
(Figure 178).

2. Remove two of the lifters from the oil-filled container
and keep them vertical.

3. Ingtall the lifters (Figure 183) into the crankcase re-
ceptacleswith theflat surfacesfacing toward the front and
rear of the engine.

CAUTION
Failure to install the anti-rotation pin will
allow the lifter to rotate off the camshaft
lobe, and cause severe internal engine dam-
age.

4. Ingtall the anti-rotation pin (Figure 184). Make sure it
is seated correctly within the crankcase receptacle and
against theflatson both hydrauliclifters (B, Figure 177).
5. Rotate the engine until both lifters for the cylinder
head being serviced seat onto the cam’s lowest position
(basecircle). Thelifter’stop surface will beflush with the
top surface of the crankcase surface as shown in Figure
185.
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6. Install anew lifter cover gasket (Figure 186) onto the
crankcase.

NOTE
In Step 2, tighten the two inner lifter cover
Allen bolts with a short 90° Allen wrench as
shown in Figure 175, or ball-end straight
Allen wrench.

7. Install the lifter cover and the mounting bolts (Figure
176). Tighten the bolts to the specification in Table 4.

8. Repeat Steps 1-7 to install the other set of lifters.
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1. Feed pump (narrow)—
inner and outer rotors

2. Separator plate

. Wave washer

4. Scavenger pump (wide)—
inner and outer rotors

. O-ring

. Housing

. O-ring
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9. Install the pushrods as described under Rocker Arms
And Pushrods in this chapter.

OIL PUMP

The oil pump is mounted to the right side of the crank-
case under the camshaft support plate. The oil pump con-
sists of two sections: afeed pump (narrow rotors) which
supplies oil under pressure to the engine components and
ascavenger pump (widerotors) which returnsthe oil from
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the engine to the oil tank. The ail travels from the engine
to the oil tank through two interconnecting hoses.

Disassembly/Removal

The oil pump can be removed with the engine in the
frame. Refer to Figure 187.
1. Drain the engine oil as described in Chapter Three.
2. Remove the camshaft support plate assembly as de-
scribed under Camshaft Support Plate Removal in this
chapter.
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3. Remove the feed pump inner and outer rotors (Figure
188).
4. Remove the outer separator plate (Figure 189), wave
washer (Figure 190) and theinner separator plate (Figure
191).

5. Remove the scavenger pump outer and inner rotors
(Figure 192).

6. Carefully pull the oil pump body (Figure 193) straight
off the crankshaft.

7. Remove the O-ring (Figure 194) from the backside of
the oil pump.



146

195

196

Inspection

1. Cleanall partsthoroughly in solvent and placethemon
aclean, lint-free cloth (Figure 195).

2. Inspect both sets of inner and outer rotors (Figure 196)
for scratches and abrasion.

3. Inspect the oil pump housing for scratches caused by
therotors.

4. Inspect theinterior passageways of the oil pump hous-
ing (Figure 197). Makesuredl oil sludgeand debrisisre-
moved. Blow low-pressure compressed air through al oil

pump housing passages.

5. Install the inner rotor into the outer rotor. Check the
clearance between the inner tip and outer rotor (Figure
198) with aflat fedler gauge. Replace therotorsasa set if
the clearance exceeds the dimension in Table 2. Also
measure the other set of rotors.

6. Measure the thickness of the inner (Figure 199) and
outer (Figure 200) rotors. Both rotors should be the same
thickness. If they are not, replace them as a compl ete set.
Also measure the other set of rotors.
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Assembly/Installation

NOTE
On oil pumps so equipped, position both in-
ner and outer rotor sets with the punch
marks (Figure 201, typical) facing out. If
the rotor set is not marked, position the ro-
tors in either orientation.

1. Ingtall anew O-ring (Figure 194) onto the backside of
the oil pump. Apply clean engine oil to the O-ring.

2. Carefully push the oil pump body (Figure 193)
straight onto the crankshaft. Push it on until it bottoms.
Make sure the O-ring seats correctly in the crankcase fit-
ting (Figure 202).

3. Assemble the scavenge pump outer rotor onto the in-
ner rotor (Figure 203).

4. Aligntheflat on the scavenge inner rotor with the flat
on the crankshaft (Figure 204) and push the assembly
onto the crankshaft and into the oil pump housing (Figure
192).

5. Alignthetangs (A, Figure 205) on theinner separator
plate with the oil pump grooves (B) and install the inner
separator plate (Figure 191).

6. Install the wave washer (Figure 206).
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7. Align thetangs on the outer separator (A, Figure 207)
plate with the oil pump grooves (B) and install the outer
separator plate (Figure 189).

8. Assemble the feed pump outer rotor onto the inner ro-
tor (Figure 208).

9. Aligntheflat onthefeed pumpinner rotor with theflat
on the crankshaft (Figure 188) and install the assembly
onto the crankshaft and into the oil pump housing.

10. Install the camshaft support plate assembly as de-
scribed under Camshaft Support Plate Installation in this
chapter.

11. Refill the engine oil as described in Chapter Three.

OIL TANK AND OIL LINES

The Hose Clamp Pliers (part No. HD 97087-65B) and
The Oil Line Remover and Replacement tool (part No.
HD-4445) are required to remove and install the oil lines
at the oil tank and engine.

Therearetwo sizesof ail lineretainersand fittings. Use
the correct size tool for all service procedures.

New hose clamps must be used during installation.

Removal/Installation

Refer to Figure 209.
1. Remove the seat as described in Chapter Fourteen.
2. Remove the exhaust system as described in Chapter
Seven.
3. Remove the battery as described in Chapter Eight.
4. Draintheengineoil asdescribed under Engine Oil and
Filter Change in Chapter Three.
5. Removetherear inner fender as described under Rear
Fender Inner Panel Removal/lnstallation in Chapter
Fourteen.
6. Remove the two bolts (Figure 210) securing the elec-
trical panel to the back of the ail tank.
7. Disconnect the oil tank return line and vent line from
the oil tank and engine as follows:

NOTE
Do not remove the retainer and O-rings
from the fitting on the oil tank and crank-
case. If the fitting(s) is leaking oil, then the
retainer must be removed and repaired.

a. At the ail tank, pull the chrome cover (A, Figure
211) off the ail line.

b. Wrap the special tool around the oil line and insert
the tool into the retainer (B, Figure 211) on the oil
tank fitting.
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c. Carefully pull the oil line straight out of the fitting.
The retainer must stay within the oil tank fitting.
d. Repeat substepsb and c for thefittings on the crank-
case (Figure 212).
8. Removethetwo bolts (A, Figure 213) behind the fuse
block. Lift the fuse block (B) and set it aside.
9. Removethetwo boltsand washers (A, Figure 214) se-
curing the top bracket.
10. Removethetwo screws, washers and flange nuts and
remove the battery storagetray (B, Figure 214).
11. Remove the clamp securing the drain hose to the
frame cross member (Figure 215).
12. Remove both clamps securing the oil feed hose (Fig-
ure 216) and remove the hose from the oil tank.
13. Notetherouting of the battery positive cable (C, Fig-
ure 214) routing behind the oil tank and the frame. It must
be installed in the same location during oil tank installa-
tion.
14. Carefully remove the ail tank out from the right side
of the frame.
15. Install the oil tank by reversing these removal steps.
Note the following:
a. Install new clamps on the oil feed hose (Figure
216).
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Oil tank vent line
Connector
Connector assembly
Oil tank vent line
connector assembly
Connector

OIL TANK AND LINES

211

149



150

212

b. Push the oil vent and return lines straight into the
fittings on the oil tank and crankcase until they lock
into place. After the lines have locked into place
into the fittings, pull straight out on the lines to
make sure they are secure within the fittings.

c. Besureto correctly route the battery positive cable
behind the oil tank and the frame.

d. Refill the engine with oil as described in Chapter
Three.

e. Start the engine and check for oil leaks.

f. Turn off the engine and check the oil level; readjust
if necessary.

Oil Line Retainers and Fittings Replacement

The Oil Line Remover and Replacement tool (part No.
HD-4445) isrequired to remove and install the oil linere-
tainers at the oil tank and engine. Do not remove the re-
tainers from the engine fittings or oil tank fittings unless
the retainers, O-rings and/or spacers are damaged.

There are two sizes of ail line retainers and fittings and
the correct size tool for al service procedures. The large
tool is used on the crankcase fittings for the oil feed and
return lines, the remaining fittings on the crankcase and
oil tank use the small tool.

NOTE
This procedure is shown with the crankcase
disassembled to better illustrate the steps.

1. Removetheail line from thefitting on the oil tank and
crankcase as previously described in this chapter.

2. Insert the correct size tool into the retainer on the fit-
ting.

3. Sgueeze the tabs on the ail line retainer and withdraw
thetool, the retainer, both O-rings and the spacer from the
fitting (Figure 217).

4. Discard the old retainer assembly.
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5. Unscrew and remove the fittings from the crankcase
(Figure 218, typical).

6. Install anew O-ring (Figure 219) onto thefittings and
apply alight coat of clean engine oil to the O-ring. Install
the fittings into the crankcase and tighten securely.

7. Insert the correct size O-ring tool into the new retainer
assembly.

CAUTION
Do not damage the O-rings (Figure 220)
during retainer installation.

8. Insert the new retainer assembly and special tool into
the fitting until the tabs on the retainer lock into place.

9. Carefully withdraw the O-ring tool from the retainer
assembly leaving the retainer assembly in place.

10. Apply Loctite pipe sealant to the crankcase fittings
and tighten securely.

CAMSHAFT SUPPORT PLATE

A camshaft and crankshaft sprocket lock (JIMS part
No. 1285), and a camshaft chain tensioner tool (JIMS part
No. 1283) are required to remove and install the camshaft
support plate. Refer to Figure 221.

Removal

1. Remove the exhaust system as described in Chapter
Seven.

2. Drain the engine oil as described in Chapter Three.

3. Remove the pushrods, lifters and lifter covers as de-
scribed in this chapter.

CAUTION
On 2000 models only, the cam position sen-
sor wiring is routed through the camshaft
cover. Move the cover out of the way and se-
cure it to the frame with a piece of wire. Do
not hang the cover by the wiring.

4. Using a crisscross pattern, loosen then remove the
bolts securing the camshaft cover (Figure 222), and re-
move the cover and gasket.
5. To ensure the camshaft primary drive chain is rein-
stalled in the samedirection of travel, mark one of thelink
plates with a permanent marking pen or a scribe.
6. Relieve the tension on the camshaft primary drive
chain asfollows:
a. Install the camshaft chain tensioner tool (A, Figure
223) onto the primary chain tensioner (A, Figure
224).
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b. Using a wrench, rotate the tool counterclockwise
and insert the hold pin (B, Figure 223) through the
holein thetensioner and into the holein the support
plate. Push the hold pin in until it bottoms (B, Fig-
ure 224).

¢. Remove the wrench and tensioner tool from the
tensioner.

7. Install and mesh the camshaft and crankshaft sprocket
lock (C, Figure 223) between the camshaft and crankshaft
sprockets (C, Figure 224).

8. Loosen the bolt securing the crankshaft sprocket (D,
Figure 224).

CAUTION

The rear camshaft sprocket bolt is secured
with a threadlocking compound. Attempt to
loosen the bolt with an impact driver or air
impact wrench. If this is not successful,
evenly heat the bolt head with a propane
torch. Use caution, as excessive heat may
damage tensioner assembly. Do not use ex-
cessive force to remove the bolt. If neces-
sary, have a Harley-Davidson dealership
remove the bolt.

9. Loosenthebolt (E, Figure 224) securing the rear cam-
shaft sprocket .

10. Remove the special tool installed in Step 6.

11. Remove camshaft sprocket bolt and the crankshaft
sprocket bolt and washer.

NOTE
Ifitis difficult to loosen either sprocket from
its respective shaft, use a small pry bar and
gently loosen the sprocket(s) from the

shaft(s).

12. Remove the rear camshaft drive sprocket (A, Figure
225), the crankshaft sprocket (B) and the primary cam-
shaft drive chain (C) as an assembly. Pull the assembly
straight off the shafts.

13. Remove the sprocket spacer (Figure 226) from the
rear camshaft.

14. Squeeze the tabs and remove the camshaft chain
guide (Figure 227).

15. Loosen the camshaft support plate Allen boltsin the
following sequence:

a. Using a crisscross pattern, loosen and remove the
four Allen bolts (A, Figure 228) securing the sup-
port plate to the oil pump assembly.

b. Using a crisscross pattern, loosen and remove the
remaining six Allen bolts securing the support plate
(B, Figure 228) to the crankcase.
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16. Withdraw the camshaft support plate assembly from
the crankcase. If necessary, carefully pry the plate loose
from the crankcase in the areas where the locating dowel s
are located (Figure 229).

17. Remove the O-ring (A, Figure 230) from the oil
pump assembly and the lower O-ring (B).

18. Remove the upper O-ring (C, Figure 230) and the oil
screen (Figure 231). Account for thetwo dowels (D, Fig-
ure 230).

19. If necessary, disassemble and remove the camshafts
as described in this chapter.

Installation

NOTE

Release the secondary chain tension to in-
stall the camshaft inner ends into the crank-
case bearings (E, Figure 230). If the tension
is not released, the inner ends of the cam-
shafts will be pulled together and out of
alignment with the bearings, making instal-
lation difficult if not impossible.

1. Release the tension on the camshaft secondary chain
tension as follows:
a. Install the camshaft chain tensioner tool (A, Figure
223) onto the camshaft secondary chain tensioner.
b. Using a wrench, rotate the tool counterclockwise
(Figure 232) and insert the hold pin (A, Figure
233) through the holein the outer surface of the sup-
port plate and into the holein the tensioner. Push the
hold pin in until it bottoms.
¢. Remove the wrench and tensioner tool from the
tensioner.
2. Pushinontheoil pump assembly to makesureitiscor-
rectly seated against the crankcase.
3. Install anew O-ring (A, Figure 230) onto the oil pump
assembly and a new O-ring (B) onto the lower location.
Apply alight coat of clean engine oil to the O-rings.
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4. Ingtal the oil screen (Figure 231) and a new upper
O-ring (C, Figure 230). Apply alight coat of clean engine
ail to the O-ring.

5. Lubricate the camshaft needle bearings (E, Figure
230) in the crankcase and the camshaft bearing surfaces
(B, Figure 233) with clean engine oil.

6. If the camshafts were removed from the support plate,
make sure the timing marks (Figure 234) on each cam-
shaft are aligned with each other. If the marks are not
aligned, reposition the camshafts prior to installing the as-
sembly into the crankcase.

CAUTION
Do not force the camshaft support plate as-
sembly into the crankcase. During installa-
tion, the camshaft ends may not be correctly
aligned with the needle bearings. If force is
applied, the needle bearing(s) will be dam-
aged.

7. If removed, install the two locating dowels (D, Figure
230) onto the crankcase.

8. Slowly install the camshaft support plate assembly (A,
Figure 235) into the crankcase. Guide the camshaft ends
into the crankcase needle bearings (B, Figure 235). If
necessary, dightly rotate and/or wiggle the end of therear
cylinder camshaft to assist in the alignment.

CAUTION

When properly aligned, the camshaft sup-
port plate assembly fits snugly against the
crankcase mating surface. If they do not
meet correctly, do not attempt to pull the
parts together with the mounting bolts. Sep-
arate the camshaft support plate assembly
and determine the cause of the interference.

9. Push the camshaft support plate assembly onto the
crankcase until it bottoms on the two locating dowels and
the crankcase mating surface.
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10. Make surethetiming markson each camshaft are still
aligned (Figure 236). If they are not aligned, correct the
problem at thistime.

11. Tighten the six camshaft support plate-to-crankcase
Allen bolts in the following sequence:

a. Install and loosely tighten the six Allen bolts (B,
Figure 228).

b. Tighten the Allen bolts in a crisscross pattern to
90-120 in.-Ib. (10-14 Nem).

12. Tighten the camshaft four support plate-to-oil pump
Allen bolts in the following sequence:

a. Install the Allen bolts (A, Figure 228). Tighten the
bolts until they just contact the support plate, then
back them out 1/4 turn.

b. Rotate the engine until the oil pump is in neutral
center with no load on it.

c. Tightentheboltsuntil they are snug against the sup-
port plate. Then tighten the Allen bolts in a criss-
cross pattern to 10-14 ft.-1b. (14-19 Nem).

13. After al ten Allen bolts are tightened, check the per-
imeter of the support plateto make sureit is seated against
the crankcase mating surface.

14. Install an angled pick into the crankcase opening and
against the secondary camshaft chain tensioner shoe (A,
Figure 237). Slowly release the hold pin (B) and allow the
tensioner shoe to gradually contact the chain surface. If it
isreleased too fast, the shoe surface will slam against the
chain and be damaged.

15. Squeeze the camshaft chain guide tabs and install it
(Figure 227) onto the two posts.

NOTE

Step 16 is not necessary if the original cam-
shaft support plate, both camshafts, rear
camshaft  sprocket, crankshaft drive
sprocket and the crankshaft assembly are
reused. If any of these components have
been replaced, Step 16 is necessary to en-
sure correct alignment between the rear
camshaft sprocket and the crankshaft drive
sprocket. If the alignment is incorrect, the
primary drive chain and both sprockets will
bind and cause premature wear.

16. If new parts have been installed, perform the align-
ment procedure described under Rear Camshaft Sprocket
and Crankshaft Drive Sprocket Alignment. If al origina
parts have been installed, proceed to Step 17.
17. Relieve the tension on the camshaft primary drive
chain asfollows:

a. Install the camshaft chain tensioner tool (A, Figure

238) onto the camshaft primary chain tensioner.
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b. Using a wrench, rotate the tool counterclockwise
and insert the hold pin (B, Figure 238) through the
holein thetensioner and into the holein the support
plate. Push the hold pin in until it bottoms.

¢. Remove the wrench and tensioner tool from the
tensioner.

18. Install the sprocket spacer (Figure 226) onto the rear
camshaft with the manufacturer’s marks facing the crank-
case.

NOTE
Refer to the mark made prior to removal and
position the camshaft primary drive chain
so it will travel in the same direction. If it is
installed incorrectly, the drive chain will
wear prematurely.

19. Assemble the rear camshaft sprocket, the crankshaft
drive sprocket and the primary drive chain asan assembly.
Align the index mark on both sprockets so they face each
other as shown in Figure 239.
20. On models so equipped, install the Woodruff key
onto the rear camshaft.
21. Install the rear camshaft drive sprocket (A, Figure
225), the crankshaft sprocket (B), and the primary cam-
shaft drive chain (C) as an assembly onto the crankshaft
and rear camshaft. Align the flat on the crankshaft
sprocket with the flat on the crankshaft (A, Figure 240).
Check the alignment of theindex mark on both sprockets,
and make sure they face each other as shownin B, Figure
240. Realign the sprocket index marks if necessary.
22. Apply clean engine oil to the underside of both new
sprocket bolts prior to installation.
23. Apply a small amount of ThreeBond TB1360 (red),
or an equivalent, threadlocking compound to the threads
of the new rear camshaft sprocket bolt. Do not apply the
locking agent to the crankshaft bolt.
24. Install a new camshaft sprocket bolt and new crank-
shaft sprocket bolt and washer. Tighten the bolts fin-
ger-tight at thistime.
25. Install and mesh the camshaft and crankshaft
sprocket lock (Figure 241) between the camshaft and
crankshaft sprockets.
26. Place a flat blade screwdriver (A, Figure 242) be-
tween the primary camshaft drive chain and the tensioner.
Slowly release the hold pin (B, Figure 242), then slowly
withdraw the screwdriver (Figure 243) and alow the
tensioner to gradually contact the chain surface. If itisre-
leased too fast, the shoe surface will slam against the
chain and be damaged.
27. Tighten both bolts as follows:

a. Tighten both boltsto 15 ft.-l1b. (20 Nem).

b. Loosen both bolts one compl ete revolution (360°).
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c. Tighten the rear camshaft bolt (Figure 244) to 34
ft.-Ib. (46 Nem).
d. Tightenthecrankshaft boltto (Figure 245) 24ft.-1b.
(33 Nem).
28. Removethetool (Figure 241) installed in Step 25.
29. Install a new camshaft cover gasket (Figure 246)
onto the crankcase.
30. On 2000 modelsonly, install the camshaft cover (Fig-
ure 222) onto the crankcase. Make sure the cam position
sensor wiring is correctly positioned. Install the bolts and
tighten them securely in a crisscross pattern.
31. Ingtal the lifter covers, lifters and pushrods as de-
scribed in this chapter.
32. Ingtall the exhaust system as described in Chapter
Seven.

Rear Camshaft Sprocket and Crankshaft Drive
Sprocket Alignment

Thisprocedureisrequired if the camshaft support plate,
either or both camshafts, the rear camshaft sprocket, the
crankshaft drive sprocket and/or the crankshaft assembly
have been replaced.

If alignment between the rear camshaft sprocket and the
crankshaft drive sprocket is incorrect, the primary drive
chain and both sprockets will bind and cause premature
wear.

1. Install the sprocket spacer (Figure 247) onto the rear
camshaft with the manufacturer’s marksfacing the crank-
case.

2. On models so equipped, install the Woodruff key onto
the rear camshaft.

3. Apply clean engine ail to the camshaft splines and to
the rear camshaft sprocket splines.

4. Install the rear camshaft sprocket onto the camshaft.
Install the used mounting bolt and flat washer (A, Figure
248). Tighten the bolt finger-tight at thistime.

NOTE
Use a smaller outer diameter washer in Step
5 to allow room for the straightedge to be
placed against the flat surface of the crank-
shaft sprocket face.

5. Install the crankshaft sprocket (B, Figure 248) onto
the crankshaft. Install the used mounting bolt and a
washer with a smaller outer diameter. Tighten the bolt fin-
ger-tight at thistime.

6. Install and mesh the camshaft and crankshaft sprocket
lock (Figure 241) between the camshaft and crankshaft
sprockets.

7. Tighten both bolts as follows:
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a. Tighten both boltsto 15 ft.-1b. (20 Nem).
b. Loosen both bolts one compl ete revol ution (360°).

c. Tighten the rear camshaft bolt (Figure 244) to 34
ft.-1b. (46 Nem).
d. Tightenthe crankshaft bolt to (Figure 245) 24 ft.-Ib.
(33 Nem).
8. Remove the special tool from the sprockets.
9. Place a straightedge (A, Figure 249) against the face

of both sprockets. Push the straightedge against the crank-
shaft sprocket and hold it there.
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10. Try toinsert a0.005 in. (0.127 mm) feeler gauge (B,
Figure 249) between the straightedge and the camshaft
sprocket face.

11A. If the 0.005 in. (0.127 mm) feeler gauge can be in-
serted, the sprockets are correctly aligned. Remove both
sprockets and proceed with Step 17 of Camshaft Support
Plate Installation in the previous procedure.

11B. If adifferent thickness feeler gauge can be inserted,
indicating a height difference other than 0.005 in. (0.127
mm), the rear camshaft spacer must be changed. Continue
to insert fedler gauges of different thickness' until the di-
mension isdetermined. Record thisdimension asit will be
used to choose a new spacer.

12. Remove the rear camshaft sprocket bolt, washer and
sprocket.

13. Remove the existing sprocket spacer (Figure 247)
from the rear camshaft. Compare the part number
stamped on the spacer with the part numbersin Table 5 to
determine the thickness.

14A. If the crankshaft sprocket is more than 0.005 in.
(0.127 mm) above the camshaft sprocket, install the next
thicker size spacer under the camshaft sprocket.

14B. If the crankshaft sprocket is less than 0.005 in.
(0.127 mm) above the camshaft sprocket, install the next
thinner Size spacer under the camshaft sprocket.

15. Install a new spacer and repeat this procedure until
the height difference is 0.005 in. (0.127 mm).

16. After the correct spacer thickness is established, re-
move the sprockets from the rear camshaft and crank-
shaft, then proceed with Step 17 of Camshaft Support
Plate Installation in the previous procedure.

Camshaft Support Plate and Camshafts

A hydraulic press, camshaft chain tensioner tool (JMS
part No. 1283) and camshaft remover and installer (JMS
part No. 1277) are required to perform the following pro-
cedure.

Disassembly

1. Removethe camshaft support plate asdescribed in this
chapter.
2. Removethe snap ring (Figure 250) from the front cyl-
inder camshaft.
3. Release the tension on the camshaft secondary chain
tension as follows:
a Ingtall the camshaft chain tensioner tool onto the
camshaft secondary chain tensioner.
b. Using a wrench, rotate the tool counterclockwise
and insert the hold pin (Figure 251) through the
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hole in the outer surface of the support plate and
into the hole in the tensioner. Push the hold pin in
until it bottoms.

¢. Remove the wrench and tensioner tool from the
tensioner.

4. Loosen and remove the four T20 Torx screws (Figure
252) securing the bearing retainer plate. Removethe bear-
ing retainer plate (Figure 253).

5. Press the camshafts and secondary drive chain out of
the camshaft support plate as follows:

a. Turn the camshaft support cover face up on two
support blocksin apressbed. Make surethe support
blocks are tall enough to allow the complete re-
moval of the camshafts from the cover.

b. Instal the cups of the camshaft remover and in-
staller onto the top of the camshafts (Figure 254)
following the manufacturer’s instructions.

c. Center the pressram over the center of thetool (Fig-
ure 255).

d. Slowly pressthe assembly out of the support cover.

e. Remove the assembly, cover and special tool from
the press bed.

6. To ensure the camshaft secondary drive chain is rein-
stalled in the same direction of travel, mark one of thelink
plates on the bearing side with a permanent marking pen
(Figure 256) or scribe.

7. Separate the camshafts from the secondary drive
chain.

Inspection

There are no manufacturer’s specifications available
for the camshaft. The following procedure is a visua in-
spection to determine if the camshafts require replace-
ment.

1. Check the camshaft lobes (Figure 257) for wear. The
|obes should not be scored and the edges should be square.
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2. Inspect the drive chain sprocket (Figure 258) for bro-
ken or chipped teeth. Also check the teeth for cracking or
rounding. If the sprocket isdamaged or severely worn, re-
place the camshaft.

3. If the camshaft sprockets are worn, check the camshaft
secondary drive chain (Figure 259) for damage.

4. Inspect the external splines (A, Figure 260) ontherear
cylinder’s camshaft and the internal splines (B) on the
sprocket. Check for worn or damaged splines and replace
either or both parts if necessary. The sprocket must be a
tight fit on the camshaft.

5. Check the snap ring groove (Figure 261) on the front
cylinder’s camshaft for wear or damage.

6. Inspect and rotate the ball bearing (Figure 262) on
each camshaft. They should rotate smoothly with no
roughness. If they are damaged, replace the ball bearings
as described in this section.

7. Inspect the crankshaft bushing (Figure 263) for wear
or damage.

Assembly

NOTE
This procedure is shown with the ball bear-
ings in place on the camshafis.
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1. Prior to installing the camshaft assembly, relieve the
tension on the secondary cam chain tensioner as follows:

a

b.

C.

Install the camshaft chain tensioner tool (Figure
264) onto the camshaft secondary chain tensioner.
Using a wrench, rotate the tool counterclockwise
(Figure 265) and insert the hold pin through the
holein the tensioner and into the holein the support
plate. Push the hold pin in until it bottoms (Figure
266).

Remove the wrench and tensioner tool from the
tensioner.

2. Assemblethe camshafts and the secondary drive chain
asfollows:

a

Locate the index marks on the front of the cam-
shafts (Figure 267). Transfer these marks to the
backside of the sprockets, in the samelocation with
a permanent marking pen or scribe (Figure 268).
These marks will be used for proper alignment of
the camshaft as it is pressed into the camshaft sup-
port plate.

NOTE
Refer to the mark made on one of the link
plates in Disassembly Step 6 and position
the camshaft secondary drive chain so it
travels in the same direction as noted prior
to removal. If it is installed incorrectly, the
drive chain will wear prematurely.

. Position the camshafts with the index marks facing

directly opposite each other (Figure 269).

. Position the secondary chain with the marked link

plate facing up (Figure 256) and install the second-
ary chain onto both camshafts.

. Rotate the camshafts in either direction several

times and recheck the alignment of theindex marks.
If necessary, readjust one of the camshafts to
achieve correct alignment (Figure 269).

3. Apply alight coat of clean engine oil, or press lube, to
the camshaft ends and to the bearing receptacles in the
camshaft support plate.
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4. Place the camshaft support plate on the press bed with
the bearing receptacles facing up (Figure 270).

5. Position the camshaft assembly on the camshaft sup-
port plate with therear cylinder camshaft (Figure 271) lo-
cated toward the back of the support plate. Align the
bearings with the support plate receptacles and hold the
assembly in place.

NOTE
Prior to pressing the camshaft assembly
into place, check the alignment of the cam-
shaft index marks on the backside of the
sprockets (Figure 272). If they are out of
alignment, remove the assembly and correct
this alignment.

6. Install the cups of the camshaft remover and installer
onto the top of the camshafts (Figure 273) following the
manufacturer’sinstructions.

7. Center the pressram over the center of thetool (Figure
274).

8. Slowly pressthe assembly into the support cover until
it bottoms.

9. Remove the assembly and special tool from the press
bed.
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10. Turn the assembly over and make sure the camshaft
index marks are still correctly aligned as shown in Figure
275.

11. Rotate the camshafts several complete revolutions
and check for binding.

12. Install the retainer plate (Figure 253).

13. Apply a small amount of ThreeBond TB1342 or an
equivalent threadlocking compound to the Torx screw
threads. Install thefour T20 Torx screws (Figure 252) and
tighten them securely.

14. Place aflat blade screwdriver between the secondary
camshaft drive chain and the tensioner. Slowly releasethe
hold pin (Figure 251), then slowly withdraw the screw-
driver and allow the tensioner to gradually contact the
chain surface. If it is released too fast, the shoe surface
will slam against the chain and be damaged.

15. Install the snap ring (Figure 276) onto thefront cylin-
der camshaft. Make sure the snap ring is correctly seated
in the camshaft groove.

16. Install the camshaft support plate as described in this
chapter.

Crankshaft bushing replacement

A crankshaft bushing tool (JIMS part No. 1281) isre-
quired to remove and install the crankshaft bushing (Fig-
ure 263).

1. Place the bushing support tool on the press bed.

NOTE
The crankshaft bushing edge is knurled on
the side that faces the primary chain side.

2. Position the camshaft support plate with the primary
chain side facing up. Place the camshaft support plate
onto the bushing support tool and center the bushing over
thetool (Figure 277).

3. Ingtall the remove side of the driver (Figure 278)
through the bushing and into the support tool until the
shoulder of the driver contacts the edge of the bushing.

4. Press the bushing out of the support plate until the
driver collar contacts the support plate.

5. If the bushing support tool was removed, place it on
the press bed.

6. Position the camshaft support plate with the secondary
chain side facing up. Place the camshaft support plate
onto the bushing support tool.

7. Apply alight coat of clean engine ail, or presslube, to
the outer surface of the bushing and to the support plate
bushing receptacle.

8. Position the bushing into the receptacle with the
knurled side facing up.
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9. Install the install side of the driver (Figure 279)
through the bushing and into the support tool until the
driver contacts the edge of the bushing.

10. Press the bushing into the support plate until the
driver collar contacts the support plate.

11. Remove the specia tools and the support plate from
the press bed.

Camshaft Bearing Replacement
Ball bearings

A hydraulic press, camshaft bearing puller (JIMS part
No 1280), and camshaft remover and installer (JMS part
No. 1277) are required to remove and install the camshaft
ball bearings.

1. Install the camshaft bearing puller tool onto the cam-
shaft ball bearing (Figure 280) and remove the camshaft
ball bearing following the manufacturer’s instructions.

2. Repeat Step 1 for the other camshaft bearing.

NOTE
The ball bearing is installed in the camshaft
support plate, not on the camshafi(s).

3. Install the ball bearing(s) into the camshaft support
plate using the camshaft remover and installer asfollows:

a. Place the support block on the press bed.

b. Place the camshaft support plate onto the support
block (A, Figure 281). Make sure the support plate
isindexed correctly into the support block.

c. Apply alight coat of clean engine ail, or presslube,
to the outer surface of the ball bearing and to the
support plate bearing receptacle.

d. Placetheball bearing onto the support plate (B, Fig-
ure 281).

e. Install the bearing pilot (Figure 282) into the ball
bearing.
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f. Pressthebearing straight into the support plate until
it bottoms.

g. Remove the pilot from the bearing and remove the
support plate from the press bed.

Needle bearings

Theinner cam bearing installer (JIMS part No. 1278) is
used in the following procedure:

NOTE
The camshaft needle bearings (Figure 283)
can be removed with the engine mounted in
the frame after the camshaft support plate is
removed.

NOTE
Replace both needle bearings as a set even if
only one requires replacement.

1. Remove the camshaft support plate assembly from the
engine as described in this chapter.

2. Install the puller portion of thetool set (A, Figure 284)
part way into the needle bearing. Install a small hose
clamp (B) onto the end that is cl osest to the needl e bearing
andtighten it. This closesthe end of thetool so it can pass
through the needle bearing. Push the puller all the way
through the needle bearing and remove the hose clamp.
3. Assemble the remainder of the tool components onto
the puller portion (Figure 285) following the manufac-
turer’s instructions.

4. Placea5/8in. wrench ontheflatsof thepuller (A, Fig-
ure 286).

5. Place a1 1/8 in. wrench, or an adjustable wrench, on
the large nut (B, Figure 286).

CAUTION
Do not turn the 5/8 in. wrench as this will
damage the special tool and the crankcase
receptacle.

6. Hold onto the 5/8 in. wrench (A, Figure 286) to keep
the puller from rotating. Turn the 1 1/8 in. wrench B, Fig-
ure 286) clockwise on the large nut. Tighten the large nut
and pull the needle bearing out of the crankcase recepta-
cle

7. Disassemble the special tool and remove the needle
bearing fromiit.

8. Repeat Steps 2-7 for the other needle bearing.

9. Apply alight coat of clean engine oil, or presslube, to
the outer surface of the new needle bearings and to the
crankcase needle bearing receptacles (Figure 287).
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NOTE
The following photographs are shown with
the crankcase disassembled to better illus-
trate the steps.

10. Apply alight coat of clean engine ail to the threads of
the screw portion and to the installer plate.

11. Insert the screw portion of the special tool part way
into the installer plate.

12. Push the installer onto the screw until it locks into
place.

13. Position the new bearing with the manufacturer’s
marks facing out on the installer (Figure 288).

14. Install theinstaller plate onto the crankcase, aligning
the tool to the bearing receptacle (A, Figure 289).

15. Install the thumb screws through the installer plate
(B, Figure 289) and onto the crankcase threaded holes.
Tighten the thumb screws securely.

16. Slowly tighten the screw until the bearing startsto en-
ter the crankcase receptacle. Continue to tighten it until
theinstaller contacts the crankcase surface. Thiswill cor-
rectly position the needle bearing within the crankcase.
17. Remove the special toals.

18. Repeat Steps 10-17 for the other needle bearing.

Oil Pressure Relief VValve Removal/Installation

NOTE
This procedure is shown with the camshaft as-
sembly removed to better illustrate the steps.

1. Remove the camshaft support plate assembly from the
engine as described in this chapter.

2A. If the camshaft assembly is still in place, secure the
camshaft support plate in a vise with soft jaws.

2B. If the camshaft assembly has been removed, place the
camshaft support plate on a piece of soft wood.

3. Use a 1/8 in. punch to drive out the roll pin (Figure
290) securing the valve body and spring. Discard theroll
pin (A, Figure 291).

4. Removethevavebody (B, Figure 291) and spring (C)
from the bypass port of the camshaft support plate.

5. Inspect the valve body, spring and bypass port (Figure
292) for wear or damage. Replace as necessary.

6. Apply alight coat of clean engine ail to the bypass port
and to the valve body.

7. Position the valve body (A, Figure 293) with the
closed end going into the bypass port first.

8. Install the spring (B, Figure 293) into the valve body.
9. Push the valve body and spring into the bypass port,
hold themin place and install anew roll pin (Figure 294).
Tap theroll pinin until it bottoms (Figure 290).
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Cleaning Plug Removal/Installation

NOTE
This procedure is shown with the camshaft as-
sembly removed to better illustrate the steps.

1. Remove the camshaft support plate assembly from the
engine as described in this chapter.

2A. If the camshaft assembly is still in place, secure the
camshaft support plate in a vise with soft jaws.

2B. If the camshaft assembly has been removed, place the
camshaft support plate on piece of soft wood.

3. Use apair of pliers to carefully remove the cleaning
plug (Figure 295) from the camshaft support plate. Re-
move the O-ring.

4. Thoroughly clean the cleaning plug receptacle and
support plate in solvent. Dry them with compressed air.

5. Apply low-pressure compressed air to the cleaning
plug receptacle (Figure 296) to blow out any debris.
Make sure the il holeis clear.

6. Install anew O-ring onto the cleaning plug and install
the cleaning plug. Pressit in until it bottoms.
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Camshaft Primary and Secondary Chain
Tensioner Removal/lInspection/Installation

NOTE
The following illustrations show the pri-
mary chain tensioner. They also apply to the
secondary chain tensioner.

1. Remove the camshaft primary and/or secondary chain
as described in this chapter.

2. Remove the snap ring (Figure 297) securing the chain
tensioner to the mounting post.

3. Slide the chain tensioner (A, Figure 298) off the
mounting post.

4. Inspect the chain tensioner pad (A, Figure 299) for
wear. If the pad surface isworn halfway through (A, Fig-
ure 300) or chipped (B), replace the assembly.

5. Check the spring (B, Figure 299) for sagging or dam-
age. Replace the assembly if necessary.

6. Install the chain tensioner onto the mounting post and
insert the spring end into the receptacle in the cover (B,
Figure 298). Push the chain tension on until it bottoms.

7. Install a new snap ring (Figure 301). Make sure it is
correctly seated in the mounting post groove.
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CRANKCASE AND CRANKSHAFT
Disassembly

A twin cam 88B engine stand (JIMS part No. 1142),
base stand (JMS part No. 1138) and crankcase assembly
removing tool (JIMS part No. 1047-TP) are used in some
of the following procedures:

CAUTION
On 2000-2002 models, prior to disassem-
bling the crankcase, measure the crankshaft

end play as described in Crankshaft End
Play Inspection.

Refer to Figure 302 and Figure 303.

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

CAUTION
Do not lift the crankcase assembly by the
cylinder studs. Bent or damaged cylinder
studs may cause the engine to leak oil.
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CRANKCASE ASSEMBLY (2003)

. Crankshaft assembly
. Connecting rod bushing

Screw

. Bearing retainer plate
. Needle bearing—camshaft

Dowel pin

. Right side main bearing
. Plug

. O-ring

. Piston cooling jet

. Screw

. Locating dowel

. O-ring

. Crankcase assembly
. Locating dowel

. O-ring

. Bolt

. Thrust washer

. Oil seal

. Sprocket shaft spacer
. Retaining ring

. Bearing

2. Removethefollowing componentsasdescribed inthis
chapter:

a. Cylinder heads and cylinders.

b. Pistons.

c. Pushrods and valve lifters.

d. Camshaft assembly.

e. Oil pump.

f. Alternator rotor and stator assembly (Chapter Eight).

NOTE
Leave the bolts for the left side off so the
case halves can be separated in the follow-
ing steps.

3. If the specia tool is available, attach the crankcase as-
sembly to an engine stand (Figure 304) following the
manufacturer’sinstructions.

4. Secure the engine base stand to the workbench.

5. Using the torque pattern shown in Figure 305, loosen
the boltsin two to three stages and remove them from the
left side of the crankcase (Figure 306).

6. Place the crankcase assembly on wooden blocks with
the camshaft cover (left side) facing up. Use wooden
blocks thick enough so the right side of the crankshaft
clears the workbench surface.
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7. Tap around the perimeter of the crankcase with aplas-
tic mallet and remove the left crankcase half (Figure
307).

8. If the crankcase halves will not separate easily, per-
form the following:

a. Install acrankcase assembly removingtool (A, Fig-
ure 308) onto the left side of the crankcase follow-
ing the manufacturer’s instructions.

b. Apply clean engine ail, or press lube, to the end of
the center screw and install it into the tool.

CAUTION
Do not use a hand impact driver or air im-
pact wrench on the center screw. They will
damage the crankcase halves and the tool.

¢. Slowly turnthe center screw (B, Figure 308) with a
wrench 1/2 turn at atime. After each turn, tap onthe
end of the center screw with abrassmallet torelieve
the stress on the center screw and the tool.

d. Repeat substep c until the center screw turns freely
and the crankcase halves begin to separate (C, Fig-
ure 308).

e. If used, remove the crankcase from the engine
stand.

f. Separate the crankcase halves (Figure 309).

g. Removethe special tool fromtheleft side crankcase
unlessthe crankshaft is going to be removed in Step
10.

9. Removethelocating dowelsand O-rings (Figure 310)
from the right side crankcase.

CAUTION
On 2003 models, after the counterbalancer
assembly is removed, the crankshaft assem-
bly is no longer secure in the left side crank-
case. Be aware of this to avoid dropping the
crankshaft assembly.

10. Remove the counterbalancer assembly as described
under Counterbalancer Assembly in this chapter.

WARNING
Wear safety glasses to press out the crank-
shaft.

CAUTION

Do not drive the crankshaft out of the crank-
case with a hammer.

11A. On 2000-2002 models, if a hydraulic pressis avail-
able, pressthe crankshaft out of theright crankcase half as
follows:
a. Support the right crankcase half on wooden blocks
in a press with the outer surface facing up.
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. Center the press ram on the end of the crankshaft,

then press the crankshaft out of the right crankcase
half. Have an assistant support the crankshaft asitis
being pressed out.

. Remove the crankshaft.
. Remove the right crankcase half from the press bed

and place it on aworkbench for further service.
On 2000-2002 models, if a hydraulic press is not

available, perform the following:

Install acrankcase assembly removing tool onto the
left side of the crankcase following the manufac-
turer’'sinstructions (Figure 311).

. Apply clean engine ail, or press lube, to the end of

the center screw and install it into the tool.

CAUTION
Do not use a hand impact driver or air im-
pact wrench on the center screw, as they will
damage the crankcase and the tool.

Secure the right side of the crankshaft with a
wrench (A, Figure 312) to prevent it from rotating
in the following step.

. Slowly turn the center screw with awrench (B, Fig-

ure 312) 1/2 turn at atime. After each turn, tap on
the end of the center screw with abrassmallet tore-
lieve the stress on the center screw and the tool.

. Repeat substep d until the center screw pushes the

crankshaft out of the |eft side crankcase half.

Removethe special tool from theleft side crankcase
half.

On 2003 models, lift up and remove the crankshaft

assembly from the left side crankcase half.

12A.
shaft

On 2000-2002 models, to removetheleft side crank-
outer roller bearing and oil sea assembly, perform

the following:

a

Place the | eft side crankcase on the workbench with
the outer surface facing up.
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b. Carefully pry the sprocket shaft spacer out of the ail
seal

c. Carefully pry the oil seal out of the crankcase using
a wide-blade screwdriver. Support the screwdriver
with arag to prevent damage to the crankcase.

d. Lift the outer roller bearing from the crankcase.
12B. On 2003 models, to remove the left side crankshaft
bearing refer to Left Side Main Bearing Assembly Re-
placement (2003 Models) in this section.

Crankcase Cleaning and Inspection

1. Clean both case halves in solvent and dry them with
compressed air.

2. Remove all gasket sealer residue from all mating sur-
faces.

3. Apply alight coat of ail to the races to prevent rust.

4. Inspect the right side (Figure 313) and left side (Fig-
ure 314) case halves for cracks or other damage. Espe-
cialy in the lower areas.

5. Inspect all machined surfaces (Figure 315) for burrs,
cracks or other damage.

6. Inspect the case studs (Figure 316) for bending, cracks
or other damage. If necessary, replace studs as described
under Cylinder Stud Replacement in this section.

7A. On 2000-2002 model s, inspect the | eft side main bear-
ing races. Refer to Figure 317 for the outer bearing race
and Figure 318 for theinner bearing race. Also, check the
roller bearings for wear or damage. The bearings should
turn smoothly with no roughness. If any of these parts are
worn, replace the bearing assembly as described under
Left Side Main Bearing Assembly Replacement
(2000-2002 Models) in this section.

7B. On 2003 models, inspect theleft side assembled roller
bearing for wear or damage. The bearing should turn
smoothly with no roughness. If worn, replace the assem-
bled bearing as described under Left Side Main Bearing
Assembly Replacement (2003 Model) in this section.
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8. Inspect the right side main bearing (Figure 319) for
wear or damage. The bearing should turn smoothly with
no roughness. If it is damaged, replace the bearing assem-
bly as described under Right Side Main Bearing Replace-
ment in this section.

9. Inspect the camshaft needle bearings (Figure 320) in
the right side crankcase for damage. To replace this bear-
ing, refer to Camshaft Support Plate in this chapter.

10. Inspect the balance shaft bearings as described under
Balance Shaft Bearing Inspection/Replacement in this
chapter.

11. Inspect the valve lifter bore receptacles (Figure 321)
for wear or damage. Refer to Valve Lifters inthis chapter.

NOTE
If the original piston cooling jets are being
reinstalled, apply Loctite No. 222 (purple)
or an equivalent threadlocking compound to
the screw threads prior to installation.

12. Make sure the piston cooling jets (Figure 322) are
clear. If necessary, remove the T20 Torx mounting screws
(Figure 323), cooling jets and O-rings. Clean the oil jets
with compressed air. Install new O-rings and tighten the
screws securely.
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13. Check the oil filter fitting threads (Figure 324) for
damage. Repair or replace if necessary.

14. If necessary, remove the ail gallery plugs and clean
the ail pathswith solvent. Refer to Figure 325 and Figure
326. After cleaning the ail paths, apply compressed air to
clear out any solvent residue. Apply Loctite pipe sealant
to the plug threads and tighten securely.

15. Inspect the threaded holes for the transmission
mounting bolts. Refer to Figure 327 and Figure 328.
Clean out with thread tap if necessary.

Crankshaft and Connecting Rods
Cleaning and Inspection

If any portion of the crankshaft and/or connecting rods
are worn or damaged, replace them as one assembly. If
necessary, have the crankshaft overhauled by a
Harley-Davidson dealership.

1. Clean the crankshaft assembly in solvent and dry it
thoroughly with compressed air.

2. Holdthe shank portion of each connecting rod whereit
attachesto the crankshaft (Figure 329). Pull up and down
on each connecting rod. Any amount of up and down
movement indicates excessive lower bearing wear. If
there is movement, have the crankshaft overhauled.
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3. Measure connecting rod sideplay with a feeler gauge
(Figure 330) and compare it to the service limit in Table
2.

4. Inspect the right side (pinion shaft) (Figure 331) and
the left side (sprocket shaft) (Figure 332) for excessive
wear or damage.

5. Inspect the balancer drive chain sprocket teeth (Figure
333). Check for chipped or missing teeth.

6. Support the crankshaft on atruing stand or in a lathe
and check the runout at the flywhedl outer rim (A, Figure
334) and the shaft adjacent to the flywheel (B) with adial
indicator. If the runout exceeds the service limit in Table
2, have the crankshaft trued or overhauled.

7. Inspect the crankshaft position sensor timing teeth on
the left side flywheel for damaged or missing teeth.

8. On models so equipped, make sure the retaining ring
(Figure 335) issecureontheright side of the crankshaft.
9. Inspect the connecting rod bushings (Figure 336) for
wear. If necessary, replace as described under Piston Pin
Bushing Replacement in this chapter.

Right Side Main Bearing Replacement (All Models)

A hydraulic press and a crankshaft bearing remover and
installer (JIMS part No. 1146) are required for the follow-
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ing procedure. Refer to the manufacturer’s instructions
with the special tool.

Removal

1. Removethetwo Torx screws (A, Figure 337) securing
the bearing retainer plate (B) and remove the plate.

NOTE
The JIMS support tube is marked with either
REMOVER or INSTALLER on the side.

2. Position theright side crankcase with the outer surface
facing up.

3. Position the support tube with the REMOVER side fac-
ing down (Figure 338) and center the support tube onto the
outer surface of the right side bearing (Figure 339).

4. Hold the support tube in place and turn the crankcase
over (Figure 340) onto it.

5. Make surethe O-rings (Figure 341) arein place on the
support tube.

6. Insertthedriver/pilot (Figure 342) through the bearing
and into the support tube below. Push the driver/pilot
down until it bottoms on the bearing (Figure 343).

7. Place the crankcase and tools onto the press bed.

8. During removal, make sure that the curved edge on the
pilot/driver matchesthe raised edge of the crankcase (Fig-
ure 343).

9. Center the press driver over the pilot/driver shaft.

10. Hold the crankcase half parallel to the press bed and
have an assistant slowly apply pressure on the pilot/driver
shaft until the bearing is free from the case half.

11. Removethe case half and special toolsfrom the press
bed.

Installation

1. Apply alight coat of clean engine ail to the outer sur-
face of the bearing and to the crankcase receptacle.

2. Position the support tube with the INSTALLER side
facing up and place it on the press bed.

3. Position the crankcase with the outer surfacefacing up
and center it over the support tube. Align the leg of the
support tube with the offset of the crankcase surfaceto al-
low the crankcase to set flat on the support tube.

4. Align the crankcase bearing receptacle with the sup-
port tube.

5. Position the new bearing over the crankcase receptacle
and start it in by hand.

6. Insert the driver/pilot through the bearing and into the
support tube below. Push the driver/pilot down until it
bottoms on the bearing.
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7. Center the press driver over the driver/pilot.

8. Slowly apply press pressure to the driver/pilot and
press the bearing into the crankcase. Apply pressure until
resistanceif felt. Remove the driver/pilot.

9. Remove the crankcase and the support from the press
bed.

10. Check each side of the crankcase to make sure the
bearing is centered within the receptacle.

11. Install the bearing retainer plate (B, Figure 337). Ap-
ply medium strength threadl ocking compound to the Torx
screws (A, Figure 337) and install them. Tighten the
screws securely.

12. Make sure the bearing rotates smoothly.

Left Side Main Bearing Assembly
Replacement (2000-2002 Models)

Replace the left main bearing assembly as a complete
set even if one bearing or race is damaged.

Tools

The following tools or their equivalents are required to
remove and install the left side main bearing:
1. Hydraulic press.
2. Sprocket shaft bearing race tool (JMS part No.
94547-80A).
3. Race and bearing instalation tool handle (JMS part
No. 33416-80).
4. Snapring removal and installation tool (JMS part No.
1710).
5. Sprocket bearing race installation tool (JMS part No.
2246).

Inner and outer bearing race replacement

CAUTION
When replacing the bearing races in the fol-
lowing steps, do not remove the lock ring in-
stalled between the inner and outer bearing
races. This ring is under heavy tension and
will damage the bearing bore as it passes
through it.

1. Placethe crankcase on theworkbench with theinboard
surface facing up.

2. If «ill in place, remove the crankshaft spacer and ail
seal from the bearing bore.

3. Install half of the bearing race remover tool into the
crankcase and push it against the inner bearing race (A,
Figure 344).
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4. Ingtall the other half of the bearing race remover tool
into the crankcase and push it against the inner bearing
race (B, Figure 344).

5. Hold the bearing race remover toolsin place.

6. Insert the tool handle into the center of both race re-
mover tools. Press it in until the ring (Figure 345) is
locked into both bearing race remover tools (Figure 346).
7. Support the left crankcase half on the press bed with
wooden blocks and with the tool handle facing up.

8. Center the press ram directly over the tool handle
and slowly presstheinner bearing race out of the crank-
case.

9. Removethe crankcase and special toolsfrom the press
bed.

10. Place the crankcase on the workbench with the out-
board surface facing up.

11. Install half of the bearing race remover tool into the
crankcase and push it against the outer bearing race (A,
Figure 347).

12. Install the other half of the bearing race remover tool
into the crankcase and push it against the outer bearing
race (B, Figure 347).

13. Hold the bearing race remover tools in place.

14. Insert the tool handle into the race remover tools.
Pressit in until the ring (Figure 348) islocked into both
bearing race remover tools (Figure 349).

15. Support the left crankcase half on the press bed with
wooden blocks and with the tool handle facing up.

16. Center the pressram directly over thetool handleand
slowly press the outer bearing race out of the crankcase.
17. Remove the crankcase and special tools from the
press bed.

18. Clean the crankcase half in solvent and dry it with
compressed air.

19. Check the lock ring (Figure 350) for looseness or
damage. If thelock ring isloose or damaged, perform the
following:
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a. Place the crankcase on a workbench with the out-
board side facing up.

b. With the gap of thelock ring at the 12 o’ clock posi-
tion, install the special tool clamps onto each side of
the lock ring at the 10 o’clock and 2 o’ clock posi-
tions.

c. Securely tighten the 9/16 in. Allen screws securing
the clampsto the lock ring.

d. Use snap ring pliers to compress the lock ring and
withdraw it from the crankcase groove.

e. Remove the clamps from the old lock ring and in-
stall them onto the new lock ring.

f. Squeeze the pliers (Figure 351) and insert the lock
ring into the crankcase groove.

g. Make sure the lock ring gap is centered with the
crankcase oil hole.

NOTE
Install both races with their larger diameter
sides facing out. Install the bearing races
with the same tool used to remove the old
ones.

20. Apply clean engine ail, or press lube, to the bearing
receptaclesin the crankcase and to the outer surface of the
inner bearing races.

NOTE
The large end of the installer base must con-
tact the crankcase outer surface as shown in
Figure 352.

21. Placetheinstaller base on the pressbed with thelarge
end facing up.

22. Install the inboard outer race onto the crankcase re-
ceptacle (Figure 353).

23. Position the crankcase with the inboard surface fac-
ing up.

24, Install the crankcase onto the installer base so the
crankcase retaining ring rests on top of the installer base.
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25. Apply clean engine ail, or press lube, to the shaft of
the pressing plug and install the pressing plug into the in-
staller base (Figure 354). Push it down onto the bearing
outer race (Figure 355).

26. Center the press ram directly over the pressing plug
and slowly press the outer bearing race into the outboard
surface of the crankcase until it touches the retaining ring
(Figure 356).

27. Remove the crankcase and special tools from the
press.

28. Turn the crankcase over and repeat Steps 23-26 for
the outboard outer bearing race.

Crankshaft inner sprocket shaft bearing replacement

A sprocket shaft bearing cone installer (part No.
HD-997225-55B) is required to install the sprocket shaft
bearing (Figure 357).

1. Support the crankshaft with the bearing sidefacing up.

2. Install the bearing splitter under the bearing (Figure
358) and tighten it securely.

3. Attach abearing puller to the splitter (Figure 359).

4. Slowly tighten the center screw and withdraw the bear-
ing from the crankshaft shoulder.

5. Removethe bearing remover, splitter and bearing from
the crankshaft.

6. Clean the sprocket shaft with contact cleaner. Check
the sprocket shaft for cracks or other damage. If it isdam-
aged, refer service to a Harley-Davidson dealership.

7. Slide the new bearing over the sprocket shaft.

8. Refer to Figure 360 and install the new bearing asfol-
lows:

a. Apply clean graphite lubricant to the threads of the
pilot shaft, the flat washer and the bearing.

b. Thread thepilot shaft (A) onto the crankshaft until it
contacts the crankshaft shoulder.

c. Slidethe sleeve (B) over the pilot shaft until it con-
tacts the bearing inner race.

d. Install the bearing (C) and washer (D) over the pilot
shaft and onto the top of the sleeve.

e. Thread the handle (E) onto the pilot shaft (A).

f. Slowly tighten the handle clockwise until the bear-
ing bottoms on the crankshaft shoulder.

g. Unscrew and remove all parts of the special tool.
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Left Side Main Bearing Assembly
Replacement (2003 Model)

Tools

The following tools or their equivalents are required to
remove and install the left side main bearing (Figure
303):

1. Hydraulic press.

2. Crankshaft roller bearing pilot/driver (HD-997225-
55B).

3. Crankshaft roller bearing support tube (HD-42720-5).

NOTE
The support tube ends are marked with an A
and B. The A and B are referred to in the fol-
lowing procedure to indicate which side of
the support tube must face.

Bearing removal

1. Placethe crankcase on theworkbench with theinboard
surface facing up.

2. If still in place, remove the crankshaft spacer from the
bearing bore.

3. Carefully pull the thrust washer from the outer surface
of the crankcase past the oil seal.

4. Place the support tube on the workbench with the 4
sidefacing up.

5. Position the crankcase with the inner surface facing up
and place the bearing bore over the support tube.

6. Use asuitable size drift and tap the il seal out of the
bearing bore. Discard the oil seal.

7. Turn the crankcase over with the inner surface facing

up.

CAUTION
Do not damage the crankcase retaining ring
groove with the screwdriver. The groove
must remain sharp to correctly seat the re-
taining ring.

8. The roller bearing (A, Figure 361) is secured in the
crankcase with aretaining ring (B) on the inner surface of
the bearing bore. Remove the retaining ring (C, Figure
361) asfollows:

a. Useaflat tip screwdriver and place it under the re-
taining ring. Carefully lift the edge of the retaining
ring up and out of the crankcase groove.

b. Slide the tip of the screwdriver around the edge of
the bearing and continueto lift the retaining ring out
of the crankcase groove.

¢. Remove the retaining ring.
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9. Position the support tube (A, Figure 362) on the press
bed with the 4 side facing up.

10. Position the crankcase half with the outer side facing
up and position the crankshaft’s bearing bore over the sup-
port tube. Correctly align the two parts.

11. Slide the pilot/driver (B, Figure 362) through the
crankcase bearing and into the support.

12. Center thepressram (C, Figure 362) directly over the
pilot/driver (B) and slowly press the bearing out of the
crankcase.

13. Remove the crankcase and special tools from the
press bed.

14. Clean the crankcase half in solvent and dry it with
compressed air.

Bearing installation

1. Apply cleanengineoil, or presslube, to the bearing re-
ceptacle in the crankcase and to the outer race of the new
bearing.

2. Position the support tube (A, Figure 363) on the press
bed with the 4 side facing up.

3. Position the crankcase half with the inner side facing
up and position the crankshaft’ s bearing bore over the sup-
port tube. Correctly align the two parts.

4, Correctly position the new bearing (B, Figure 363)
over the crankcase bore.

5. Slidethe pilot/driver (C, Figure 363) through the new
bearing and the crankcase and into the support.

6. Center the pressram (D, Figure 363) directly over the
pilot/driver (C) and slowly press the bearing into the
crankcase until it Zightly bottomsin the crankshaft bearing
bore.

7. Removethe crankcase and special toolsfrom the press.
8. Make sure the bearing is has been pressed in past the
retaining ring groove. If the groove is not visible above
the bearing, repeat Steps 2-6 until the grooveisvisible.
9. Position the crankcase on the workbench with the in-
ner surface facing up.

CAUTION
Do not damage the crankcase retaining ring
groove with the screwdriver. The groove
must remain sharp to correctly seat the re-
taining ring.

NOTE
If the retaining ring will not correctly seat in
the crankcase groove, the bearing is not
correctly seated in the crankcase bore. Re-
peat Steps 2-6

10. Install the bearing’s new retainer ring as follows:
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a. Work the retaining ring into the crankcase groove
being careful not to damage the crankcase groove.

b. Use aflat tip screwdriver and push the retaining
ring. Continue to push the retaining ring into the
crankcase groove.

Crankshaft End Play Inspection (2000-2002 Models)

NOTE
The 2003 models are equipped with an as-
sembled roller bearing and this procedure is
not necessary.

The crankshaft end play must be between 0.001-0.005
in. (0.025-0.127 mm). End play is determined by the
thickness of the shim between theinner and outer bearings
on the left side. Table 6 lists the shim part numbers and
thickness.

If the end play was measured before disassembly and
was within specification, and if the same components are
reinstalled, then the same size shim can bereinstalled asa
starting point.

Carefully measure the end play as described in Step 11.
If thereis any doubt about your abilitiesto properly set up
the crankshaft end play, refer this procedure to a
Harley-Davidson dealership.

Tools

The following tools or their equivalents are required to
assembl e the crankcase halves:
1. Sprocket shaft bearing installation tool (JMS part No.
97225-55).
2. Crankshaft guide (JMS part No. 1288).
3. Engine base stand (JMS part No. 1138) and engine
stand (JIMS part No. 1142).

Procedure

1. Position the crankshaft (Figure 364) with the left side
facing up.

2. Apply clean engine oil or assembly lube to the inner
bearing and to the left side crankcase inner bearing race.
3. Ingtal the shim of the specified thickness onto the inner
bearing inner race.

4. Place the left crankcase half over the crankshaft
sprocket and onto the inner bearing.

5. Make sure the connecting rods are positioned within
the crankcase openings (Figure 365).

6. Make sure the crankcase is located correctly on the
crankshaft inner bearing.
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7. Install the outer roller bearing onto the crankshaft
(Figure 366) and push it into the outer bearing race.

8. Install the sprocket shaft bearing installation tool (Fig-
ure 367) onto the crankshaft following the manufacturer’s
instructions.

9. Hold ontothe handle of theinstallationtool (A, Figure
368) and tighten the large nut with awrench (B). Tighten
the large nut until the outer bearing is seated correctly and
makes firm contact with the shiminstalled in Step 3.

10. Remove the specia tools and make sure the outer
bearing is seated correctly.

11. Check crankshaft end play as follows:

a. Securely attach adial indicator to the left crankcase
half (A, Figure 369).

b. Positionthedial indicator contact pointer on the end
of the crankshaft (B, Figure 369).

¢. Push down hard on the crankcase (C, Figure 369)
while turning it back and forth.

d. Hold the crankcase down and zero the dial gauge.

e. Pull up onthecrankcaseasfar asit will gowhileturn-
ing it back and forth. Note the dia indicator reading.

f. Repeat thisstep several timesand notethereadings.
They should all be the same.

g. The end play should be within 0.001-0.005 in.
(0.025-0.127 mm). If the end play is incorrect, re-
place the shim with a shim of a different thickness.
Table 6 lists the various thickness shims and their
part numbers.

h. Remove the dial indicator.

Crankcase Assembly

One specia tool, crankshaft guide (JIMS part No.
1288), isrequired to assemble the crankcase halves.
1. Perform Steps 1-9 of Crankshaft End Play Inspection
(2000-2002 Models) in the proceeding procedure and in-
stall the crankshaft into the left side crankcase.
2. Turn the crankcase assembly over and place it on
wooden blocks thick enough so the left side of the crank-
shaft clears the workbench surface.
3. Ingtall thenew O-rings (Figure 370) onto both locating
dowelsin both locations (Figure 371) in the right crank-
case half. Apply clean engine oil to the O-rings.
4. Ingtall the crankshaft guide (Figure 372) over the
crankshaft.
5. Thoroughly clean and dry both crankcase gasket sur-
faces before applying gasket sealer in Step 6.
6. Apply athin coat of a non-hardening gasket sealant to
the crankcase mating surfaces. Use one of the following
gasket sealants:

a Harley-Davidson crankcase sealant (part No.

HD-99650-81).

366

367

368

369

CHAPTER FOUR



ENGINE

370

371

372

373

187

374

b. 3M #3800 sedlant.

¢. ThreeBond Liquid Gasket 1104.
7. Align the crankcase halves and carefully lower the
right crankcase half onto the crankshaft and left crank-
casehalf. Pressit down until it is seated correctly on the
locating dowels. If necessary, carefully tap the perime-
ter of the right crankcase half until it is seated around
the entire perimeter.

CAUTION

When properly aligned, the crankcase
halves will fit snugly against each other
around the entire perimeter. If they do not
meet correctly, do not attempt to pull the
case halves together with the mounting
bolts. Separate the crankcase assembly and
investigate the cause of the interference.

8. Remove the crankshaft guide (Figure 373) from the
crankshaft.
9. If available, place the crankcase assembly in an engine
stand. Secure the engine stand to the workbench.
10. Install the nine crankcase boltsinto the left crankcase
half (Figure 374) and tighten them as follows:
a. Alternately tighten the nine bolts finger-tight.
b. Using the torque pattern shown in Figure 375,
tighten the bolts to 10 ft.-Ib. (14 Nem).
¢. Using the same sequence, tighten the boltsto 15-19
ft.-Ib. (20-26 Nem).
11. Install the left crankcase oil seal as described in the
following procedure.
12. Apply clean engine oil to the outer surface of the
sprocket shaft spacer and install it onto the crankshaft and
into the oil seal (Figure 376).
13. Install the following components as described in this
chapter:
a. Alternator rotor and stator assembly (Chapter
Eight).
b. Oil pump.
c. Camshaft assembly.
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d. Pushrods and valve lifters.

e. Pistons.

f. Cylinder heads and cylinders.
14. Install the engine into the frame as described in this
chapter.

Crankcase Left Side Oil Seal Replacement
Special Tools

The following tools or their equivalents are required to
install the oil seal:
1. Sprocket shaft sead installer tool (JMS part No.
39361-69).
2. Sprocket shaft bearing installation tool (JMS part No.
97225-55).

Procedure

1. Remove the sprocket shaft spacer (Figure 376) from
the crankshaft and the oil seal.

2. Carefully pry the old oil seal out of the bearing bore
and discard it.

3. Positionthenew oil seal with the open sidefacing out.
4. Ingtall theoil seal onto the crankshaft (Figure 377) and
center it within the bearing bore.

5. Apply clean engineoil or presslubetotheinstaller tool
threads, both washers and the radia bearing.

6. Install the main body onto the crankshaft and screw it
on until it stops (Figure 378).

7. Install the shaft seal installer tool following the manu-
facturer’sinstructions.

8. Hold ontothehandle (A, Figure 379) of the main body
and tighten the large nut (B) with a wrench. Tighten the
large nut slowly and make sure the oil seal (C, Figure
379) is entering straight into the bearing bore.

9. Tighten the large nut until the shaft seal installer tool
contacts the crankcase surface (Figure 380).

10. Remove the special toals.

11. Apply clean engine oil to the outer surface of the
sprocket shaft spacer and install it onto the crankshaft and
into the oil seal (Figure 376).

Cylinder Stud Replacement

Replace bent or damaged cylinder studs (A, Figure
381) to prevent cylinder block and cylinder head leaks.
1. If the engine lower end is assembled, block off the
lower crankcase opening with clean shop cloths.
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2A. If the stud has broken off with the top surface of the
crankcase, remove it with a stud remover. Refer to Chap-
ter One.

2B. If the stud is till in place, perform the following:
a. Thread a 3/8 in.-16 nut onto the top of the stud.

b. Thread an additional nut onto the stud and tighten it
against the first nut so they are locked.

c. Turn the bottom nut counterclockwise and unscrew
the stud.

3. Clean the stud threads in the crankcase with a spiral
brush, then clean them with an aerosol parts cleaner. If
necessary, clean the threads with an appropriate size tap.

NOTE
If the new studs have a threadlocking com-
pound patch already applied to the lower
stud threads, do not apply any additional
locking compound.

4. If the new stud does not have the threadlocking com-
pound patch, apply ThreeBond TB1360 (red) or an equiv-
aent to the studs lower threads.

NOTE
The cylinder studs have a shoulder on one
end. This end must be installed next to the
crankcase surface.

5A. Install the Mation Pro stud installation tool (part No.
08-0148) (B, Figure 381) onto the stud.

5B. Place a 0.313 in. diameter steel ball (H-D part No.
8860) into a cylinder head bolt, then thread the bolt onto
the end of the new stud without the collar.

6. Position the stud with the shoulder end going in first
and hand-thread the new stud into the crankcase.

CAUTION
Do not use a breaker bar, ratchet or similar
tool to install the studs. These tools may
bend the stud and cause the engine to leak
oil.

7. Hold the air impact wrench directly in-line with the
stud. Slowly tighten the new stud with an air impact
wrench until the stud shoul der just contactsthetop surface
of the crankcase (Figure 382).

8. Tighten the stud to 10 ft.-1b. (14 Nem).

9. Remove the cylinder head bolt and steel ball or instal-
lation tool from the cylinder stud.

10. Repesat Steps 2-9 for any additional studs.
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COUNTER BALANCER ASSEMBLY
1. Locating dowel 9. Piston assembly
2. Balancer shaft support  10. Bolt
(front and rear) 11. Support assembly*
3. Balancer* 12. Nut
4. Ball bearing 13. Washer
5. Chain* 14. Sprocket*
6. Chain guide (lower) 15. Spacer**
7. Seal (oil interconnect) 16. Bearing
8. Chain guide (upper)

what is contained in the various Kits.
**Spacers are available in nine different thicknesses.

*Many of the components are arranged in kits that contain parts that
must be replaced as a set. Check with a Harley-Davidson dealership for

COUNTER BALANCER ASSEMBLY
Special Tools

The following special tools are required to service the
counter balancer assembly (Figure 383):

1. Balancer shaft retention pins (JMS part No. 1163 or
part No. HD-44062).

2. Hydraulic tensioner compressor (part No. HD-44063).
3. Hydraulic tensioner retainers (part No. HD-44408).

Removal

1. Separate the crankcase halves as described in this
chapter.

2. Place the left side crankcase on the workbench sup-
ported by wooden blockswith theinner surfacefacing up.

3. If still in place, remove and discard the rubber oil inter-
connect seal (Figure 384).
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4. Rotate the crankshaft until the holes in the balance
shafts (A, Figure 385) align with the holes in the shaft
supports (B).

5. Insert a balancer shaft retaining pin (C, Figure 385)
into the front and the rear supports to lock the balancer
shafts (A) in place.

6. Install and clamp the tensioner compressor (A, Figure
386) over the balancer chain adjacent to the hydraulic
tensioner (B) and the bottom of the chain guide bracket
(©.
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7. Pump the tensioner compressor handle and compress
the hydraulic tensioner (A, Figure 386).

8. Move the retainer (D, Figure 386) over the tip of the
tensioner (B).

9. Release the pressure on the tensioner compressor and
removeit.

10. Repeat Steps 6-9 for the remaining tensioner assem-
bly.

11. Loosen the self-locking hex nuts (E, Figure 386) on
the balancer shafts. If the nutsare difficult to loosen anin-
correct amount or type of threadlocking compound may
have been applied during prior installation of the nuts. If
necessary, heat the hex nuts to loosen the threadlocking
compound. Do not remove the hex nuts at thistime.

CAUTION
Do not apply heat to the hex nuts with any
type of open flame (propane or welding
torch).

NOTE
If necessary, an industrial type heat gun, ca-
pable of 248° F (120° C) may be required to
loosen the hex nut on the balancer shaffts.

12. Carefully pry on the tensioner guide to clear it from
the locking post.

13. Use a small screwdriver and pry the front chain
tensioner guide (1, Figure 387) upward from the locking
post.

14. Repeat Step 13 for the rear chain tensioner guide (2,
Figure 387).

15. Carefully pry the chain tensioner guide (3, Figure
387) away from the chain guide bracket assembly while
freeing the two tensioner tabs (4) on the lower chain run.
16. Remove hoth self-locking hex nuts and washers (5, 6
Figure 387), loosened in Step 11, from the front and rear
balance shafts.

17. Carefully pry the rear (7, Figure 387) and front (8)
sprockets away from the chain guide bracket assembly
and release the balancer chain (9). Remove the balancer
chain and both sprockets.

18. Remove the spacer from the front balance shaft.

19. Removethesix T40 Torx screws (10, Figure 387) se-
curing the chain guide support assembly to the balancer
shaft supports and crankcase.

CAUTION
After removing the balancer shaft retain-
ing pins, inspect the tip of each pin. If the
small ball at the end is missing, locate it
within the crankcase half and remove it. If
the ball worked loose and stays within the
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. Front chain tensioner guide
. Rear chain tensioner guide
. Chain tensioner guide

. Tensioner tab

. Hex nut and washer—front
. Hex nut and washer—rear

. Rear sprocket

. Front sprocket

. Balancer chain

. Torx screw

. Retaining pins
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. Retaining ring

. Inner bearing

. Balancer shaft support
. Dowel pins

. Balancer

. Outer bearing
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crankcase, severe engine damage could
occur.

be installed in the correct location during
assembly. The balancer shafts are identical
with the same part number.

20. Remove both balancer shaft retaining pins (11, Fig-
ure 387), installed in Step S, from the front and rear sup- 21. Withdraw the front and rear balancer shaft supports

ports.

NOTE
The balancer shaft supports are marked
with a F (front) and R (rear) and they must

and balancer shafts from the left side crankcase bearings
(Figure 388). Do not lose the two dowel pins at each sup-
port location.

22. Inspect all components as described in this chapter.
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Installation

1. Place the l€eft side crankcase on the workbench sup-
ported by wooden blockswith theinner surfacefacing up.

2. Apply clean engineoil to the balancer shaft bearingsin
the crankcase. Also apply oil to the balancer shafts where
they engage the bearings.

3. Position the balancer shaft with the smooth end facing
down and insert it into the crankcase bearing. Push the
balancer shaft down until it bottoms.

4. Repeat Step 3 for the other balancer shaft.

5. Make sure both locating dowels are in place in the
crankcase.

6. Install thefront balancer shaft support marked with aF
over the front balancer shaft into the crankcase front re-
ceptacle. Push the support down until it bottoms against
the crankcase mating surface.

7. Install the rear balancer shaft support marked with a R
over the rear balancer shaft into the crankcase rear recep-
tacle. Push the support down until it bottoms against the
crankcase mating surface.
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8. Compress both hydraulic tensioners and install the
chain guide support assembly over the front and rear bal-
ance shafts. Push the assembly down until it seats flush
with the crankcase mating surface.

9. Apply a high strength threadlocking compound to the
T40 Torx screws through the chain guide support assem-
bly, the balancer shaft housings and into the crankcase.
Tighten al six screws (10, Figure 387) finger tight and
make surethe assembly is seated flush with the crankcase
mating surface. Do not try to pull the assembly down with
the Torx screws.

10. Tighten the six Torx screws to 18-22 ft.-1b. (24-30
Nem) in the sequence shown in Figure 389.

11. Rotate the crankshaft until the sprocket timing mark
is at the 6 0’ clock position (A, Figure 390) and the flat
portion (B) isdirectly below the crankshaft crankpin hole
(©.

12. Rotatethebalance shaftsuntil the holesinthebalance
shafts (A, Figure 385) align with the shaft supports (B).

13. Insert balance shaft retaining pins (C, Figure 385)
into the front and rear supports and balancer shaftsto lock
the balancer shafts (A) in place. Thiswill lock the balance
shafts into correct timing with the crankshaft.

14. Install the spacer onto the fiont balance shaft.

15. Correctly position the chain sprockets with their
marksfacing UP. Install thefront (8, Figure 387) and rear
(7) sprockets onto the balance shafts.

16. Install the washer and an old hex nut onto each bal-
ance shaft and tighten the nuts sufficiently to hold the
sprockets in place.

17. Perform Front Sprocket Alignment procedure as de-
scribed in this section. This procedure must be doneto en-
sure correct alignment between the sprockets and balance
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Rear alignment
mark

Center alignment
mark

Front alignment
mark

chain. If this alignment is incorrect, there will be prema-
ture wear on the sprockets and balancer chain.

18. Apply athin coat of clean engine ail to the balancer
chain.

19. Locate the balancer chain timing marks as shown in
Figure 391. Loosely place the balancer chain next to the
front and rear sprockets and crankshaft timing mark.
Align the colored chain links next to the sprockets.

20. Slide the balancer chain over the sprockets starting
with the rear sprocket. Align the colored chain link with
the alignment arrow on the rear sprocket and mesh the
chain onto the sprocket.

21. Pull the balancer chain taut and align the center col-
ored chain link with the alignment mark on the crankshaft
sprocket.

22. Pull the balancer chain taut, align the colored chain
link with the alignment arrow on the front sprocket, then
mesh the balancer chain onto the front sprocket.

CAUTION
All three balancer chain link alignment
marks must be correctly aligned with the
three sprockets. If alignment is incorrect,
the balancer system will not function cor-
rectly, resulting in excessive vibration.

23. Verify that all three colored chain links are aligned
with the marks on both front and rear sprockets and the
crankshaft sprocket (Figure 391). Readjust if necessary.

NOTE
If new self-locking hex nuts are not avail-
able, apply a high-strength threadlocking

compound to the old nuts prior to installa-
tion.

24. Removethe old nutsinstalled in Step 16. Install new
self-locking hex nuts (5, 6 Figure 387) and tighten to
78-82 ft.-1b. (106-111 Nem).

25. After the nuts have been tightened, once again verify
that all three colored chain links are aligned with the
marks on both front and rear sprockets and the crankshaft
sprocket (Figure 391). Readjust if necessary.

26. Correctly position the front upper chain guide (A,
Figure 392) with the F facing out. Install the front guide
onto the post and push it down until it snapsinto place.

27. Correctly position the rear upper chain guide (B, Fig-
ure 392) with the R facing out. Install the rear guide onto
the post and push it down until it snapsinto place.
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28. Install the lower chain guide (C, Figure 392) into
place and snap the two retention tabs (D) into place lock-
ing the guide in place.

29. Install and clamp the tensioner compressor (A, Fig-
ure 393) over the balancer chain adjacent to the hydraulic
tensioner and the bottom of the chain guide bracket.
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30. Pump the tensioner compressor handle and compress
the hydraulic tensioner (C, Figure 393).

31. Slidethehydraulictensioner retainer (B, Figure 393)
away from the tip of the tensioner (C).

32. Slowly release pressure on the tensioner compressor
and removeit.

CAUTION
After removing the balancer shaft retaining
pins, inspect the tip of each pin. If the small
ball at the end is missing, locate it within the
crankcase half and remove it. If the ball
worked loose and stays within the crank-
case, severe engine damage could occur.

33. Repeat Steps 29-32 for the remaining tensioner.

34. Slowly remove the balancer shaft retaining pin (D,
Figure 393), installed in Step 13, from the balancer shaft
support and the balancer.

35. Install anew rubber interconnect (Figure 384).

Front Sprocket Alignment

The balancer sprocket alignment tool (JMS part No.
1166 or part No. HD-44064) isrequired for this procedure
(Figure 394).

This procedure if for the front sprocket only. The rear
sprocket is not equipped with a spacer.

1. Slidethe special tool (Figure 395) over the crankshaft
and the timing sprocket shoulder.

2. Hold down the special tool in place on the crankshaft
and move the tool over onto the front sprocket face.

3. Alignmentiscorrect if thetool’soutside step clearsthe
top surface of the sprocket (Figure 396). Alignment clear-
ance between the tool and the sprocket surfaceis0.014in.
(0.356 mm). Thetool’sinside step must not pass over the
sprocket face.

4. If alignment isincorrect, replace the spacer with anew
onethat will bring the front sprocket alignment into speci-
fication. Refer to Table 7.

Inspection

1. Cleanal partsinsolvent and dry with compressed air.
2. Check theflatness of each sprocket with astraightedge
and flat feeler gauge. The sprocket must be flat within the
service limit specification in Table 2.

3. Inspect the crankshaft and balancer sprockets for un-
dercut or sharp teeth (Figure 397) or missing teeth.

NOTE
The balancer chain sprocket on the crank-
shaft is pressed into place. If severely dam-
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aged, have the sprocket replaced by a
Harley-Davidson dealership.

4. If excessivewear or damageisevident, replacethebal-
ancer sprockets and balancer chain as a set. Rapid bal-
ancer chain wear occursif the new chain isinstalled with
worn sprockets.

5. Check the sprocket surfacewhereit mateswith the bal -
ancer surface. Make sure the surfaceis clean without any
burrs or surface irregularities. Replace as necessary.

6. Thebalancer chain will darken to abrown color asthe
result of wear and the exposure of engine ail. If the chain
hasturned blue, it has overheated and should bereplaced.
7. Inspect the inner plate chain links. They must be
slightly polished on both sides. If the chain shows consid-
erable uneven wear on one side, the sprockets are cor-
rectly aligned. Excessive wear requiresthe balancer chain
and sprockets to be replaced.

8. Inspect the upper and lower chain guides for wear or
damage. Replaceany guideif agrooveisworn to the wear
limit in Table 2.

9. Inspect the chain guide support assembly for wear or
distortion. Replace if necessary.

Balance Shaft Bearing Inspection/Replacement
Inspection

Refer to Figure 388.

I nspect the balancer bearing in the balance shaft support
and in the left side crankcase (Figure 398). Turn each in-
ner race by hand (Figure 399). The bearing must turn
smoothly. Some axia play isnormal, but radial play must
be negligible. See Figure 400.

If the bearing(s) is damaged, replace it as described in
the following.

Inner crankcase bearing replacement

A balancer shaft bearing remover and installer (JIMS
part No. 1167) and a hydraulic press are required to ser-
vice the counterbalancer shaft bearing.

1. Separate the crankcase and remove the balancer sys-
tem as described in this chapter.

2. Thoroughly clean the crankcase half with solvent and
dry with compressed air.

3. Place the left side crankcase half on towels or shop
clothsto protect the exterior finish. Place the crankcase on
the workbench.

4. Apply alight coat of graphite lubricant to the threads
of the bearing puller and large nut.

Low sprocket height

Normal wear Excessive wear
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5. Insert the bearing puller onto the bearing and tap it into
place (Figure 401) with a plastic mallet. Make sure the
puller is seated correctly under the bearing inner race.

6. Install the plate (A, Figure 402) onto the puller and
rest it flush with the crankcase sealing surface.

7. Insert therod (B, Figure 402) into the puller and push
itin until it bottoms.

8. Install the brass washer (A, Figure 403) and large nut
(B) onto the puller and plate.

9. Secure the puller with a 5/8 in. open end wrench to
keep it from rotating.

CAUTION
Do not turn the puller with the 5/8 in.
wrench, just keep it from rotating.

10. Using a1 1/8 in. wrench on the large nut (B, Figure
403), tighten the large nut until the bearing is pulled free
from the crankcase receptacle.

11. Place the left side crankcase half on towels or shop
clothsto protect the exterior finish. Placethe crankcase on
wooden blocks on the press bed.

12. Apply alight coat of clean engine cil to the crankcase
bearing receptacle and to the bearing outer race surface.
13. Place the bearing onto the bearing receptacle.

14. Placetheingtaler collar (Figure 404) onto the bearing.
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15. Center the pressram directly over theingtaler collar and
dowly press the bearing into the crankcase until it is seated.
16. Removethecrankcaseand special toolsfromthepress.
17. Rotate the bearing to make sure it rotates fregly.

18. Repesat Steps 3-17 for the other bearing if necessary.

Outer support bearing replacement

A crankcase bearing remover (part No. HD-44065) and hy-
draulic pressarerequired to replace the outer support bearing.
1. Remove the balancer shaft support as described in this
chapter.

2. Thoroughly clean the support in solvent and dry with
compressed air.

3. Placethebearing remover (A, Figure 405) onthepressbed.
4. Placethe bearing shaft support (B, Figure 405) upside
down on the bearing remover.

5. Place a pilot (C, Figure 405) or suitable size socket
onto the bearing outer race.

6. Center the pressram (D, Figure 405) over the pilot or
socket.

7. Slowly apply pressure and remove the bearing and re-
taining ring from the support.

8. Releasepress pressure and removethe pilot or socket.
9. Discard the bearing and retaining ring.

10. Thoroughly cleanthe bore of the support and dry with
compressed air.

11. Apply cleanengineail to the support bore surfaceand
to the outer surface of the bearing.

12. Placethe balancer shaft support (A, Figure 406) on a
piece of wood on the press bed.

13. Install anew retaining ring onto the new bearing and
make sure it seats correctly in the bearing groove.

14. Position the new bearing (B, Figure 406) and retain-
ing ring (C) with the bearing letters facing up.

15. Place the bearing onto the support.

16. Place apilot (D, Figure 406) or suitable size socket
onto the bearing outer race.

404

405

406
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17. Center the pressram (E, Figure 406) over the pilot or
socket.

18. Slowly apply pressure and press the bearing and re-
taining ring into the support until the retaining (C, Figure
406) fits flush against the housing surface.

19. Release presspressure and removethe pilot or socket.
20. Rotatethenew bearingand makesureit rotatesfreely.

ENGINE BREAK-IN

Following cylinder service such as boring, honing and
installing new rings, or major lower end work, break-in
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the engine as though it were new. The service and perfor-
mance life of the engine depends on the break-in.

1. For thefirst 50 mi. (80 km), maintain engine speed be-
low 2500 rpmin any gear. However, do not lug the engine.
Do not exceed 50 mph during this period.

2. From 50-500 mi. (80-804 km), vary the engine speed.
Avoid prolonged steady running at one engine speed. Dur-
ing this period, increase engine speed to 3000 rpm. Do hot
exceed 55 mph.

3. After thefirst 500 mi. (804 km), the engine break-inis
complete.

Table 1 GENERAL ENGINE SPECIFICATIONS

Item

Engine type

Bore and stroke

Displacement

Compression ratio

Torque

Maximum sustained engine speed
Engine and transmission weight
Cooling system

Specifications

Four- stroke, 45 ° OHV V twin,
Twin Cam 88B (balanced)

3.75 x 4.00 in. (95.25 x 101.6 mm)

88 cubic inch (1450 cc)

9.0to 1

82 ft. Ib. (111 Nem) @ 3000 rpm

5600 rpm

204 Ibs. (92.5 kg)

Air-cooled

Table 2 ENGINE SERVICE SPECIFICATIONS

New
Item in. (mm)

Cylinder head
Warp
Valve guide fit in head
Valve seat fit in head
Rocker arm
Shaft-to-rocker arm bushing
Shaft-to-rocker arm support
End clearance
Valves
Valve stem-to-guide clearance

0.0020-0.0033 (0.051-0.084)
0.003-0.0045 (0.076-0.114)

0.0005-0.0020 (0.013-0.051)
0.0007-0.0022 (0.018-0.056)
0.003-0.0013 (0.076-0.033)

Service limit
in. (mm)

0.006 (0.15)
0.002 (0.051)
0.002 (0.051)

0.0035 (0.089)
0.0035 (0.089)
0.025 (0.635)

Intake 0.0008-0.0026 (0.020-0.066) -
Exhaust 0.0015-0.0033 (0.038-0.084) -
Seat width 0.040-0.062 (1.02-1.58) -

(continued)
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Table 2 ENGINE SERVICE SPECIFICATIONS (continued)
New Service limit
Item in. (mm) in. (mm)

Valve stem protrusion
Valve springs
Free length
Outer
Inner
Piston-to-cylinder clearance
Piston pin clearance in piston
Piston rings
Compression ring end gap
Top ring
Second ring
Qil control ring end gap
Compression ring side clearance
Top ring
Second ring
Oil control ring side clearance
Cylinder
Taper
Out of round
Warp
At top (cylinder head)
At base (crankcase)
Cylinder bore
Standard
Oversize 0.005 in
Oversize 0.010 in.
Oversize 0.020 in.
Oversize 0.030 in.
Connecting rod
Connecting rod-to-crankpin clearance
Piston pin clearance in connecting rod
Side play
Valve lifters
Lifter-to-guide clearance
Roller fit
Roller end clearance
Camshaft support plate
Camshaft chain tensioner shoe
Camshaft support plate warpage
Camshaft bushing fit
Oil pump rotor tip clearance
Sprocket shaft Timken bearing
Cup fit in crankcase
Cone fit on shaft
Crankshaft
Runout (flywheel at rim)
Runout (shaft at flywheel)
End play
Balancer sprocket
Flatness limit
Balancer chain
Upper and lower chain guide
groove limit

2.105-2.177 (53.47-55.3)
1.926-1.996 (48.9-50.7)
0.0006-0.0016 (0.015-0.041)
0.0001-0.0004 (0.003-0.010)

0.007-0.020 (0.178-0.508)
0.007-0.020 (0.178-0.508)
0.009-0.052 (0.23-1.32)

0.002-0.0045 (0.051-0.114)
0.0016-0.0041 (0.041-0.104)
0.0016-0.0076 (0.041-0.193)

0.0004-0.0012 (0.0102-0.0305)
0.0003-0.0007 (0.008-0.018)
0.005-0.015 (0.13-0.38)

0.0008-0.0020 (0.02-0.05)

0.003-0.005 (0.8-0.13)
0.005-0.0015 (0.013-0.038)

0.000-0.010 (0.0-0.25)
0.000-0.002 (0.0-0.05)
0.001-0.005 (0.03-0.13)

2.064 (52.43)

0.0053 (0.135)
0.001 (0.25)

0.020 (0.51)
0.020 (0.51)
0.050 (1.27)

0.0037 (0.09)
0.0037 (0.09)
0.0072 (0.18)

0.002 (0.05)
0.003 (0.08)

0.006 (0.15)
0.008 (0.20)

3.753 (95.326)
3.758 (95.453)
3.763 (95.580)
3.773 (95.834)
3.783 (96.088)

0.002 (0.05)
0.002 (0.05)
0.020 (0.51)

0.003 (0.076)
0.0015 (0.038)
0.026 (0.660)

0.080-0.090 (2.03-2.29)*
0.010 (0.25)

0.0008-0.001 (0.0203-0.0254)
0.004 (0.10)

0.015 (0.38)
0.003 (0.08)
0.006 (0.015)

0.008 (0.20)

0.080-0.090 (2.03-2.29)*

*1/2 the thickness of the shoe.
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Table 3 PUSH ROD AND LIFTER LOCATION

ENGINE
Cylinder Lifter bore
Front
Intake Inside
Exhaust Outside
Rear
Intake Inside
Exhaust Outside

Cylinder head/rocker housing bore

Rear
Front

Front
Rear

Table 4 ENGINE TORQUE SPECIFICATIONS

Balancer shaft chain guide assembly
Torx screws
Balancer shaft sprocket nuts
Bearing retainer plate screws
Breather cover bolts
Camshaft cover screws
Camshaft support plate Allen bolts
Camshaft support plate-to-
oil pump Allen bolts
Camshaft position sensor cover screw
Camshaft position sensor screw
Crankshaft position sensor screw
Crankshaft sprocket bolt
Crankcase bolts
Cylinder head bolts
Cylinder head bracket bolts
Cylinder studs
Engine oil drain plug
Engine-to-transmission bolts
Preliminary
Final
Engine upper mounting bracket
Cylinder head-to-bracket bolts
Bracket-to-frame bolt
Engine front mount bolts
Engine upper mounting bracket
Lower bracket-to-cylinder head bolts
Upper bracket-to-frame bolt
Lifter cover bolts
Oil fitting
Oil line cover bolts
Oil pump screws
Oil pressure sending unit
Pipe plug
Piston oil jet screw
Rear camshaft sprocket bolt
Rocker arm
Housing bolts
Support plate bolts
Cover bolt
Shift lever pinch bolt
Sprocket shaft nut
Drain plug
Voltage regulator bolts

Refer to text
15-19

Refer to text
28-35

10

Refer to text

18-22
15-18
18-22
150-165
14-21

20-30
90-120
125-155
90-120

90-120
20-30
50-80
90-120

120-144

90-120
120-144
90-108
90-120
92-120
120-144
25-35

120-168

24-30
106-111
2-3
10-14
14-17.5
10-14

10-14
2-3
6-9
10-14

20-26

38-47
14
14-16

20
41-48

34-41
61-68
95-108

34-41
61-68
10-14
14-16
10-12
10-14
11-14
14-16
3-4

14-19
25-30
20-24
24-30
203-224
19-29
8-11
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Table 5 REAR CAMSHAFT SPROCKET SPACERS

Part No. in. mm
25717-00 0.327 8.31
25719-00 0.317 8.05
25721-00 0.307 7.79
25722-00 0.287 7.29
25723-00 0.297 7.54

Table 6 CRANKSHAFT LEFT SIDE BEARING SPACER SHIM (2000-2002)

Shim part No. in. mm

9110 0.0905-0.0895 2.299-2.273
9120 0.0925-0.0915 2.350-2.324
9121 0.0945-0.0935 2.400-2.375
9122 0.0965-0.0955 2.451-2.426
9123 0.0985-0.0975 2.502-2.476
9124 0.1005-0.0995 2.553-2.527
9125 0.1025-0.1015 2.602-2.578
9126 0.1045-0.1035 2.654-2.629
9127 0.1065-0.1055 2.705-2.680
9128 0.1085-0.1075 2.756-2.731
9129 0.1105-0.1095 2.807-2.781
9130 0.1125-0.1115 2.858-2.932
9131 0.1145-0.1135 2.908-2.883
9132 0.1165-0.1155 2.959-2.934
9133 0.1185-0.1175 3.010-2.985
9134 0.1205-0.1195 3.061-3.035

Table 7 BALANCER SPROCKET SPACERS

Part No. in. mm
14780-00 0.130 3.302
14781-00 0.140 3.356
14782-00 0.150 3.810
14783-00 0.160 4.064
14784-00 0.170 4.318
14785-00 0.180 4.572
14786-00 0.190 4.826
14787-00 0.200 5.080
14788-00 0.210 5.334
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CLUTCH AND PRIMARY DRIVE

This chapter describes service proceduresfor the clutch
and primary drive assemblies.

Specificationsarein Tables 1-3 at the end of this chap-
ter.

PRIMARY CHAINCASE COVER
Removal
Refer to Figure 1.

WARNING
Disconnect the negative battery cable be-
fore working on the clutch or any primary
drive component to avoid accidentally acti-
vating the starter.

NOTE
On models so equipped, always disarm the
optional TSSM security system prior to dis-
connecting the battery or the siren will
sound.

1. Disconnect the negative battery cable as described in
Chapter Eight.

2. On models so equipped, remove the left side floor-
board as described in Chapter Fourteen.

3. On FLST models, remove the front portion of the shift
lever assembly as described in Chapter Six.

4. Drain the primary chain oil as described in Chapter
Three.

NOTE
Note the location of the inspection cover
screws. There are two different length
screws and they must be reinstalled in the
correct location.

5. Removethe primary chain inspection cover and gasket
(A, Figure 2).

NOTE
Note the location of the outer cover bolts.
There are two different length bolts and they
must be reinstalled in the correct location.

6. Remove the bolts and captive washers securing the
chaincase cover (B, Figure 2) and remove the chaincase
cover.

7. Remove the chaincase cover gasket.

8. Remove the dowel pins, if necessary.

Inspection

1. Remove all gasket residue from the chaincase cover
(Figure 3) and chaincase housing gasket surfaces.

2. Clean the cover in solvent and dry it with compressed
air.
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@ PRIMARY CHAINCASE

1. Oil seal 13. Quad ring
2. Housing 14. Clutch cover
3. Gasket 15. Screw
4. Cover 16. O-ring
5. Oil seal 17. Washer
6. Retaining ring 18. Lockwasher
7. Bearing 19. Bolt
8. Retaining ring 20. Drain plug
9. Dowel pin (magnetic)
10. Oil seal 21. Gasket
11. Bushing 22. Inspection cover
12. Bolt 23. Screw

3. Inspect the cover for cracks or damage. Check the Installation

lower portion (Figure 4) for any damage from road de-
bris.

4. Inspect the starter jackshaft bushing (Figure 5) for ex-
cessive wear or damage. Replace the bushing as follows:

a. Remove the bushing with a blind bearing removal
tool.

b. Clean the bushing bore in the housing.

c. Press the new bushing in until its outer surface is
flush with the edge of the bushing bore.

1. If removed, install the dowel pins (A, Figure 6) onto
the chaincase housing.

CAUTION
Harley-Davidson specifies that a new
Print-O-Seal gasket must be installed every
time the chaincase outer cover is removed.

2. Install a new gasket (B, Figure 6) over the locating
pinsand seat it against the gasket surface of the chaincase
housing.
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3. Install two new round gaskets (C, Figure 6) on the
3 crankcase cover studs.

4. Slidetheprimary cover (B, Figure 2) over thelocating
dowels and seat it flush against the gasket.

NOTE
The gasket sealing surface is very thin and
the overall size of the gasket is very large.
The gasket may shift prior to the installation
of the cover bolts. Make sure the gasket is
positioned correctly during installation of
the cover bolts in Step 5.

5. Install the primary cover bolts and captive washers
into the locations noted during removal. Tighten the pri-

4 mary cover bolts to 108-120 in.-lb. (12-14 Nem). Make
sure the gasket seats flush around the cover.

6. Install the primary chain inspection cover and gasket
(A, Figure 2). Tighten the primary chain inspection cover
screws to 84-108 in.-1b. (9-12 Nem).

7. On FLST models, install the front portion of the shift
lever assembly as described in Chapter Six.

8. On models so equipped, install the |eft side floorboard
as described in Chapter Fourteen.

9. RE€fill the primary chaincase with thetype and quantity
of oil specified under Primary Chaincase Lubrication in
Chapter Three.

5 10. Connect the negative battery cable as described in
Chapter Eight.

CLUTCH ASSEMBLY

This section describes removal, inspection and installa-
tion of the clutch plates. If the clutch requires additional
service, refer to the clutch shell proceduresin this chapter.

Refer to Figure 7.
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CLUTCH ASSEMBLY

. Snap ring

. Clutch shell and sprocket
Bearing

. Snap ring

. Clutch hub

Clutch nut

. Diaphragm spring seat

. Diaphragm spring

. Friction disc B

©CONOUOAWNR

10.
11.
12.
13.
14.

15.
16.
17.

2 321425
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Clutch plates 18. Snap ring

Friction disc A 19. Thrust washer
Pressure plate 20. Radial bearing
Diaphragm spring 21. Oil slinger
Diaphragm spring 22. Pushrod (right side)
retainer 23. Pushrod (right side)
Bolt 24. Pushrod (left side)
Release plate 25. Locknut

Snap ring

Removal

NOTE
On models so equipped, always disarm the
optional TSSM security system prior to dis-
connecting the battery or the siren will
sound.

2. Remove the clutch mechanism inspection cover and
quad ring (C, Figure 2).

3. At the clutch mechanism, loosen the clutch adjusting
screw locknut (A, Figure 8) and turn the adjusting screw
(B) counterclockwise to dlow slack against the dia-

phragm spring.

1. Disconnect the negative battery cable as described in 4. Remove the primary chaincase outer cover as de-

Chapter Eight.

scribed in this chapter.
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5. Loosen the bolts securing the diaphragm spring re-
tainer (A, Figure 9) in a crisscross pattern. Remove the
boltsand theretainer and diaphragm spring (B, Figure 9).
6. Remove the pressure plate.

7. Remove the clutch plates and friction discs from the
clutch shell.

8. Remove the damper spring and damper spring seat
from the clutch shell. Keep all partsin order as shown in
Figure 10.

Inspection

When measuring the clutch components, compare the
actual measurements to the specificationsin Table 1. Re-
place partsthat are out of specification or show damage as
described in this section.

1. Cleanall partsin solvent and thoroughly dry them with
compressed air.
2. Inspect the friction discs as follows:

NOTE
If any friction disc is damaged or out of
specification as described in the following
steps, replace all of the friction discs as a
set. Never replace only one or two discs.

a. Inspect the friction material (Figure 11) for exces-
sive or uneven wear, cracks and other damage.
Check the disc tangs for surface damage. The sides
of the disc tangs must be smooth where they contact
the clutch shell finger; otherwise, the discs cannot
engage and disengage correctly.

NOTE
If the disc tangs are damaged, inspect the
clutch shell fingers carefully as described
later in this section.

b. Measure the thickness of each friction disc with a
vernier caliper (Figure 12). Measure at severa
places around the disc.

3. Inspect the clutch plates (Figure 13) asfollows:

a. Inspect the clutch platesfor cracks, damage or color
change. Overheated clutch plates will have a blue
discoloration.

b. Check the clutch plates for oil glaze buildup. Re-
move buildup by lightly sanding both sides of each
plate with 400 grit sandpaper placed on a surface
plate or piece of glass. Clean off all sandpaper resi-
due after cleaning the clutch plate(s).

¢. Place each clutch plate on a flat surface and check
for warp with afeeler gauge (Figure 14).
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d. The clutch plate inner teeth mesh with the clutch
hub splines. Check the clutch plate teeth for rough-
ness or damage. The teeth contact surfaces must be
smooth; otherwise, the plates cannot engage and
disengage correctly.

NOTE
If the clutch plate teeth are damaged, in-
spect the clutch hub splines carefully as de-
scribed later in this section.

4. Inspect the diaphragm spring (Figure 15) for cracks or

damage.

5. Inspect the diaphragm spring retainer for cracks or

damage. Also check for bent or damaged tabs (Figure

16).

6. Inspect the pressure plate inner contact surface (Fig-

ure 17) for cracks or other damage.

7. Inspect the pressure plate outer surface (Figure 18)

where the diaphragm spring makes contact for wear

marks (Figure 19).

8. If necessary, disassemblethe pressureplate asfollows:

a. Remove the snap ring and remove the release plate,

left side pushrod and locknut (Figure 20) from the
pressure plate.
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b. Inspect the release plate, left side pushrod and
locknut for wear or damage.

¢. Inspect the snap ring groove for damage (Figure
21).

d. Position the release plate with the OUT mark facing
out (Figure 22) and install the assembly into the
pressure plate.

e. Install the snap ring and make sure it is correctly
seated in the pressure plate groove.

Installation

NOTE

The original equipment clutch (Figure 10)
has nine friction plates, eight steel plates,
one damper spring and one damper spring
seat. Make sure each part is installed. When
installing an aftermarket clutch plate as-
sembly, follow the manufacturers instruc-
tions.

1. Soak the clutch friction disc and clutch plates in new
primary drive oil for approximately five minutes before
installing them.
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2. Install the damper spring seat (Figure 23) into the
clutch hub and push it in until it seats within the clutch
hub.

3. Position the damper spring with the dished side facing
out and install it onto the clutch hub against the damper
spring seat (Figure 24).

NOTE
There are two different types of clutch fric-
tion discs (Figure 25). The wider friction
disc A is the normal width disc. The narrow
width friction disc B is installed first, as it
works in conjunction with the damper
spring and damper spring seat.

4. Ingtal the clutch friction disc B (Figure 26) onto the
clutch shell and clutch hub. Push it on until it bottoms
within the clutch hub and the damper spring and damper
spring seat.

5. Install aclutch plate (Figure 27), then afriction disc 4
(Figure 28). Continue to alternately install the clutch
platesandfriction discs. Thelast part installed isafriction
disc 4 (Figure 29). Make sureitislocked into placeinthe
clutch shell (Figure 30).

6. Install the pressure plate onto the clutch hub (Figure
31).
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7. Position the diaphragm spring with the dished sidefac-
ing out and install it onto the pressure plate (Figure 32).
Hold the pressure plate in place.

8. Position the diaphragm spring retainer with the finger
side (Figure 33) facing in toward the diaphragm spring
and install the diaphragm spring retainer (Figure 34) and
bolts.

9. Tighten the bolts (Figure 35) in a crisscross pattern to
90-110in.-1b. (10-12 Nem).

10. Make sure the left side pushrod and nut (A, Figure
36) arein place, then install the release plate (B).

11. Secure the release plate with the snap ring (Figure
37). Make sure the snap ring is seated correctly in the
pressure plate groove (Figure 38).

12. Install the primary chaincase cover as described in
this chapter.

13. Install the clutch mechanism inspection cover and
quad ring.

14. Connect the negative battery cable as described in
Chapter Eight.
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CLUTCH SHELL, COMPENSATING SPROCKET
AND PRIMARY DRIVE CHAIN

Removal

This procedure describes clutch shell (Figure 39), pri-
mary chain and compensating sprocket removal (Figure
40). These components must be removed from the engine
and transmission as an assembly.

NOTE
On models so equipped, always disarm the
optional TSSM security system prior to dis-
connecting the battery or the siren will
sound.

1. Disconnect the negative battery cable as described in
Chapter Eight.

2. Remove the primary chaincase cover as described in
this chapter.

3. If necessary, remove the diaphragm spring, pressure
plate, clutch plates and friction discs as described in this
chapter. This procedure is shown with these components
removed.

4A. If aspecial tool is available, such as a primary drive
locking tool (JMS part No. 2234), place it onto the pri-
mary chain next to the clutch housing (Figure 41).

4B. If the special tool is not available, shift the transmis-
sionintofifth gear. Have an assistant apply therear brake.

CAUTION
The clutch nut has left-hand threads. Turn
the clutch nut clockwise fo loosen it.

5. Loosen the clutch nut with an impact wrench. Remove
the clutch nut (Figure 42).

6. Loosen the compensating sprocket nut with an impact
wrench.

7. Remove the compensating sprocket nut, cover assembly
(Figure 44) and diding cam (A, Figure 45).

8. Loosen the primary chain shoe adjuster locknut (B, Fig-
ure 45) and push the tensioner assembly down (C) torelieve
tension on the primary chain. Remove the locknut.

9. Removethe compensating sprocket (A, Figure 46), pri-
mary chain (B) and clutch assembly (C) at the same time.

10. Remove the shaft extension (Figure 47) and the
spacer (Figure 48).

11. Inspect the various components as described in this
chapter.
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39 CLUTCH ASSEMBLY
1. Snap ring 10. Clutch plates 18. Snap ring
2. Clutch shell and sprocket 11. Friction disc A 19. Thrust washer
3. Bearing 12. Pressure plate 20. Radial bearing
4. Snap ring 13. Diaphragm spring 21. QOil slinger
5. Clutch hub 14. Diaphragm spring 22. Pushrod (right side)
6. Clutch nut retainer 23. Pushrod (right side)
7. Diaphragm spring seat 15. Bolt 24. Pushrod (left side)
8. Diaphragm spring 16. Release plate 25. Locknut
9. Friction disc B 17. Snap ring

Installation

1. Remove all threadlocking compound residue from the
crankshaft and mainshaft threads, and from the compen-
sating sprocket nut and the clutch nut.

2. Remove al gasket residue from the inner primary
housing gasket surfaces.

3. Install the spacer (Figure 48) and the shaft extension
(Figure 47) onto the crankshaft.

4. Assemble the compensating sprocket, primary chain
and clutch.

5. Install the compensating sprocket (A, Figure 46), pri-
mary chain (B) and clutch assembly (C) at the sametime.

6. Install thesliding cam (A, Figure 45) and the cover as-
sembly (Figure 44).

7A. Install the same tool set-up (Figure 41) used during
removal to prevent the compensating sprocket and clutch
shell from rotating during the following steps.
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40 COMPENSATING SPROCKET

Bolt

. Anchor plate

Screw

. Washer

Nut

. Primary chain

. Chain tensioner

. Tensioner pad

. Snap ring

. Spacer

. Shaft extensioner

. Compensating sprocket

. Sliding cam

. Cover assembly
with spring

. Nut
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CAUTION 43

When using the clutch holder in Step 7B,
make sure to secure it squarely onto the
clutch shell. If the clutch holder starts to
slip, stop tightening the clutch nut and repo-
sition the clutch holder. If the clutch holder
slips while tightening the clutch nut, it may
damage the clutch shell splines.

7B. If thespecial tool isnot available, hold the clutch shell
with a clutch holder (A, Figure 49).
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NOTE
The clutch nut has left-hand threads. Turn
the nut counterclockwise fo tighten it.

8. Apply two drops of ThreeBond TB1360 or an equiva
lent to the clutch nut threads. Install the nut (Figure 42) and
tighten it (B, Figure 49) to 70-80 ft.-1b. (95-108 Nem).

9. Apply two drops of ThreeBond TB1360 or an equiva-
lent to the compensating sprocket nut threads. Install the
nut (Figure 43) and tighten it (Figure 50) to 150-165
ft.-Ib. (203-204 Nem).

10. If used, removethe specia tool from the clutch shell.
11. Adjustthe primary chain asdescribedin Chapter Three.

12. If removed, install the clutch plates and friction discs,
pressure plate, and the diaphragm spring as described in
this chapter.

13. Install the primary chaincase outer cover as described
in this chapter.

14. Adjust the clutch as described in Chapter Three.

15. Connect the negative battery cable as described in
Chapter Eight.
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CLUTCH SHELL, CLUTCH HUB
AND SPROCKET

Inspection

Theclutch shell isasubassembly consisting of the clutch
shell, the clutch hub, the bearing and two snap rings.
1. Remove the clutch shell as described in this chapter.
2. Holdthe clutch shell and rotate the clutch hub by hand.
The bearing is damaged if the clutch hub binds or turns
roughly.
3. Check the sprocket (A, Figure 51) and the starter ring
gear (B) on the clutch shell for cracks, deep scoring, ex-
cessive wear or heat discoloration.
4. If the sprocket or ring gear isworn or damaged, replace
the clutch shell. If the primary chain sprocket isworn, also
check the primary chain and the compensating sprocket as
described in this chapter.
5. Inspect the clutch hub for the following conditions:

a. Theclutch plate teeth dlidein the clutch hub splines
(A, Figure 52). Inspect the splines for rough spots,
grooves or other damage. Repair minor damage
with afile or oil stone. If the damage is severe, re-
place the clutch hub.

b. Inspect the clutch hub inner splines (Figure 53) for
galling, severe wear or other damage. Repair minor
damage with afine cut file. If damageis severe, re-
place the clutch hub.

c¢. Inspect the bolt towers and threads (B, Figure 52)
for thread damage or cracks at the base of the tower.
Repair thread damage with the correct size metric
tap. If any of thetowersare cracked or damaged, re-
place the clutch hub.

6. Check the clutch shell. The friction disc tangs ide in
the clutch housing grooves (C, Figure 52). Inspect the
groovesfor cracksor galling. Repair minor damagewith a
file. If the damage is severe, replace the clutch housing.
7. If the clutch hub, clutch shell or bearing is damaged,
replace them as described in the following procedure.

Disassembly/Assembly

Do not separate the clutch hub and shell unless either
part or the bearing is going to be replaced. If the two parts
are separated, the bearing will be damaged. Removal and
installation of the bearing requires a hydraulic press.

1. Removethe clutch as described in this chapter. Remove
the clutch shell assembly from the primary drive chain.

2. Removethe snap ring (Figure 54) from the clutch hub
groove.

3. Support the clutch hub and clutch shell in a presswith
the primary chain sprocket side facing up (Figure 55).
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4. Placeasuitablesizearbor inthe clutch hub surface and
press the clutch hub (A, Figure 56) out of the bearing.

5. Removetheclutch shell fromthepress(B, Figure 56).

6. On the inner surface of the clutch shell, remove the
bearing retaining snap ring (Figure 57) fromthegroovein
the middle of the clutch shell.

CAUTION
Press the bearing out through the primary
chain sprocket side of the clutch shell. The
bearing bore has a shoulder on the primary
chain side.
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Flat side against bearing

58

7. Support the clutch shell in the press with the primary
chain sprocket side facing up.

8. Placeasuitablesize arbor on the bearing inner race and
press the bearing out of the clutch shell (Figure 58).

9. Thoroughly clean the clutch hub and shell in solvent
and dry them with compressed air.

10. Inspect the bearing bore in the clutch shell for dam-
age or burrs. Clean off any burrsthat would interfere with
new bearing installation.

11. Support the clutch shell in the press with the primary
chain sprocket side facing down.
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12. Apply chaincase lubricant to the clutch shell bearing
receptacle and to the outer surface of the bearing.

13. Align the bearing with the clutch shell receptacle.
14. Place a suitable size arbor on the bearing outer race
and slowly press the bearing into the clutch shell until it
bottoms on the lower shoulder. Press only on the outer
bearing race. Applying force to the bearing’s inner race
will damage the bearing. Refer to Basic Service Methods
in Chapter One for additional information.

15. Position the new snap ring with the flat side against
the bearing and install the snap ring into the clutch shell
groove (Figure 57). Make surethe snap ring is seated cor-
rectly in the clutch shell groove.

16. Pressthe clutch hub into the clutch shell asfollows:

CAUTION
Failure to support the inner bearing race
properly will cause bearing and clutch shell
damage.

a. Place the clutch shell in a press. Support the inner
bearing race with a sleeve as shown in Figure 59.

b. Align the clutch hub with the bearing and slowly
press the clutch hub into the bearing until the
clutch hub shoulder seats against the bearing inner
race.

c. Install anew snap ring (Figure 54) into the clutch
hub. Make sure the snap ring is seated correctly in
the clutch hub groove.

17. After completing assembly, hold the clutch shell (A,
Figure 60) and rotate the clutch hub (B) by hand. The
shell should turn smoothly with no roughness or binding.
If the clutch shell binds or turns roughly, the bearing was
installed incorrectly. Repeat this procedure until this prob-
lem is corrected.

PRIMARY CHAIN AND GUIDE INSPECTION

1. Remove the primary chain as described under the
Clutch, Compensating Sprocket and Primary Drive Chain
procedure in this chapter.

2. Cleantheprimary chainin solvent and dry it thoroughly.
3. Inspect the primary chain (Figure 61) for excessive
wear, cracks or other damage. If the chainisworn or dam-
aged, check both sprockets for wear and damage.

NOTE
Ifthe primary chain is near the end of its ad-
Jjustment level or if no more adjustment is
available, and the adjusting guide (Figure
62) is not worn or damaged, the primary
chain is excessively worn and must be re-
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placed. Service specifications for chain
wear are not available.

4. Inspect the adjusting guide (Figure 62) for cracks, se-
vere wear or other damage. Replace the adjusting shoe if
necessary.

PRIMARY CHAIN ALIGNMENT

A spacer, installed behind the compensating sprocket,
aligns the compensating and clutch sprockets. Install the
original spacer when reinstalling the compensating
sprocket, primary chain and clutch assembly. However, if
the primary chain is showing wear on one side, or if new
components that could affect alignment have been in-
stalled, perform the following steps:

1. Remove the chaincase cover as described in this chap-
ter.

2. Adjust the primary chain tension so the chain is snug
against both the compensating sprocket and clutch shell
sprocket.

3. Push the primary chain toward the engine and trans-
mission (at both sprockets) as far asit will go.

4. Place a straightedge across the primary chain side
plates as close to the compensating sprocket as possible.
5. Close to the compensating sprocket, measure the dis-
tance from the chain link side plates to the primary
chaincase housing gasket surface (Figure 63). Record the
measurement.

6. Repeat Steps4 and 5 with theend of the straightedge as
close to the clutch sprocket as possible (Figure 64). Re-
cord the measurement.

7. The difference between the two measurements should
be within 0.030 in. (0.76 mm) of each other. If the differ-
ence exceeds this amount, replace the spacer (Figure 65)
with a suitable size spacer. Refer to Table 3 for spacer
thickness and part numbers.

8. To replace the spacer, refer to Clutch Shell, Compen-
sating Sprocket and Primary Drive Chain inthischapter.
9. Install the primary cover as described in this chapter.
10. Check and adjust the primary chain tension as de-
scribed in Chapter Three.

COMPENSATING SPROCKET INSPECTION

Refer to Figure 40.
1. Remove the compensating sprocket assembly as de-
scribed in this chapter.
2. Clean al parts in solvent and dry them with com-
pressed air.
3. Check the cam surfaces (Figure 66) for cracks, deep
scoring or wear.
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4. Check the compensating sprocket gear teeth (Figure
67) for cracks or wear.

NOTE
Ifthe compensating sprocket teeth are worn,
also check the primary chain and the clutch
shell gear teeth (B, Figure 51) for wear.

5. Check the compensating sprocket inner bushing (Fig-
ure 68) for wear.

6. Check the dliding cam inner splines (Figure 69) for
wear.

7. Check the shaft extension splines for wear or galling.

8. Check the cover (Figure 70) for damage.

9. Inspect the inner threads (Figure 71) of the nut for
damage.

10. If any of these components were replaced, check the
primary chain alignment as described in this chapter.

PRIMARY CHAINCASE HOUSING

The primary chaincase housing (Figure 72) isbolted to
the engine and transmission. It houses the primary drive
assembly, flywheel, starter jackshaft, and the mainshaft
oil seal and bearing assembly.

Removal
Refer to Figure 73.

NOTE
On models so equipped, always disarm the
optional TSSM security system prior to dis-
connecting the battery or the siren will
sound.

1. Disconnect the negative battery cable as described in
Chapter Eight.

2. Remove the shift lever assembly as described under
External Shift Mechanism in Chapter Six.

3. Remove the primary chaincase cover as described in
this chapter.

4. Remove the compensating sprocket, primary chain
and clutch assembly as described in this chapter.

5. Remove the starter motor as described in Chapter
Eight.

6. Pry the lockwasher tabs away from the front two pri-
mary housing bolts. Loosen the four primary hous-
ing-to-engine mounting bolts (Figure 74).

7. Pry the lockwasher tabs away from the rear four pri-
mary housing bolts. Loosen the four primary hous-
ing-to-transmission mounting bolts (Figure 75).
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PRIMARY CHAINCASE

. Oil seal 13. Quad ring
Housing 14. Clutch cover
Gasket 15. Screw
Cover 16. O-ring
Oil seal 17. Washer

. Retaining ring 18. Lockwasher
Bearing 19. Bolt

. Retaining ring 20. Drain plug

. Dowel pin (magnetic)

. Oil seal 21. Gasket

. Bushing 22. Inspection cover

. Bolt 23. Screw
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8. Removeall eight bolts securing the housing to the en-
gineand thetransmission. Discard all lockwashers as new
ones must be installed.

9. Remove the starter jackshaft assembly from the hous-
ing as described in this chapter.

10. Tap the primary housing loose.

11. Remove the housing from the engine, transmission
and gearshift shaft.

12. Remove the O-ring (Figure 76) from the engine
crankcase shoulder.

Inspection

1. Remove all gasket residue from the housing gasket
surfaces (A, Figure 77).
2. Clean the housing in solvent and dry it thoroughly.
3. Check the housing (Figure 78) for cracks or other
damage.
4. Check the starter jackshaft oil seal for excessive wear
or damage. If necessary, replace the oil seal asfollows:
a. Notethedirectiontheoil sedl lipfacesinthe housing.
b. Pack the new oil seal lipswith grease.
c. Pry theail seal out of the inner primary housing.
d. Carefully drivethe new oil seal into the housing un-
til it seats against the housing shoul der.
5. Inspect the starter jackshaft bushing (B, Figure 77) for
wear, cracks or other damage. If necessary, replace the
bushing as follows:
a. Remove the bushing with a blind bearing removal
tool.
b. Clean the bushing bore in the housing.
c. Press the new bushing in until its outer surface is
flush with the edge of the bushing bore.
6. Turn the inner bearing race (Figure 79) by hand. Re-
place the bearing as follows:
a. Remove the oil seal (Figure 80) as described in
Step 7.
b. Remove theinner and outer bearing snap rings.
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¢. Support the housing and press the bearing out.
d. Install the outer snap ring (clutch side). Make sure
the snap ring is correctly seated in the groove.

CAUTION
When pressing the bearing into the housing,
support the outer snap ring. The force re-
quired to press the bearing into the inner
primary housing may force the snap ring out
of its groove, damaging the housing.

€. Support the inner housing and outer snap ring.
Pressthe bearing into theinner housing until it seats
against the snap ring.

g. Install the inner snap ring. Make sure the snap ring
is seated correctly in the groove.

h. Instal anew oil seal asdescribed in Step 7.

7. Inspect the primary housing oil seal (Figure 80) for
excessive wear, tearing or other damage. If necessary, re-
place the oil seal asfollows:

a. Removetheoil seal with awide-blade screwdriver.

b. Clean the oil seal bore.

c. Pack the ail seal lip with a waterproof bearing
grease.

d. Position the oil seal with its closed side facing out.
Press the new oil seal in until its outer surface is
flush with the edge of the bearing bore.

8. Check the primary chain adjuster rack screws (Figure
81) for looseness. Tighten the screws if necessary.

—h

Installation

1. Thoroughly clean the outer surface of the eight bolt
holes of the inner cover. Apply alight coat of black RTV
sealant to the inner surfaces.
2. Install the new O-ring (Figure 76) onto the engine
crankcase shoulder.
3. To prevent the transmission mainshaft splines from
damaging the inner cover oil seal asit passes over, wrap
the mainshaft splines with tape.
4. If removed, install the drive belt prior to installing the
inner housing.
5. Align the inner housing with the engine and transmis-
sion, andinstall it. Push theinner housing on until it stops.
6. Install all eight boltsand new lockwashers securing the
inner housing to the engine and the transmission.
7. Tightentheinner housing boltsin thefollowing order.
a. Tighten the four primary housing-to-engine mount-
ing bolts (Figure 74) to 17-21 ft.-Ib. (23-29 Nem).
Bend the lockwasher tabs against the four bolt
heads.
b. Tighten the four primary housing-to-transmission
mounting bolts (Figure 75) to 17-21 ft.-Ib. (23-29
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82 STARTER JACKSHAFT

Snap ring groove

Snap ring groove
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. Bolt

. Lockplate

. Thrust washer
(with seal insert)

. Pinion gear

Spring

. Snap ring

. Coupling

. Jackshaft

. Snap ring

. Coupling
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Nem). Bend the lockwasher tabs against the four
bolt heads.

8. Install the starter jackshaft as described in this chapter.
9. Install the starter motor asdescribed in Chapter Eight.

10. Install the compensating sprocket, primary chain and
clutch assembly as described in this chapter.

11. Install the primary chaincase cover as described in
this chapter.

12. Connect the negative battery cable as described in
Chapter Eight.

STARTER JACKSHAFT
Removal

Refer to Figure 82.
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NOTE
On models so equipped, always disarm the
optional TSSM security system prior to dis-
connecting the battery or the siren will sound.

1. Disconnect the negative battery cable as described in
Chapter Eight.

2. Remove the primary chaincase cover as described in
this chapter.

NOTE
The pinion gear components (1-5, Figure
82) can be removed with the clutch/pri-
mary chain assembly in place. If only
these parts require service, do not per-
form Step 3.

3. Remove the compensating sprocket, primary chain
and clutch assembly as described in this chapter.

4, Straighten the tab on the lockplate (Figure 83).

5. Wrap the pinion gear with a cloth to protect the finish,
then secure it with pliers (A, Figure 84).

6. Loosen and remove the bolt (B, Figure 84), lockplate
and thrust washer from the starter jackshaft assembly and
the end of the starter motor.

7. Remove the pinion gear (Figure 85) and spring from
the jackshaft.

8. Removethe jackshaft assembly and the coupling from
the inner housing.

Inspection

1. Clean the jackshaft assembly (Figure 86) in solvent
and dry it with compressed air.

2. Check the snap ring installed in each coupling (Figure
87) and (Figure 88). Replace any loose or damaged snap
rings.

3. Replace al worn or damaged parts.

Installation

NOTE
Before installing the coupling in Step 4,
note the snap ring (Figure 87) installed in-
side the coupling. The coupling side with
the snap ring closest to its end slides over
the jackshaft.

1. Install thejackshaft (Figure 89) into the housing. Push
itinuntil it stops.

2. Position the coupling with its counterbore facing to-
ward the jackshaft and install the coupling (Figure 90)
into the housing bushing.

3. Install the spring (Figure 91) onto the jackshaft.
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4. Ingtall the pinion gear (Figure 92) onto the jackshaft.

5. Push in on the pinion gear (A, Figure 93) and install
the bolt, lockplate and thrust washer (B) onto the
jackshaft.

6. Push the assembly on until it bottoms.

7. Align the lockplate tab with the thrust washer, then in-
sert the tab into the notch in the end of the jackshaft.

8. Screw the bolt into the starter motor shaft by hand.

9. Wrap the pinion gear with a cloth to protect the finish,
then secure it with pliers (A, Figure 84).

10. Tighten the starter jackshaft bolt (B, Figure 84) to
84-108 in.-Ib. (9-12 Nem). Bend the outer lockplate tab
against the bolt head (Figure 83).

11. To ensure the components have been installed cor-
rectly, perform the following:

a Instal the clutch shell onto the transmission
mainshaft.

b. With the starter motor not engaged, the pinion gear
(A, Figure 94) must not engage the clutch shell gear
(B).

c. To check for proper engagement, pull out on the
pinion gear and engage it with the clutch shell gear.
Then rotate the clutch shell in either direction and
make sure the pinion gear rotates with it.

d. If engagement isincorrect, remove the clutch shell
and correct the problem.

e. Remove the clutch shell.

12. Install the compensating sprocket, primary chain and
clutch assembly as described in this chapter.

13. Install the primary chaincase cover as described in
this chapter.

14. Connect the negative battery cable as described in
Chapter Eight.
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CLUTCH CABLE REPLACEMENT

1. Before removing the clutch cable, make a drawing of
its routing path from the handlebar to the transmission
side door.

2. Disconnect the clutch cable from the clutch release
mechanism (Figure 95) as described under Transmission
Side Cover in Chapter Six.

3. Removethe snap ring from the base of the clutch lever
pivot pin.

4. Remove the pivot pin and slide the clutch lever out its
perch.

5. Removethe plastic anchor pin (Figure 96) and discon-
nect the clutch cable from the lever.

6. Check the clutch lever components (Figure 97) for
worn or damaged parts.

7. Make sure the anti-slack spring screw (Figure 98) on
the bottom of the clutch lever istight.

8. Removethe screw and bracket (Figure 99) securing the
clutch cable to the frame front down tube cross member.
9. Carefully pull the clutch cable down through the steer-
ing stem upper and lower brackets (Figure 100, typical)
and out from behind the voltage regulator/rectifier (Fig-
ure 101, typical).
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10. Route the new clutch cable from the handiebar to the 13. Secure the pivot pin with the snap ring.

transmission side cover following the drawing madein Step 1.

14. Reconnect the clutch cable to the clutch release

11. Fittheclutch cableintoitslever and secureit with the

plastic anchor pin (Figure 96).

12. Slide the clutch lever into the perch and install the

mechanism as described under Transmission Side Cover
in Chapter Six.

pivot pin. 15. Adjust the clutch as described in Chapter Three.
Table 1 CLUTCH SPECIFICATIONS AND SPROCKET SIZES
Item Specification
Clutch type Wet, multiplate disc

Clutch lever free play
Clutch friction plate thickness
service limit
Clutch plate warp
service limit
Compensating sprocket
Clutch sprocket
Transmission sprocket

1/16-1/8 in. (1.6-3.2 mm)
0.143in. (3.62 mm)

0.006 in. (0.15 mm)
25 teeth
36 teeth
32 teeth

Table 2 CLUTCH AND PRIMARY CHAINCASE TORQUE SPECIFICATIONS

Item ft.-1b. in.-1b. Nem
Diaphragm spring bolts - 90-108 10-12
Clutch hub nut* 70-80 - 95-108
Compensating sprocket nut* 150-165 - 203-224
Primary chaincase cover bolts 108-120 12-14
Primary chaincase inspection cover

long and short screws 84-108 9-12
Primary chaincase

housing-to-engine and transmission bolts 17-21 - 23-29
Starter jackshaft bolt 84-108 9-12

*Apply threadlocking compound

Table 3 COMPENSATING SPROCKET ALIGNMENT SPACERS

Spacer part No. in. mm
35850-84 0.010 0.25
35851-84 0.020 0.51
35852-84 0.030 0.76
24032-70 0.060 1.52
24033-70 0.090 2.29
24034-70 0.120 3.05
24035-70 0.150 3.81
24036-70 0.180 4,57
24037-70 0.210 5.33
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TRANSMISSION

This chapter covers procedures for the transmission and
shift linkage. Specifications arein Tables 1-3 at the end of
the chapter. Special tool requirements are described in the
procedures. All of the special tools used in this manual and
their part numbers are listed in Table 12 of Chapter One.

All models are equipped with afive-speed transmission
that is separate unit attached to the rear of the engine. The
transmission shaft and shifter assemblies can be serviced
with the transmission case mounted in the frame.

SHIFTER ASSEMBLY

The shifter assembly (Figure 1) consists of the external
shift linkage and internal shift cam and shift arm compo-
nents. The internal components can be serviced with the
transmission case installed in the frame by removing the
top cover.

If a shifting problem is encountered, refer to the trou-
bleshooting procedures in Chapter Two and eliminate all
clutch and shifter mechanism possibilities before consid-
ering transmission repairs. Improper clutch adjustment
(Chapter Three) is often a cause of poor shifting.

Shift Linkage Adjustment

The shift linkage assembly connects the transmission
shift rod lever to the foot-operated shift levers. The shift
linkage does not require adjustment unlessit isreplaced or
the transmission gears do not engage properly.

CAUTION

On FLST models, the heal shift lever must
never touch the footboard when shifting
gears. To ensure proper gear engagement
and avoid possible transmission damage,
there must be a minimum clearance of 3/8
in. (9.5 mm) between the bottom of the heal
shift lever and the top of the footboard. If the
clearance is not correct, reposition the heal
shift lever as described under External
Shift Mechanism in this chapter.

NOTE
On models so equipped, always disarm the
optional TSSM security system prior to dis-
connecting the battery or the siren will sound.

1. Disconnect the negative battery cable as described in
Chapter Eight.
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. Snap ring
. Bearing

Bolt

. Support—right side
. Shift cam

. Support—left side
. Locating dowel

. Cam follower

. Sleeve

. Spring

. Bolt

. Shift fork shaft

. Shift fork No. 3

. Shift fork No. 2

SHIFTER ASSEMBLY

15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.

Shift fork No. 1
Set screw

Shift peg

Shift lever (FLST)
Bolt

Bolt

Washer

Outer shift lever
(FXST)

Shift rod

Shift lever
Washer

Acorn nut
O-ring

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

Bearing sleeve
Nylon washer
Shift rod lever

Bolt

Oil seal

Washer

Retaining ring
Centering pin
Transmission case
Spring

Shift lever
centering pin

Shift shaft lever/pawl
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2. Loosenthetwo shift linkagerod locknuts (A, Figure 2).

3. Removetheacorn nut (Figure 3) and washers securing
the shift linkage rod to the inner shift lever.

4. Turntheshift linkagerod (B, Figure 2) as hecessary to
change the linkage adjustment.

5. Reconnect the shift linkage rod to thefront shift lever and
tighten the locknuts to 20-24 ft.-1b. (27-32 Nem).

6. Recheck the shifting. Readjust if necessary.

7. If this adjustment does not correct the shifting, check
the shift linkage for interference problems.
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EXTERNAL SHIFT MECHANISM
Removal/Installation
Refer to Figure 1.

NOTE
On models so equipped, always disarm the
optional TSSM security system prior to dis-
connecting the battery or the siren will sound.

1. Disconnect the battery negative lead as described in
Chapter Eight.

2. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Eight.

3. Onmodelsso equipped, removethefront left sidefoot-
board as described in Chapter Fourteen.

4A. On FXST models, perform the following:

a. Makean alignment mark onthe outer shift lever and
the end of the shift shaft lever.

b. Remove the clamp bolt and remove the outer shift
lever.

4B. On FLST models, perform the following:

a. Make an alignment mark on the heal shift lever and
the end of the shift shaft lever.

b. Removetheclamp bolt and removethe heal shiftle-
ver.

¢. Make an alignment mark on the toe shift lever that
relatesto the end of the shift lever shaft.

d. Remove the clamp bolt and remove the toe shift le-
ver.

5. Remove the nylon washer from the inner shift lever.

6. Remove the acorn nut (Figure 3) and washers secur-
ing the shift linkage rod to the inner shift lever.

7. Removethejiffy stand and mounting bracket assembly
as described in Chapter Fourteen.

8. Remove the primary chaincase assembly as described
in Chapter Five.

9. Remove the clamp bolt securing the shift rod lever
(Figure 4) to the transmission case.

10. Remove the shift rod lever, shift rod, inner and outer
shift levers(Figure 5) and shift lever shaft asan assembly.

11. Install by reversing these removal steps. Tighten the
clamp bolts securely.

TRANSMISSION TOP COVER

The transmission top cover assembly can be serviced
with the transmission case installed in the frame.
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! SHIFT CAM ASSEMBLY
1. Snap ring 6. Retaining ring
2. Ball bearing 7. Detent follower
3. Support—right side 8. Sleeve
4. Shift cam 9. Spring
5. Support—Ileft side 10. Pivot screw

Removal/Installation

1. Remove the exhaust system as described in Chapter
Seven.

2. Remove the battery as described in Chapter Eight.

3. Removethe ail tank (A, Figure 6) and oil lines as de-
scribed in Chapter Four.

4. Disconnect thewirefrom the neutral indicator switch.
5. Disconnect the vent hose from the top cover or thefit-
tings.

6. Remove the bolts and washers securing the transmis-
sion cover (B, Figure 6) to the transmission case. Remove
the top cover and the gasket.

7. Remove the gasket residue from the transmission
cover and transmission case gasket surfaces.

8. Install anew gasket onto the transmission case.

9. Ingtall the transmission top cover, three bolts and
washers. Tighten theboltsin acrisscross pattern to 84-108
in.-1b. (9-12 Nem).
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10. Reconnect the vent hose to the fitting and install a
new hose clamp.

11. Connect the wire to the neutral indicator switch.

12. Install the qil tank as described in Chapter Four.

13. Install the battery as described in Chapter Eight.

14. Install the exhaust system as described in Chapter
Seven.

SHIFT CAM
The shift cam assembly (Figure 7) can be serviced with

the transmission case installed in the frame by removing
the battery, oil tank and transmission top cover.

Removal

1. Removethetransmission top cover asdescribedinthis
chapter.
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2. Remove the shift cam support block mounting bolts
(Figure 8).

3. Lift the shift cam pawl off the cam pinsto free the as-
sembly.

4, Carefully lift the shifter cam assembly up and out of
the transmission case.

5. Removethefour dowel pinsfromthetransmission case.

Installation

1. Ingtal the four dowel pinsinto the transmission case.

2. Lift the shift cam paw! up out of the way.

3. Carefully ingtall the shift cam assembly intothetransmis
sion case. Align the shift fork pins with the shift cam dots.

4. Lower the shift cam pawl and engage it with the cam
pins.

5. Ingtall the shift cam support block mounting bolts.
Tighten the bolts in a crisscross pattern to 84-108 in.-1b.
(9-12 Nem).

6. Install the transmission top cover as described in this
chapter.

Disassembly

1. On theright side, perform the following:
a. Slide the right side support block (A, Figure 9) off
the shift cam.
b. Remove the snap ring (B, Figure 9) and withdraw
the bearing (C) from the support block.
2. Ontheleft side, perform the following:
a. Remove the small retaining ring (A, Figure 10)
from the shifter cam.
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b. Slide the left side support block (B, Figure 10) off
the shifter cam.
c. Removethelargeretaining ring (C, Figure 10) and
withdraw the bearing from the support block.
3. To remove the detent follower, unscrew the pivot bolt
(A, Figure 11). Remove the spring (B), spring sleeve (C)
and the detent follower (D).

Inspection

1. Clean all parts, except the support block bearings, in
solvent and dry them thoroughly.

2. Check the shift cam grooves (Figure 12) for wear or
roughness. Replacethe shift camif the groove profilesare
excessively worn or damaged.

3. Check the shift cam ends where the cam contacts the
bearings. If the ends are worn or damaged, replace the
shift cam and both support block bearings.

4. Check the support block bearings for excessive wear,
cracks or other damage. See Figure 13, typical. If neces-
sary, refer to Basic Service Methods in Chapter Oneto re-
place the bearings

5. Check the support blocks for wear, cracks or other
damage. Replace the support blocksif necessary.

Assembly

1. Coat all bearing and dliding surfaceswith assembly oil.
2. Install the detent follower asfollows:

a. Slide the spring deeve (C, Figure 11) into the
spring (B).

b. Insert the pivot bolt (A, Figure 11) through the
spring and sleeve.

c. Correctly position the detent follower onto the bolt
and place the spring end over the detent follower.

d. Install the detent follower assembly onto the right
side support and insert the spring’s other end into
the receptacle in the right side support. Screw the
bolt into place and tighten it to 84-108 in.-1b. (9-12
Nem).

3. Ontheleft side, perform the following:

a. Position the bearing with the manufacturer’s num-
bers facing out. Install the bearing into the support
block.

b. Position anew snapring (C, Figure 10) sothelarger
tab will be on theright side when looking at the end
of the support block. Install the snap ring.

c. Make sure the snap ring is correctly seated in the
groove.

d. Slidetheleft side support block (B, Figure 10) onto
the shifter cam.
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e. Install a new small retaining ring (A, Figure 10)
onto the shifter cam.

f. Make sure the retaining ring is correctly seated in
the groove.

4. Ontheright side, perform the following:

a. Position the bearing with the manufacturer’s numbers
facing out. Install the bearing into the support block.
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SHIFT ARM ASSEMBLY

14 SHIFT ARM ASSEMBLY
Removal/Disassembly
Refer to Figure 14.
1. Remove the transmission side door assembly as de-
scribed in this chapter.
2. Make an alignment mark on the shift rod lever and the
end of the shift shaft lever/pawl.
3. Remove the clamp bolt and remove the shift rod lever
from the shift shaft lever/pawl.
4. Remove the snap ring and washer from the shift lever
shaft.
5. Withdraw the shift shaft lever/pawl, sleeve and spring
1. Spring from the inner surface of the transmission case.
2. Washer
3. Screw .
4. Clamp bolt Inspection
5. Shift shaft lever/pawl
6. Sleeve 1. Check the shift pawl! for wear. Replace the pawl if itis
7. Spring damaged.
8. Oil seal 2. Check the springs for wear or damage.
18: \évr?asg'firng 3. Check the shift shaft lever for wear or damage. Check
11. Shift rod lever the end splines for wear or damage.

15

4. Check the shift rod lever for wear or damage. Check
the internal splines for wear or damage.

Assembly/Installation

1. Check that the sleeve is still in place in the transmis-
sion case.

2. Sidethe shift shaft lever spring over the shift shaft lever.
Align the opening on the spring with the tab on the lever.

3. Place the spring on the shift shaft lever/pawl.

4. Ingtall the shift shaft lever assembly into the transmis-
sion case.

5. Alignthe springwiththe screw inthe case (Figure 15).
6. Install the washer and snap ring onto the shaft. Make
sure the snap ring is correctly seated in the shaft.

7. Refer to the aignment marks made in Step 1 of Re-
moval/Disassembly and instal the shift rod lever onto the
end of the shift shaft lever/pawl. Push it on until the bolt
hole aligns with the shaft lever/pawl groove.

8. Install the clamp bolt and tighten it to 18-24 ft.-Ib.
(24-30 Nem).

9. Ingtall the transmission side door assembly as de-

b. Position anew snap ring (B, Figure 9) with the bev- Hisat U
scribed in this chapter.

eled side facing out when looking at the end of the
support block. Install the large retaining ring.

¢. Make sure the snap ring is correctly seated in the SHIFT FORKS

groove. The shift forks can be serviced with the transmission

case installed in the frame by removing the battery, ail
tank and transmission top cover.

d. Slidetheright sidesupport block (A, Figure 9) onto
the shifter cam.
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16 Shift shaft
No. 1 No. 2 No. 3
Front
Removal

Refer to Figure 1.

1. Removethetransmission top cover asdescribed inthis
chapter.

2. Remove the shift cam as described in this chapter.

3. Remove the transmission side cover as described in
this chapter.

NOTE
Use a waterproof felt-tip pen or scribe to
mark the installed position of each shift fork
in the transmission (Figure 16). All three
shift forks are unique and must be rein-
stalled in the correct position.

4. Slide the shift shaft (A, Figure 17, typical) out of the
transmission case and remove the shift forks (Figure 18)
from the transmission case.

Inspection

1. Inspect each shift fork (Figure 19) for excessivewear or
damage. Replaceworn or damaged shift forksasrequired.
2. Measurethethicknessof each shift fork finger (A, Fig-
ure 20) whereit contacts the sliding gear groove (Figure
21). Replace any shift fork with afinger thicknessworn to
the specification in Table 2.

3. Check the shift forks for arc-shaped wear or burn
marks (B, Figure 20). Replace damaged shift forks.

4. Rall the shift fork shaft on aflat surface and check for
bends. Replace the shaft if it is bent.

17

18

19
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20

21

22
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23
Mainshaft
Countershaft
4th 1st 3rd 2nd 5th

5. Install each shift fork on the shift shaft. The shift forks
must slide smoothly with no binding or roughness (Fig-
ure 22).

Assembly

Refer to Figure 23 to identify the transmission gears.
1. Coat all bearing and dliding surfaceswith assembly oil.
2. Toinstall theshift forksand shaft (Figure 16), perform
the following:
a. Insert the No. 1 shift fork into the mainshaft first
gear groove.
b. Install theNo. 2 shift fork into the countershaft third
gear groove.
c. Install the No. 3 shift fork into the mainshaft second
gear groove.
3. Insert the shift shaft (A, Figure 17) through each of the
three shift forks and into the transmission case.
4. Ingtall the transmission side door as described in this
chapter.
5. Make sure the shift forks move smoothly when shift-
ing the gears by hand.
6. Install the shift cam as described in this chapter.

TRANSMISSION SIDE DOOR AND
TRANSMISSION SHAFT ASSEMBLIES

The transmission side door and transmission shaft as-
semblies can be serviced with the transmission case in-
stalled in the frame.

The following specia tools are used during disassem-
bly and assembly:
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1. Mainshaft bearing race puller and installation tool
(JIMS part No. 34902-84).

2. Five-speed door puller (JIMS part No. 2283).

3. Transmission door bearing remover and instaler
(JMS part No. 1078).

4. Transmission shaft installers (JMS part No. 2189).

Removal

Removethetransmission and side door assembly asfol-
lows:
1. Remove the exhaust system as described in Chapter
Seven.
2. Drain the transmission oil as described in Chapter
Three.
3. Remove the primary chaincase cover as described in
Chapter Five.
4. Remove the clutch release cover and clutch assembly
as described in Chapter Five.
5. Removethe primary chaincase housing asdescribed in
Chapter Five.
6. Remove the shift forks as described in this chapter.
7. Remove the bearing inner race (Figure 24) from the
mainshaft as follows:

a. Attach the mainshaft bearing race puller and instal-
lation tool (Figure 25) to the inner bearing race fol-
lowing the manufacturer’s instructions.

b. Tightenthepuller bolt (A, Figure 26) and withdraw
the inner race (B) from the mainshaft.

8. Removethe ail slinger assembly (B, Figure 17).
9. Turn the transmission by hand and shift the transmis
sioninto two different gearsto keep thegearsfromturning.

NOTE
The mainshaft and countershaft have
left-hand threads. Turn the nuts clockwise to
loosen them.

10. If thetransmission gear assembliesare going to bere-
moved from the side door, loosen, but do not remove, the
countershaft and mainshaft locknuts.

11. If themain drive gear isgoing to be removed, remove
the drive sprocket as described under Drive Sprocket in
Chapter Nine.

12. Remove the bolts securing the transmission side door
to the transmission case.

CAUTION
When removing the transmission side door
in Step 13, do not tap the transmission shafts
from the opposite side. This will damage the
side door bearings.
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13. Tap the transmission side door to loosen its sea with
the transmission case.

14. Install thefive-speed door puller (Figure 27) onto the
door following the manufacturer’s instructions. Tighten
the outside screws one-half turn at atime aternating from
side-to-side until the door releases from the transmission
case. Remove the special tool.

15. Slowly withdraw the transmission side door and the
transmission gear assembliesfrom thetransmission case.

16. Remove the transmission side door gasket. Do not
lose the locating pins.
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28

Mainshaft

Bearing inner race Extension shaft

17. If necessary, service the side door and transmission
assembly as described in this chapter.

Installation

1. If the main drive gear was removed, install it as de-
scribed in this chapter.
2. Remove al gasket residue from the side door and
transmission case mating surfaces.
3. Install anew gasket onto the transmission case. If the
locating pins were removed, install them.
4. Ingtall the side door and transmission assembly into
the transmission case. Make sure the side door fits flush
against the transmission case.
5. Install the transmission side door 5/16 in. and 1/4 in.
boltsfinger-tight. Tightenthe5/16 in. boltsto 13-16 ft.-1b.
(18-22 Nem). Then tighten the 1/4 in. bolts to 84-108
in.-1b. (9-12 Nem).
6. Turn the transmission by hand and shift the transmis-
sionintotwo different gearsto keep the gearsfrom turning.
7. Install the bearing inner race (Figure 24) onto the
mainshaft as follows:

a The bearing inner race is 0.950-1.000 in.

(24.13-25.40 mm) long. Wheninstalling anew race,
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measure it to confirm its length. Race length deter-
minesits installation position.

b. Usethe same special tool set-up used for bearingin-
ner race removal.

¢. Apply clean ail to the transmission shaft bearing sur-
face, shaft threadsand inner surface of theinner race.

d. Position the bearing inner race with the chamfered
end going on first and dlide it onto the mainshaft
(Figure 28).

e. Install the extension shaft onto the mainshaft.

f. Place the pusher tube, the two flat washers and nut
over the extension shaft.

NOTE
The mainshaft and countershaft nut have
left-hand threads. Turn each nut counter-
clockwise to tighten it in substep g.

CAUTION
Install the inner bearing race to the dimen-
sion in substep g. This aligns the race with
the bearing outer race installed in the pri-
mary chaincase. Installing the wrong race
or installing it incorrectly will damage the
bearing and race assembly.

g. Hold the extension shaft and tighten the nut to press
the bearing inner race onto the mainshaft. Install the
race so its inside edge is 0.100-0.150 in.
(2.540-3.810 mm.) away from the main drive gear.

h. Remove the specid tools.
8. Install the ail slinger assembly (B, Figure 17).
9. Install the shift forks as described in this chapter.

10. Install the primary chaincase housing as described in
Chapter Five.

11. Install the clutch assembly and clutch rel ease cover as
described in Chapter Five.

12. Install the primary chaincase cover as described in
Chapter Five.

13. Install thedrain plug and refill the transmission oil as
described in Chapter Three.

14. Install the exhaust system as described in Chapter
Seven.

15. Test-ride the motorcycle slowly and check for proper
transmission operation.

TRANSMISSION SHAFTS

This section describes service to the side door and both
transmission shaft assemblies.
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. Mainshaft first gear
. Mainshaft

. Snap ring

Thrust washer

. Mainshaft third gear
. Mainshaft second gear
. Split bearings

. Qil slinger assembly
. Clutch pushrod

. Locknut

. Washer

e

. Side door

. Gasket

. Spacer

. Mainshaft fourth gear

. Spacer

. Countershaft fourth gear
. Countershaft first gear

. Countershaft

. Countershaft third gear

. Countershaft second gear
. Countershaft fifth gear

Disassembly

The transmission shaft assemblies (Figure 29) must be
partially disassembled prior to removing both shafts from
the side door. Do not try to remove the shafts with all of
the gearsin place.

The snap rings are difficult to loosen and remove even
with high-quality snap ring pliers. Heavy-duty retaining
ring pliers (H-D part No. J-5586), or an equivalent, isrec-
ommended for this procedure.

Store all of the transmission gears, snap rings, washers
and split bearings in the order of removal.

1. Remove the transmission side door and transmission
shaft assemblies as described in this chapter.

2. Protect the splines and threads on the mainshaft with
tape or aplastic sleeve (Figure 30).

3. Remove the mainshaft second gear (Figure 31).

4. Removethesnapring (Figure 32) from the countershaft.
5. Remove the countershaft fifth gear (Figure 33).
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31

32

33
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34

35

36

6. Remove the countershaft second gear (Figure 34).

CAUTION
Do not expand the split bearings any more
than necessary to slide them off the shaft.
The bearing carriers are plastic and will
fracture if expanded too far.

7. Remove the split bearing (Figure 35) from the
countershaft.

8. Slide off the washer and remove the snap ring (Figure
36) from the countershaft.
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38

9. Remove the countershaft third gear (Figure 37).

NOTE
The snap ring in Step 10 must be released
and moved in order to gain access to the
snap ring on the other side of the third gear.

10. Using snap ring pliers, release the snap ring (Figure
38) behind the mainshaft third gear. Slide the snap ring
away from the third gear.

11. Slide the third gear toward the side door and remove
the snap ring (Figure 39) and washer.

12. Remove the mainshaft third gear (Figure 40).

13. Remove the washer and snap ring (Figure 41).

14. Remove the split bearing (Figure 42) from the
countershaft.

15. Place a brass or aluminum washer (Figure 43) be-
tween the countershaft fourth gear and the mainshaft
fourth gear. Thislocks both transmission shaftsfrom rota-
tion.

16. If not loosened during Removal, loosen and remove
the locknuts and washers (Figure 44) securing the shaft
assemblies to the side door. Remove the brass or alumi-
num washer from between the shafts. New locknuts must
beinstalled during assembly.

39

40

41

42
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47

48

17. Press the countershaft out of its side door bearing as
follows:

a. Support the countershaft first gear in a presswith a
tube (A, Figure 45) so the countershaft can be
pressed out without interference. Center the
countershaft under the press ram.

b. Place a mandrel (B, Figure 45) on top of the
countershaft and press the countershaft out of the
side door.

18. Remove the spacer (A, Figure 46), fourth gear (B),
first gear (C) and washer (D) from the countershaft.

19. Remove the split bearing (A, Figure 47) from the
countershaft.

20. If necessary, remove the snap ring (B, Figure 47)
from the countershaft.

21. Remove the first gear (Figure 48) from the
mainshaft.

22. Remove the ring snap and washer (A, Figure 49)
from the mainshaft.

23. Pressthe mainshaft out of its side door bearing asfol-
lows:

a. Support the mainshaft fourth gear on atube (A, Fig-
ure 50) in a press so the mainshaft can be pressed
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out without interference. Center the mainshaft un-
der the press ram.

b. Place a mandrel (B, Figure 50) on top of the
mainshaft and press the mainshaft out of the side
door.

24. Remove the fourth gear and spacer (B, Figure 49)
from the mainshaft.
25. Inspect al parts as described in this section.

Inspection

Maintain the alignment of the transmission components
when cleaning and inspecting the individual partsin the
following section. To prevent intermixing parts, work on
only one shaft at atime.

Refer to Table 2 and inspect the service clearance and end
play of the indicated gears and shafts. Replace partsthat are
excessively worh or damaged as described in this section.

CAUTION
Do not clean the split bearings in solvent. Re-
moving all traces of solvent from the bearing
plastic retainers is difficult. Flush the bear-
ings clean with new transmission oil.

1. Clean and dry the shaft assembly.
2. Inspect the mainshaft and countershaft for:

a. Worn or damages splines (A, Figure 51).

b. Excessively worn or damaged bearing surfaces.

¢. Cracked or rounded-off snap ring grooves (B, Figure

51).

d. Worn or damaged threads (C, Figure 51).
3. Check each gear for excessive wear, burrs, pitting, or
chipped or missing teeth. Check the inner splines (Figure
52) on dliding gears and the bore on stationary gears for
excessive wear or damage.
4. Check the gear bushings (Figure 53) for wear, cracks
or other damage.
5. Tocheck stationary gearsfor wear, install them intheir
original operating positions. If necessary, usethe old snap
ringsto secure them in place. Then spin the gear by hand.
The gear should turn smoothly. A rough turning gear indi-
cates heat damage. Check for adark blue color or galling
on the operating surfaces. Rocking indicates excessive
wear to the gear and/or shaft.
6. Tocheck thedliding gears, install themintheir original
operating positions. The gear should slide back and forth
without any binding or excessive play.
7. Check the shift fork groove (Figure 54) for wear or
damage.
8. Check the dogs on the gearsfor excessive wear, round-
ing, cracks or other damage. Refer to Figure 55. When

49
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wear is noticeable, make sureit is consistent on each gear
dog. If one dog is worn more than the others, the others
will be overstressed during operation and will eventually
crack and fail. Check engaging gears as described in Step
10.

9. Check each gear dog dot for cracks, rounding and other
damage. Check engaging gears as described in Step 10.
10. Check engaging gears by installing the two gears on
their respective shaftsand in their original operating posi-
tion. Mesh the gears together. Twist one gear against the
other and check the dog engagement. Then reverse the
thrust load to check the other operating position. Make
sure the engagement in both directions is positive and
thereisno dlippage. Make surethereis equal engagement
across all of the engagement dogs.

NOTE
If there is excessive or uneven wear to the
gear engagement dogs, check the shift forks
carefully for bends and other damage. Refer
to Shifter Assembly in this chapter:

NOTE
Replace defective gears and their mating
gears, though the mating gears may not
show as much wear or damage.

11. Check the spacers (Figure 56) for wear or damage.
12. Check the split bearings (Figure 57) for excessive
wear or damage.

13. Replace al of the snap rings during reassembly.
Check the washers for burn marks, scoring or cracks. Re-
place as necessary.

Side door bearings inspection and replacement

The side door bearings (Figure 58) are pressed into
place and secured with a snap ring. They can be removed
and installed with a transmission door bearing remover
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TRANSMISSION CASE, BEARINGS AND COVERS

. Speed sensor electrical connector
. Secondary lock

Bolt

. Neutral indicator switch

O-ring
Bolt

. Vent hose

. 90° fitting

. Cover

. Screw

. Speed sensor
. O-ring

. Gasket

. Dowel pin

. Transmission case
. Mainshaft bearing (left side)
. Snap ring

. Quad seal

. Oil seal

. Sprocket spacer

. Bearing

. Dowel pin

. Bolt

. Washer

. Screw

. Washer

. Screw

. Mounting bracket
. O-ring

. Drain plug

. Transmission side door
. Gasket

. Locating pin

. Locknut

. Washer

. Snap ring

. Bearing

. Bolt

. Bolt

. Clutch release cover
. Screw

. O-ring

. O-ring

. Filler plug/dipstick
. Outer ramp

. Coupling

. Ball (3)

. Inner ramp

. Snap ring

. Gasket
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Rounded edges

Sharp edges

Direction of thrust
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andinstaller (JIMS part No. 1078) (Figure 59). If thisspe-
cial tool set isnot available, apressisrequired.
1. Clean the side door and bearings in solvent, and dry
them with compressed air.
2. Turn each bearing inner race (Figure 60) by hand. The
bearings must turn smoothly. If they need to be replaced,
continue to Step 3.
3. Remove both snap rings (Figure 61) from the outer
surface of the side door.
4A. To remove the bearings with the special tool set, fol-
low the manufacturer’s instructions.
4B. Remove the bearings with a press as follows:

a. Support the side door on the pressbed with the outer

surface facing up.
b. Useadriver or socket to pressthe bearing out of the
backside of the side door.

¢. Repeat substep b for the opposite bearing.
5. Clean the side door in solvent and dry it thoroughly.
6. Inspect the bearing boresin the side cover for cracksor
other damage. Replace the side door if it is damaged.

NOTE
Both side door bearings have the same part
number.

7A. Toinstall the bearing with the special tool set, follow
the manufacturer’sinstructions.
7B. Install the bearing with a press as follows:
a. Support the side door in a press with the backside
facing up.
b. Install bearings with their manufacturer’s marks
facing out.
c. Use a driver that matches the bearing outer race.
Pressthebearing into the sidedoor until it bottoms.
d. Repeat substeps b and c for the opposite bearing.
8. Position the beveled snap ring with the sharp side (Fig-
ure 62) facing toward the bearing outer race and install
the snap ring. Make sure the snap ring is correctly seated
in the side door groove.

Assembly
Refer to Figure 63.

CAUTION

Install new snap rings at every location to
ensure proper gear alignment and engage-
ment. Never reinstall a snap ring that has
been removed since it is distorted and weak-
ened, and may fail. Make sure each new
snap ring is correctly seated in its respective
shaft groove.
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TRANSMISSION

. Mainshaft first gear
. Mainshaft

. Snap ring

Thrust washer

. Mainshaft third gear
. Mainshaft second gear
Bearings

. Oil slinger assembly
. Clutch pushrod

. Locknut

. Washer
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e

12.
13.
14.
15.
16.
17.
18.
19.
20.

21

. Countershaft second gear
22.

Side door

Gasket

Spacer

Mainshaft fourth gear
Spacer

Countershaft fourth gear
Countershaft first gear
Countershaft
Countershaft third gear

Countershaft fifth gear

1. Apply alight coat of clean transmission oil to all mat-
ing gear surfaces and to all split bearing halves before as-
sembly.

2. If removed, install the side door bearings as described
in this chapter.

3. Install the following onto the mainshaft:

a. If thesnap ring wasremoved, install anew snapring
(Figure 64).

b. Position the first gear with the shift dog side going
onlast and install the first gear (Figure 65).

c¢. Install thesnapring (A, Figure 66) and washer (B).

d. Install the split bearing (Figure 67).
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68

69
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e. Position the fourth gear with the shift dog side go-
ing on first and install the fourth gear (Figure 68).

f. Position the spacer with the beveled side facing out
(Figure 69) and install the spacer.

4. Install the following onto the countershaft:

a. If thesnap ring wasremoved, install anew snapring
(A, Figure 70).

b. Install thewasher (B, Figure 70) and push it against
the snap ring.

c. Ingtall the split bearing (Figure 71).
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71

72

73

d. Position the first gear with the shoulder side (Fig-
ure 72) going on last and install the first gear onto
the split bearing (Figure 73).

e. Position the fourth gear with the wide shoulder
(Figure 74) going on first and install the fourth
gear.

f. Position the spacer with the beveled side facing out
(Figure 75) and install the spacer.

5. Apply transmission oil to the inner race of both bear-
ings and to the shoul der of both shaft assemblies. Also ap-
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ply transmission oil to the inner threads and ends of the
special toolsused in Step 8.

6. Position the countershaft (A, Figure 76) on the left
side of the side door. Position the mainshaft (B, Figure
76) on the right side of the side door.

7. Mesh the two shaft assemblies together and start them
into the side door bearings (Figure 77).

8. Attach the shaft installers (JIMS part No. 2189) onto
the ends of both shafts.
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9. Tighten the shaft installers (Figure 78), alternating be-
tween both shafts, until both shaft shoul dersbottom on the
inner race of the side door bearings (Figure 79).

10. Unscrew and remove the special tools.

CAUTION
Always install new locknuts. If an old
locknut is reinstalled, it may work loose and
cause transmission damage.

11. Install the spacers (A, Figure 80) and new locknuts
(B).
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12. Start the new locknuts by hand until the locking por-
tion of the nut touches the end of the transmission shaft.
13. Place a brass or aluminum washer between the
countershaft fourth gear and the mainshaft fourth gear.
Thiswill lock both transmission shafts.
14. Tighten the locknuts (Figure 81) to 45-55 ft.-Ib.
(61-75 Nem).
15. Install the following onto the mainshaft:

a. Install the split bearing (Figure 82).

b. Movethesnapring (A, Figure 83) installed in Step

3 out of the groove and toward the first gear.
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. Install thewasher (B, Figure 83) and dlideit against

the snap ring (A, Figure 84).

. Position third gear with the shift dogs side (B, Fig-

ure 84) going on last. Install the third gear onto the
split bearing (Figure 85).

. Install thewasher (A, Figure 86) and snap ring (B).

Make sure the snap ring is correctly seated in the
mainshaft groove.

Move third gear away from the first gear, and up
against thewasher and snapring installed in substep e,
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0. Reposition the washer and snap ring behind third
gear. Make sure the snap ring is correctly seated in
the mainshaft groove.

16. Install the following onto the countershaft:

a. Position the third gear with the shift fork groove
(Figure 87) side going on last and install the third
gear.

b. Install thesnapring (A, Figure 88) and washer (B).

c. Ingtall the split bearing (Figure 89).
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d. Position the second gear with the shift dog side
(Figure 90) going on first. Install the second gear
onto the split bearing (Figure 91).

17. On the mainshaft, position the second gear with the
shift fork groove (Figure 92) side going on first and in-
stall the second gear (Figure 93).

18. Onthe countershaft, install the fifth gear (Figure 94),

then install the snap ring (Figure 95). Make sure the snap
ring is correctly seated in the countershaft groove.

19. Refer to Figure 96 for correct placement of all gears.
Also make sure the gears mesh properly to the adjoining
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gear where applicable. Make sure the gears are correctly
assembled before installing the shaft assemblies into the
transmission case.

MAIN DRIVE GEAR

The main drive gear (Figure 97) and bearing assembly
are pressed into the transmission case. If the transmission
caseisinstalled in the frame, aspecial transmission main
drive gear tool set (JIMS part No. 35316-80) (Figure 98)
isrequired to remove the main drive gear. If the transmis-
sion has been removed, use a press to remove and install
the main drive gear.

Whenever the main drive gear is removed, the main
drive gear bearing must be replaced at the sametime.

Removal

1. Remove the transmission shaft assemblies from the
transmission case as described in this chapter.

2. Remove the spacer from the main drive gear oil seal.
3. Remove the circlip behind the bearing.

NOTE
If the main drive gear will not loosen from
the bearing in Step 4 due to corrosion, re-
move the special tools and heat the bearing
with a heat gun.

4, Assemblethe specia tool set onto the main drive gear
following the manufacturer’s instructions. Then tighten
the puller nut slowly to pull the main drive gear from the
bearing in the transmission case.

5. Remove the main drive gear bearing from the trans-
mission case as described in this section.

Inspection

1. Clean the main drive gear in solvent and dry it with
compressed air, if available.

2. Check each gear tooth (A, Figure 99) for excessive
wear, burrs, galling and pitting. Check for missing teeth.

3. Check the gear splines (B, Figure 99) for excessive
wear, galing or other damage.

4. Inspect thetwo main drive gear needle bearingsfor ex-
cessive wear or damage. Refer to Figure 100 and Figure
101. Insert the mainshaft into the main drive gear to check
bearing wear. If necessary, replace the bearings as de-
scribed in this section.
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97 MAIN DRIVE GEAR

. Bearing

. Main drive gear

. Transmission case

. Bearing

. Mainshaft bearing—left side
. Snap ring

. Quad seal

. Oil seal

. Sprocket spacer
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Bearing Replacement
Main drive gear needle bearings

Both main drive gear needle bearings must be installed
to a correct depth within the main drive gear. The correct
depth is obtained with a main drive gear bearing tool
(JMS part No. 37842-91). This tool also installs the il
seal. If thistool is not available, apressis required.

If the special tool is not available, measure the depth of
both bearings before removing them.

Replace both main drive gear needle bearings as a set.

CAUTION
Never reinstall a main drive gear needle
bearing, as it is distorted during removal.

1. Removethe oil seal (Figure 102) from the clutch side
of the main drive gear.

2. If the special tool is not used, measure and record the
depth of both bearings.

3. Support the main drive gear in a press and press out
one needle bearing. Then turn the gear over and press out
the opposite bearing.

4. Clean the gear and its bearing bore in solvent and dry
them thoroughly.

5. Apply transmission oil to the bearing bore in the main
drive gear and to the outer surface of both bearings.

NOTE
Install both needle bearings with their man-
ufacturer s name and size code facing out.

6A. Install the bearings with the special tool as follows:
a. The special tool has two different length ends. The
tool’s long side (A, Figure 103) is for the clutch
side of the main drive gear (Figure 101). Thetool’s
short side (B, Figure 103) is for the transmission
side of the main drive gear (Figure 100).
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b. Install the main drive gear in a press with the trans-
mission end facing up. Align the new bearing with
the main drive gear and insert the installation tool
with the short side facing down (Figure 104) into
the bearing. Operate the press until the tool’s shoul -
der bottoms against the gear.

¢. Turnthemain drive gear over so theinner end faces
up. Align the new bearing with the main drive gear
and insert the installation tool with the long side

facing down into the bearing. Operatethe pressuntil
the tool’s shoulder bottoms against the gear.
6B. If the bearings are being installed without theinstalla-
tion tool, use a suitable mandrel to pressin the bearing to
the depth recorded in Step 2.
7. Install anew oil seal (Figure 102) into the clutch side
of the main drive gear.

Mainshaft bearing

The left side mainshaft bearing (5, Figure 97) is
pressed into the transmission case. If the transmission
caseisinstalled in the frame, atransmission main bearing
remover set (JMS part No. 1720) (Figure 105), or equiv-
alent, isrequired to remove the main drive gear bearing. If
the transmission has been removed, use a pressto remove
the main drive gear bearing.

Whenever the main drive gear is removed, the
mainshaft drive gear bearing is damaged and must be re-
placed at the sametime.

CAUTION
Failure to use the correct tools to install the
bearing will cause premature failure of the
bearing and related parts.

1. Remove the main drive gear from the transmission
case as described in this chapter.

2. Assemble the specia tool set onto the mainshaft bear-
ing following the manufacturer’'s instructions. Then
tighten the bolt and nut slowly to pull the mainshaft bear-
ing from the transmission case.

3. Clean the bearing bore and dry it with compressed air.
Check the bore for nicks or burrs. Check the snap ring
groove for damage.

NOTE
Install the bearing into the transmission
case with the bearing manufacturer s name
and size code facing out.

4. Apply transmission oil to the bearing borein the trans-
mission case and to the outer surface of the bearing. Also
apply oil to the nut and threaded shaft of theinstaller tool.
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45°

45°

5. Install the bearing onto theinstallation tool and assem-
ble the installation tool following the manufacturer’s in-
structions.

6. Slowly tightenthe puller nut to pull the bearing into the
transmission case. Continue until the bearing bottoms in
the case.

7. Disassemble and remove the installation tool.
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Installation

1. Replacethe mainshaft bearing and oil seal asdescribed
in the previous procedure.

2. Install a new snap ring with the flat side facing the
bearing.

3. Position the snap ring with the open end facing the rear
of the transmission and within a 45° angle to horizontal
(Figure 106). Make sureit isfully seated in the snap ring
groove.

4. Install the new oil sedl into the case so its closed side
faces out.

5. Apply transmission oil to the bearing bore and to the
outer surface of the main drive gear. Also apply oil to the
nut and threaded shaft of the installer tool.

6. Insert the mainshaft into the mainshaft bearing asfar as
it will go. Hold it in place and assemble the special tool
onto the main drive gear and transmission case following
the manufacturer’s instructions.

7. Slowly tighten the puller nut to pull the main drive gear
into the bearing in the transmission case. Continue until
the gear bottoms in the bearings inner race.

8. Disassemble and remove the installation tool.

9. Install the spacer into the main drive gear oil sedl.
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10. Install the transmission shaft assemblies from the
transmission case as described in this chapter.

TRANSMISSION CLUTCH RELEASE
MECHANISM COVER

Removal

1. Remove the exhaust system as described in Chapter
Seven.
2. Drain the transmission oil as described in Chapter
Three.

NOTE
If the cover is difficult to remove, apply the
clutch lever after the mounting bolts have
been removed. This will usually break the
cover loose.

3. Remove the release cover mounting bolts, the side
cover and the gasket. Do not lose the locating dowels.
4. Attheclutch cablein-lineadjuster, performthefollow-
ing:
a. Remove the clamp (A, Figure 107) and slide the
rubber boot (B) off the clutchin-linecable adjuster.
b. Loosentheadjuster locknut (A, Figure 108) and turn
the adjuster (B) to provide maximum cable dack.

Disassembly

Refer to Figure 109.

NOTE
Before removing the snap ring in Step 1,
note the position of the snap ring opening.
The snap ring must be reinstalled with its
opening in the same position.

1. Removethesnapring (A, Figure 110) from thegroove
in the side cover.

2. Lift the inner ramp (A, Figure 111) out of the cover
and disconnect it from the clutch cable coupling (B).

3. Remove the clutch cable coupling (A, Figure 112).

4. Removethe inner ramp and balls (B, Figure 112).

5. If necessary, remove the clutch cable (B, Figure 110)
from the side cover.

Inspection

1. Cleantheside cover and all componentsthoroughly in
solvent and dry them with compressed air.
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109 CLUTCH RELEASE
ASSEMBLY

1. Clutch release cover 5. Inner ramp
2. Ramp coupling 6. Snap ring
3. Outer ramp 7. Gasket

4. Balls (3)

2. Check the release mechanism balls and ramp ball
sockets for cracks, deep scoring or excessive wear (Fig-
ure 113).

3. Check the side cover (Figure 114) for cracks or dam-
age. Check the clutch cable threads and the coupling snap
ring groove for damage. Check the ramp bore in the side
cover for excessive wear, or lips or grooves that could
catch the ramps and bind them sideways, causing im-
proper clutch adjustment.

4. Replacethe clutch cable O-ring if it is damaged.

5. Replace all worn or damaged parts.

Assembly

1. If removed, screw the clutch cableinto the side cover.
Do not tighten the cable fitting at thistime.

2. Install theinner ramp and balls (B, Figure 112). Center
aball into each socket.

3. Install the clutch cable coupling onto the clutch cable
asshownin A, Figure 112.

4. Connect the inner ramp onto the clutch cable coupling
(B, Figure 111).

5. Align the inner ramp socket with the balls and install
the inner ramp as shown in Figure 115.

6. Install the snap ring into the side cover groove. Posi-
tion the snap ring so its opening faces to the right of the
outer ramp tang slot as shown in A, Figure 110. Make
sure the snap ring is seated correctly in the groove.
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Installation

1. If removed, install the locating dowels.

2. Install anew gasket.

3. Install the release cover and bolts. Tighten the boltsin
a crisscross pattern to 84-108 in.-1b. (9-12 Nem).

4. Réfill thetransmission with oil asdescribed in Chapter
Three.

5. Ingtall the exhaust system as described in Chapter
Seven.

6. Adjust the clutch as described in Chapter Three.

TRANSMISSION DRIVE SPROCKET
Removal/Installation

NOTE
The mainshaft bearing race does not need to
be removed for the transmission drive
sprocket to be removed.

1. Remove the primary chain case assembly as described
in Chapter Five.

2. If necessary, install a sprocket locker tool (JMS part
No. 2260) (Figure 116) onto the transmission drive
sprocket following the manufacturer’s instructions.

3. Removethetwo Allen boltsand the lock plate (Figure
117).

4A. Shift the transmission into gear.

4B. If thedrivebeltisstill in place, have an assistant apply
the rear brake.

5. Useacountershaft sprocket nut wrench (JIM S part No.
946600-37A) to install theinner collar (Figure 118) onto
the mainshaft.

CAUTION
The sprocket nut has left-hand threads. Turn
the tool clockwise to loosen it in Step 6.



260

6. Install thewrench onto the nut (Figure 119) and turn it
clockwise to loosen the nut.
7. Remove the specia tools and the nut from the
mainshaft.
8. Carefully removethetransmission drive sprocket from
the mainshaft. Do not damage the bearing race.
9. Install by reversing these removal steps. Note the fol-
lowing:
a. Usethe sametool set up used during removal.
b. Apply Loctite TB1360 or an equivalent to the nut
and Allen bolts prior to installation.
c. Position the nut with the flanged side facing the
drive sprocket.

CAUTION
In substep d, do not tighten the nut past an
additional 45° to align the lock plate bolt
holes or the nut will be damaged.

d. Tighten the nut counterclockwise to 50 ft.-|b. (68
Nem). Then tighten it an additional 30° until the
lock plate holes are aligned.

TRANSMISSION CASE

Only remove the transmission case (Figure 58) if it re-
quires replacement or to perform extensive frame repair
or replace the frame. All internal transmission compo-
nents can be removed with the case in the frame.

Removal/Installation

1. Drain the transmission oil and primary chain case lu-
bricant as described in Chapter Three.

2. Remove the exhaust system as described in Chapter
Seven.

3. Remove the primary chaincase cover (A, Figure 120)
as described in Chapter Five.

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

5. Removethetransmission side cover and clutch release
mechanism as described in this chapter.

6. Removethe primary chaincase housing asdescribed in
Chapter Five.

7. Remove the ail tank and ail lines (A, Figure 121) as
described in Chapter Four.

8. Remove the transmission drive sprocket as described
in this chapter.

9. Remove the transmission shaft assemblies as de-
scribed in this chapter.

10. Removethe externa shift linkage asdescribed in this
chapter.

CHAPTER SIX

119

120

121

11. Makeanaignment mark on the shift rod lever and the
end of the shift shaft.

12. Remove the clamp bolt (A, Figure 122) securing the
shift rod lever (B).

13. Use a T50 Torx wrench to back the centering screw
(A, Figure 123) out until it clearsthe centering slot in the
shift pawl assembly.

14. Remove the snap ring (B, Figure 123) and flat
washer (C) from the shift shaft (D).
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15. Remove the swing arm as described in Chapter
Twelve.

16. On California models, remove the charcoal canister
as described in Chapter Seven.

17. Remove the starter as described in Chapter Eight.
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18. Support the transmission case with ajack or wooden
blocks. Apply sufficient jack pressure on the transmission
prior to removing the engine-to-transmission mounting
bolts.

NOTE
Figure 120 shows only the upper mounting
bolt, remove the lower bolt also.

19. Remove the two bolts and washers on each side se-
curing the transmission to the engine. Refer to B, Figure
121 and B, Figure 120.

20. Move the transmission case to the rear to clear the
two lower locating dowels.

21. Move the transmission toward the right side and re-
move the transmission case from the frame.

22. Install the transmission case by reversing these re-
moval steps. Note the following:

a. Make sure the two locating dowels are in place on
the engine or transmission case (Figure 124).

b. Tighten the transmission mounting boltsin a criss-
cross pattern to apreliminary torque of 15ft.-Ib. (20
Nem).

¢. Continue to tighten the mounting bolts in a criss-
cross pattern to 30-35 ft.-1b. (41-48 Nem).

Tables 1-3 are on the following pages.
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Table 1 TRANSMISSION GENERAL SPECIFICATIONS

Item

Specification

Transmission type
Gear ratios
First
Second
Third
Fourth
Fifth
Transmission fluid capacity
Oil change
Rebuild (dry)

Five-speed, constant mesh

3.21
221
1.57
1.23
1.00

20-24 U.S. 0z. (591-709 ml)
24 U.S. 0z. (709 ml)

Table 2 TRANSMISSION SERVICE SPECIFICATIONS

Item in. mm
Countershaft
Runout 0.000-0.003 0.00-0.08
Endplay None
First gear
Clearance 0.003-0.0019 0.080-0.048
End play 0.005-0.0039 0.127-0.099
Second gear
Clearance 0.003-0.0019 0.008-0.048
End play 0.005-0.0440 0.127-1.118
Third gear
Clearance 0.000-0.0080 0.000-0.0203
Fourth gear
Clearance 0.000-0.0080 0.000-0.0203
End play 0.005-0.0390 0.127-0.991
Fifth gear
Clearance 0.000-0.0080 0.000-0.0203
End play 0.005-0.0400 0.127-0.102
Mainshaft
Runout 0.00-0.003 0.00-0.08
Endplay None
First gear
Clearance 0.000-0.0080 0.000-0.203
Second gear
Clearance 0.000-0.0800 0.000-2.032
Third gear
Clearance 0.003-0.0019 0.008-0.048
End play 0.005-0.0420 0.127-1.067
Fourth gear
Clearance 0.0003-0.0019 0.008-0.048
End play 0.005-0.0310 0.127-0.787
Main drive gear (fifth)
Bearing fit in transmission case 0.0003-0.0017 0.0076-0.043
Fit in bearing
Tight fit 0.0009 0.023
Loose fit 0.0001 0.0025
Fit on mainshaft 0.0001-0.0009 0.0025-0.023
End play None
Shifter cam assembly
Right edge of middle cam groove
to right support block distance 1.992-2.002 50.60-50.85
Shifter cam end play 0.001-0.004 0.025-0.10

(continued)
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Table 2 TRANSMISSION SERVICE SPECIFICATIONS (continued)

Item

Shifter forks
Shifter fork-to-cam groove end play
Shifter fork-to-gear groove end play
Shift fork finger thickness
Side door bearing
Fit in side door
Fit on countershaft
Tight fit
Loose fit
Fit on mainshaft
Tight fit
Loose fit

0.0017-0.0019
0.0010-0.0011
0.165

0.0014-0.0001

0.0007
0.0001

0.0007
0.001

0.043-0.048
0.025-0.0279
4.19

0.036-0.0025

0.018
0.0025

0.018
0.025

Table 3 TRANSMISSION TORQUE SPECIFICATIONS

Item

Clutch cable fitting
Clutch release cover bolts
Shift rod lever clamp bolt
Shift rod locknuts
Shift cam support block bolts
Transmission top cover bolts
Transmission main and countershaft
locknuts at side door
Transmission case door
1/4 in. fasteners
5/16 in. fasteners
Transmission drain plug
Engine-to-transmission bolts
Preliminary
Final
Detent follower bolt
Transmission drive sprocket
Mounting nut*
Lockplate bolts

ft.-1b.

18-22
20-24

45-55
13-16
14-21
15

30-35

50

*Tighten an additional 30°-not to exceed 45°.

in.-lb.

30-60
84-108

84-108
84-108

84-108

84-108

84-108

3-7
9-12
24-30
27-32
9-12
9-12

61-75

9-12
18-22
19-28

20
41-48
9-12

68
9-12



CHAPTER SEVEN

FUEL, EXHAUST AND
EMISSION CONTROL SYSTEMS

This chapter includes procedures for the fuel, exhaust
and emission control systems (California models). Elec-
tronic fuel injection (EFI) models are also covered. Rou-
tine air filter maintenance is described in Chapter Three.
Specificationsand carburetor jet sizesarein Tables 1-3 at
the end of the chapter.

WARNING
Gasoline is carcinogenic and extremely
flammable, and must be handled carefully.
Wear latex gloves to avoid skin contact. If
gasoline does contact skin, immediately and
thoroughly wash the area with soap and
warm water.

AIR FILTER BACKPLATE
Removal

Refer to Figure 1 and Figure 2.

1. Removetheair filter cover screw (A, Figure 3) and re-
move the cover (B).

2. Remove the Torx screws and bracket (Figure 4, typi-
cal) from the air filter element.

3. Gently pull the air filter element away from the
backplate and disconnect the two breather hoses (A, Fig-
ure 5) from the hollow boltson the backplate. Removethe
air filter element (B, Figure 5).

4. Unscrew and remove the breather hollow bolts (A,
Figure 6) securing the backplate to the cylinder heads.
5A. On Cdlifornia carbureted models, pull the backplate
(B, Figure 6) partialy away from the cylinder heads and
the carburetor, then disconnect the evaporation emission
control clean air inlet hose (Figure 7).

5B. On all other models, pull the backplate (B, Figure 6)
away from the cylinder heads and remove it.

6. Removethe carburetor or fuel injection modul e gasket
from the air filter, the backing plate or the fuel injection
module (Figure 8).

Inspection

1. Inspect the backplate for damage.

2. On Californiamodels, make sure the trap door swings
freely (Figure 9).

3. Makesurethebreather hollow boltsand breather hoses
(Figure 10) are clear. Clean them out if necessary.
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1 AIR FILTER
(CARBURETED MODELS)

. Backplate (California)

. Gasket

O-ring

. Gasket

. Breather hollow bolt

. Breather hose

Gasket

. Air filter

. Torx screw

. Mounting bracket

. Backing plate (other than

California and HDI models)

12. Backing plate (HDI models)

13. Seal (California models)

14. Cover (California models)

15. Trim plate

16. Screw

17. Seal (other than
California models)

18. Cover (other than

California models)

POO®O®NOUAWNR

e

Installation

1. Apply acouple dabs of gasket sealer to the new gasket
andinstall it onto the air filter, the backing plate or the fuel
injection module (Figure 8).

2. Move the backplate into position.

3. On Cdlifornia carbureted models, move the backplate
part way into position. Connect the evaporation emission
control clean air inlet hose (Figure 7) to thefitting on the
backside of the backplate.

4. Position the backplate (B, Figure 6) against the carbu-
retor, or fuel injection module, and cylinder heads. Make
sure the Torx bolt holes of the gasket and backplate are
aligned with the carburetor or fuel injection module. Re-
position the gasket if necessary.

5. Install the breather hollow bolts (A, Figure 6) securing
the backplate to the cylinder heads. Tighten them to
120-144 in.-1b. (14-16 Nem).

6. Position the element (B, Figure 5) with the flat side
facing down and attach the breather hoses (A) to the back-
side of the element.

NOTE
If an aftermarket air filter element is being
installed, position it onto the backplate fol-
lowing the manufacturer s instructions.

7. Move the element into position and install the mount-
ing bracket (Figure 4) and the Torx screws. Tighten the
Torx screws to 20-40 in.-1b. (2-4 Nem).

8. Apply a drop of ThreeBond TB1342 (blue) or an
equivalent threadlocking compound to the cover screw
prior to installation.
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9 AIR FILTER (EFI MODELS)
1. Torx screws 8. Gasket
2. Mounting bracket 9. Backing plate (other than HDI models)
3. Air filter 10. Trim plate
4. Breather hose 11. Screw
5. Breather hollow bolt 12. Cover
6. Gasket 13. Seal
7. O-ring 14. Backing plate (HDI models)

9. Inspect the seal ring (Figure 11) on the air filter cover
for hardness or deterioration. Replace it if necessary. 3

10. Install theair filter cover (B, Figure 3) and the screw
(A). Tighten the screw to 36-60 in.-lb. (4-7 Nem).

CARBURETOR

Operation

An understanding of the function of each of the carbure-
tor components and their relation to one another isavau-
able aid for pinpointing the source of carburetor trouble.

CHAPTER SEVEN
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The carburetor’s purpose is to supply and atomize fuel,
and mix it in correct proportions with the air drawn in
through the air intake. At the primary throttle opening
(idle), asmall amount of fuel issiphoned through the pilot
jet by the incoming air. As the throttle is opened further,
the air stream begins to siphon fuel through the main jet
and needle jet. The tapered needle increases the effective
flow capacity of the needlejet asit islifted, and occupies
progressively less of the areaof thejet. At full throttle, the
carburetor venturi isfully open and the needleislifted far
enough to permit the main jet to flow at full capacity.

The choke circuit isastarting enrichment valve system.
The choke knob under the fuel tank on the left side of the
engine opens an enrichment valve; rather than closing a
butterfly in the venturi area as on some carburetors. In the
open position, the slow jet discharges a stream of fuel into
the carburetor venturi to enrich the mixture when the en-
gineis cold.

The accelerator pump circuit reduces engine hesitation
by injecting afine spray of fuel into the carburetor intake
passage during sudden acceleration.

Removal

1. Removetheair filter and backplate as described in this
chapter.

2. Remove the fuel tank as described in this chapter.

3. Loosenthelocknut (A, Figure 12, typical) and discon-
nect the starting enrichment valve cable from the mount-
ing bracket (B, Figure 12, typical). Move the end of the
cable out of the mounting bracket.

4. Rall the rubber boots (Figure 13) off the throttle cable
adjusters.

5. At the handlebar, loosen both control cable adjuster
locknuts (A, Figure 14), then turn the cable adjusters (B)
clockwise as far as possible to increase cable dack.

6. There are two different throttle cables. Label the two
cablesat the carburetor before disconnecting them. Oneis
the throttle control cable (A, Figure 15) and the other is
theidle control cable (B).

7. Disconnect the fuel supply hose (Figure 16) from the
carburetor fitting.

8. Twist and pull the carburetor off the seal ring and in-
take manifold.

9. Disconnect the vacuum hose from the carburetor fit-
ting.

10. Disconnect the throttle control cable (A, Figure 17)
and the idle control cable (B) from the carburetor cable
guide and the throttle wheel.

11. Drain the gasoline from the carburetor assembly.

12

13

14

15
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12. Inspect the carburetor seal ring on the intake mani-
16 fold for wear, hardness, cracks or other damage. Replace

it if necessary.

13. If necessary, service the intake manifold as described

under Intake Manifold in this chapter.

14. Cover the intake manifold opening.

Installation

1. If removed, seat the seal ring onto the intake manifold.
Make sureit is correctly seated to avoid a vacuum leak.
2. Route the starting enrichment valve cable between the
cylindersand toward its mounting bracket on theleft side.
3. Connect the idle cable to the carburetor as follows:
17 a. Theidle cable has the small spring (A, Figure 18)
on the end of the cable.
b. Insert the idle cable sheath into the rear cable
bracket guide on the carburetor (B, Figure 18).
c. Attach theend of theidle cableto the throttle wheel
(C, Figure 18).
4. Connect thethrottle cableto the carburetor asfollows:
a. Insert the throttle cable sheath into the front cable
bracket guide on the carburetor.
b. Attach the end of the throttle cable to the throttle
whesdl.
5. Operate the hand throttle a few times. Make sure the
throttle wheel operates smoothly with no binding. Also
18 make sure both cable ends are seated squarely in their ca-
ble bracket guides and in the throttle wheel.

CAUTION
The carburetor must fit squarely onto the in-
take manifold. If it is misaligned, it may
damage the intake manifold seal ring, re-
sulting in a vacuum leak.

6. Align the carburetor squarely with the intake manifold
(Figure 19), then push it into the manifold until it bot-
toms. Position the carburetor so it sits square and vertical
with the manifold.

7. Connect the vacuum hose to the carburetor fitting.

19 Make sureit is seated correctly.

8. Slideanew hose clamp over the fuel supply hose, then
connect the fuel hose to the hose fitting on the carburetor
(Figure 16).

9. Insert the starting enrichment valve cable into the
mounting bracket (B, Figure 12), then tighten the locknut
(A) securely.

10. Before installing the fuel tank, recheck the idle and
throttle cable operation. Open and rel ease the hand throt-
tle. Make sure the carburetor throttle valve opens and
closes smoothly. Make sure both cables are routed prop-
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CARBURETOR

Screw
Cover
Collar
Spring
Spring seat

. Jet needle
. Vacuum piston
. Cable sealing cap

. Cable guide

. Starting enrichment cap
. Spring

. Starting enrichment valve
. Hose clamp

. Spring

. Hose

. Fuel inlet fitting

. Body

. Screw

. Spring

. Screw

. Throttle cable bracket

. Screw and washer
. Collar

. Pin

. Washer

. Pilot jet

. Float pivot pin
. Needle jet

. Main jet holder
. Main jet

. Valve

. Float

. Rod

. Washer

. Spring

. Collar

. Washer

. E-clip

. Pin

. Washer

. Lever

. Rod

. Boot

. O-ring gasket
. Float bowl

. Screw

. Diaphragm

. Spring

. O-ring

. Cover

. Washer

. Screw
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22

erly. If necessary, adjust the throttle cables as described in
Chapter Three.

11. Install the air filter backplate and air filter as de-
scribed in this chapter.

12. Install the fuel tank as described in this chapter.

13. Start the engine and allow it to idle. Check for fuel
leaks.

14. Turn the handlebar from side to side. The idle speed
should remain the same. If the idle speed increases while
the handlebars are turned, the cables are installed incor-
rectly or are damaged. Remove the fuel tank and inspect
the cables.

Disassembly

Refer to Figure 20.
1. Unscrew and remove the starting enrichment valve
and cable (Figure 21).
2. Remove the screw and washer (A, Figure 22) on the
sideand thetop screw (A, Figure 23) securing thethrottle
cable bracket to the carburetor. Remove the bracket (B,
Figure 23).
3. Removethe collar (Figure 24) from the cover.
4. Remove the remaining cover screws (Figure 25). Re-
move the cover and spring (A, Figure 26).
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5. Remove the vacuum piston (B, Figure 26) from the
carburetor housing. Do not damage the jet needle extend-
ing out of the bottom of the vacuum piston.

6. Remove the float bowl asfollows:

a. Remove the screws (Figure 27) securing the float
bowl to the carburetor.
b. Slowly remove the float bowl body and withdraw

the pump rod (Figure 28) from the boot on the
bowl.

c¢. Disconnect the pump rod from the lever assembly
on the carburetor (Figure 29).

26

27

28

29
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CAUTION

One of the float pin pedestals has an inter-
ference fit that holds the float pin in place.
An arrow, (Figure 30) cast into the carbure-
tor, points to this pedestal. To remove the
float pin, tap it out from the interference side
in the direction of the arrow. If the float pin
is removed opposite of the arrow, the oppo-
site pedestal may crack or break off. If this
occurs, the carburetor must be replaced.

7. Carefully tap thefloat pin (Figure 31) out of the pedes-
tals and removeit.

8. Removethefloat and needlevaveassembly (Figure 32).
9. Unscrew and remove the pilot jet (Figure 33).

10. Unscrew and remove the main jet (Figure 34).

11. Unscrew and removetheneedlejet holder (Figure 35).
12. Removetheneedlejet (A, Figure 36) from theneedle
jet bore in the carburetor.

Cleaning and Inspection

Replaceworn or damaged parts as described in this sec-
tion.

CAUTION
The carburetor body is equipped with plas-
tic parts that cannot be removed. Do not dip
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the carburetor body, O-rings, float assembly,
needle valve or vacuum piston in a carburetor
cleaner or another harsh solution that can
damage these parts. The use of a caustic car-
buretor cleaning solvent is not recommended.
Instead, clean the carburetor and related
parts in a petroleum based solvent, or Simple
Green. Then rinse them in clean water.

1. Initialy clean al parts in a mild petroleum based
cleaning solution. Then clean them in hot, soapy water
and rinse with cold water. Blow them dry with com-
pressed air.

CAUTION
If compressed air is not available, allow the
parts to air dry or use a clean, lint-free cloth.
Do not use a paper towel to dry carburetor
parts, as small paper particles may plug
openings in the carburetor housing or jets.

2. Allow the carburetorsto dry thoroughly before assem-
bly. Blow out the jets and the needle jet holder with com-
pressed air.

CAUTION
Do not use wire or drill bits to clean jets as
minor gouges in the jet can alter the air/fuel
mixture.

3. Inspect thefloat bowl O-ring gasket (A, Figure 37) for
hardness or deterioration.

4. Inspect the accelerator pump boot (B, Figure 37) for
hardness or deterioration.

5. Make sure the accelerator pump cover (Figure 38)
screws are tight.

6. Inspect the vacuum piston diaphragm (Figure 39) for
cracks or deterioration. Check the vacuum piston sides
(Figure 40) for excessive wear. Install the vacuum piston
into the carburetor body and move it up and down in the
bore. The vacuum piston should move smoothly with no

37

38

39

40
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Damaged

Good
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45

46

binding or excessive play. If there is excessive play, the
vacuum piston slide and/or carburetor body must be re-
placed.

7. Inspect the needle valve tapered end for steps, uneven
wear or other damage (Figure 41).

8. Inspect the needle valve seat (B, Figure 36) for steps,
uneven wear or other damage. Insert the needle valve and
slowly move it back and forth to check for smooth opera-
tion. If either part is worn or damaged, replace both parts
asapair for maximum performance.

9. Inspect the needle jet holder, pilot jet and main jet
(Figure 42). Make sure all holes are open and none of the
parts are either worn or damaged.

10. Inspect the jet needle, spring and spring seat (Figure
43) for deterioration or damage.

11. Inspect the jet needle tapered end for steps, uneven
wear or other damage.

12. Ingpect the float (Figure 44) for deterioration or dam-
age. If thefloat is suspected of leskage, placeitinacontainer
of water and push it down. If thefloat sinks or if bubbles ap-
pesar, there is alesk and the float must be replaced.

13. Make sure the throttle plate (Figure 45) screws are
tight. Tighten them if necessary.

14. Move the throttle wheel (Figure 46) back and forth
from stop to stop and check for free movement. Thethrot-
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tle lever should move smoothly and return under spring
tension.
15. Check thethrottlewheel return spring (Figure 47) for
free movement. Make sure it rotates the throttle wheel
back to the stop position with no hesitation.
16. Make sure all openingsin the carburetor housing are
clear. Clean them out if they are plugged, then apply com-
pressed air to al openings.
17. Inspect the carburetor body for interna or external
damage. If there is damage, replace the carburetor assem-
bly, asthe body cannot be replaced separately.
18. Check thetop cover for cracks or damage.
19. Check the starting enrichment valve and cable asfol-
lows:
a. Check theend of thevalve (Figure 48) for damage.
b. Check the entire length of the cable for bends,
chaffing or other damage.

¢. Check the knob, nut and lockwasher for damage.
Move the knob and check for ease of movement.

Assembly

NOTE
The needle jet has two different sides and
must be installed as described in Step 1.

1. Position the needle jet with the long end going in first
(Figure 49) and install it (A, Figure 36).

2. Install the needle jet holder (Figure 35) into the main
jet passage. Make sureit passesthrough the opening inthe
venturi (Figure 50), then tighten it securely.

3. Install themainjet andtightenit securely (Figure 34).
4. Install thepilotjet and tightenit securely (Figure 33).
5. Install thefuel valve onto thefloat (Figure 51) and po-
sition the float onto the carburetor so the valve dropsinto
its seat.

48

49

50

51
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CAUTION
The pedestals that support the float pin are
fragile. In the next step, support the pedestal
on the arrow side while tapping the float pin
into place.

6. Align thefloat pin with the two pedestals.
7. Install thefloat pin (A, Figure 52) from the side oppo-
site the arrow (B). Support the pedestal and tap the float
pininto placein the pedestal.
8. Check thefloat level as described in this chapter.
9. Install the float bowl asfollows:
a. Makesurethefloat bowl O-ring seal (A, Figure 37)
and accelerator rod boot (B) arein place.
b. Connect the pump rod to the lever assembly on the
carburetor (Figure 53).
¢. Slowly install the float bowl body and insert the ac-
celerator pump rod through the boot (Figure 28) on
the float bowl. Engage the rod with the diaphragm
while installing the float bowl.
d. Ingtall the float bowl and screws (Figure 27).
Tighten the screws securely in a crisscross pattern.
10. Insert the jet needle (Figure 54) through the center
hole in the vacuum piston.
11. Install the spring seat (A, Figure 55) and spring (B)
over the top of the needle to secureit in place.
12. Alignthedlides (A, Figure 56) on the vacuum piston
with the grooves (B) in the carburetor bore and install the
vacuum piston (B, Figure 26). Theslideson the piston are
offset, so the piston can only be installed one way. When
installing the vacuum piston, make sure the jet needle
drops through the needle jet.
13. Seat the outer edge of the vacuum piston diaphragm
into the piston chamber groove (Figure 57).
14. Align the free end of the spring with the carburetor
top and install the top onto the carburetor.
15. Hold the carburetor top in place and lift the vacuum
piston with afinger (Figure 58). The piston should move
smoothly. If the piston movement isrough or sluggish, the
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spring isinstalled incorrectly. Remove the carburetor top
and reinstall the spring.

16. Install the carburetor top screws (Figure 25) fin-
ger-tight.

17. Instal the collar (Figure 24) into the cover.

18. Install the throttle cable bracket (B, Figure 23) onto
the carburetor so the end of the idle speed screw engages
the top of the throttle cam stop (B, Figure 22). Hold the
bracket in place and install the bracket’s side mounting
screw and washer (A, Figure 22). Tighten the screw se-
curely.

19. Install thetop screw (A, Figure 23) and tighten it se-
curely.

20. Ingtall the starting enrichment cable and valve into
the carburetor body. Tighten the nut securely (Figure 21).

Float Adjustment

The carburetor must be removed and partially disas-
sembled for this adjustment.
1. Remove the carburetor as described in this chapter.
2. Remove the float bowl as described in this chapter.
3. Place the engine manifold side of the carburetor on a
clean, flat surface as shown in Figure 59. Thisisthe base
position.

CHAPTER SEVEN

59 FLOAT BASE POSITION

Carburetor

Float

60 FLOAT ADJUSTMENT
POSITION

Carburetor

Float

0.413-0.453 in.
(10.5-11.5 mm)

15° to 20°

61
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62 INTAKE MANIFOLD (CARBURETED MODELS)

4. Tilt the carburetor upward 15-20° as shown in Figure
60. In this position, the float will come to rest without
compressing the pin return spring.

NOTE
If the carburetor is tilted less than 15° or
more than 20° the float measurement will
be incorrect.

5. Measure from the carburetor flange surface to the top
of the float as shown in Figure 60. When measuring float
level, do not compress the float. The correct float level
measurement is 0.413-0.453 in. (10.5-11.5 mm).

6. If the float level isincorrect, remove the float pin and
float as described under Carburetor Disassembly in this
chapter.

7. Slowly bend the float tang (Figure 61) with a screw-
driver and adjust it to the correct position.

8. Reingtal the float and the float pin as described under
Carburetor Assembly in this chapter. Recheck the float
level.

9. Repeat Steps 4-8 until the float level is correct.

. Manifold seal

. Flange

Intake manifold
Screw

Clip

MAP sensor
Seal

Bolt

. Seal ring

N N

10. Install the float bowl and carburetor as described in
this chapter.

INTAKE MANIFOLD (CARBURETED MODELS)
Removal/Installation

Refer to Figure 62.
1. Remove the carburetor as described in this chapter.

NOTE
The front and rear intake manifold flanges
are different. If the flanges are not marked,
label them with an F and R so they will be
reinstalled in the correct location.

2. Disconnect the electrical connector from the M AP sen-
sor (A, Figure 63) on top of the intake manifold.

NOTE
Figure 63 shows only two of the Allen bolts.
Remove all four bolts.
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3. Remove the four Allen bolts (B, Figure 63) securing
the intake manifold to the cylinder heads.

4. Remove the intake manifold, flanges and manifold
sedls.

5. Inspect theintake manifold asdescribed in thissection.
6. Install the flanges (A, Figure 64) and manifold sedls
(B) onto the intake manifold.

7. Install the intake manifold onto the cylinder head in-
take ports.

8. Makesurethefront and rear seals seat squarely against
the cylinder head mating surfaces.

9. Install al four Allen bolts finger-tight at this time.

10. Temporarily install the carburetor (Figure 65) into
the intake manifold.

CAUTION
Do not attempt to align the intake manifold
after tightening the bolts. This will damage
the manifold seals. If necessary, loosen the
bolts, then align the manifold.

11. Make sure the intake manifold seats squarely against
the cylinder heads. Then make sure the carburetor seats
squarely in the intake manifold. Remove the carburetor.

NOTE
1t is very difficult to get an Allen wrench and
torque wrench onto the two inboard Allen
bolts to tighten them to a specific torque value.
Tighten the outboard Allen bolts to the speci-
fied torque value, then tighten the inboard Al-
len bolts to the same approximate tightness.

12. Tighten the intake manifold Allen bolts to 97-141
in.-1b. (11-16 Nem).

13. If the MAP sensor was removed, install anew seal in
the manifold receptacle, then install the MAP sensor.

14. Connect the electrical connector onto the MAP sen-
sor (A, Figure 63).

15. Install the carburetor as described in this chapter.

Inspection

1. Check the intake manifold seals (B, Figure 64) for
wear, deterioration or other damage. Replacethesedlsasa
set if necessary.

2. Check the intake manifold seal ring (C, Figure 64) for
cracks, flat spotsor other damage. Replaceit if necessary.
3. If necessary, removethe self-tapping screw and clamp,
and remove the MAP sensor.
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ELECTRONIC FUEL INJECTION (EFI)

This section describes the components and operation of
the sequential port electronic fuel injection (EFI) system.
The advantages of amap controlled fuel and ignition sys-
tem working together are tremendous. It allows for the
elimination of an inefficient cold start enrichment devise
and allows for accurate control of the idle speed. Without
acarburetor thereis no need for periodic adjustments and
atitude compensation is automatic. Improved torque
characteristicsare achieved, while at the sametime allow-
ing for greater fuel economy and low exhaust emissions
dueto the matching of the air/fuel ratio and ignition point,
dependent upon load conditions. Engine performance
maodification is possible by simply installing an electronic
control module (ECM) with different map characteristics.

Complete service of the system requires a
Harley-Davidson Scanalyzer and a number of other spe-
cialty tools. However, basic troubleshooting diagnosisis
no different on a fuel-injected machine than on a
carbureted one. If the check enginelight comeson or there
isadrivability problem, make sure all electrical connec-
tionsare clean and secure. A high or erraticidle speed may
indicate a vacuum leak. Make sure there is an adequate
supply of fresh gasoline. If basic tests fail to reveal the
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cause of a problem, refer service to a Harley-Davidson
dealership. Incorrectly performed diagnostic procedures
can result in damage to the fuel injection system.

Electronic Control Module (ECM) and Sensors

The éectronic control module (ECM) (Figure 66),
mounted under the seat, determines the optimum fuel in-
jection and ignition timing based on input from six or
seven sensors. The sensors (Figure 67 and Figure 68) and
their locations and functions are as follows:

1. Thethrottle position sensor (TP), located on the front
of theinduction module and attached directly to the throt-
tleshaft, indicatesthrottleangle. The ECM determinesthe
air volume entering the engine based on the throttle angle.

2. The crankshaft position sensor (CKP), located on the
forward position of the left crankcase, isan inductive type
sensor. The ECM determinesthe engine speed by how fast
the machined teeth on the flywheel pass by the sensor.

NOTE
The 2001-on models are not equipped with
the camshaft position sensor.

3. The camshaft position (CMP), on 2000 models only,
located in the camshaft cover, is aso an inductive sensor.
The ECM determines the camshaft position when the
semicircular ridge ontherear cylinder’s primary camshaft
chain sprocket passes the sensor.

4. The engine temperature sensor (ET) on 2001-on mod-
s, islocated onthefront cylinder head. The ECM adjusts
theinjector opening time based on input from this sensor.
5. Theintake air temperature sensor (IAT) islocated in-
side the induction module (rear cylinder’sintake runner).
The ECM determinesthe air density and adjuststheinjec-
tor opening time based on input from this sensor.

6. The manifold absolute pressure sensor (MAP) is lo-
cated on top of the intake module. The MAP monitorsin-
take manifold pressure (vacuum) and sends this
information to the ECM.

7. Theidleair control (IAC) valveislocated ontop of the
induction module. The ECM control the engine speed by
moving the IAC to open or close the passage around the
throttle plate.

8. The bank angle sensor (BAS), located within the turn
signal module (TSM) or the turn signal security module
(TSSM), interrupts the ignition and shuts off the engine if
the motorcycle'slean angleisgreater than 45 ° from verti-
cal for more than one second.

Make sure the ECM is securely mounted on the rubber
isolatorsto prevent damage from vibration. Do not tamper
with the ECM; it is sealed to prevent moisture contamina-
tion.

Fuel Supply System
Fuel pump and filters

The fuel pump and filter assembly islocated inside the
fuel tank. This assembly is part of the removable canopy
attached to the top of the fuel tank. The canopy provides
easy removal and installation of the attached components
without having to work within the fuel tank cavity. Anin-
let screen on the fuel pump and the secondary fuel filter
canister are located downstream from the fuel pump to
provide maximum filtration before the fuel reaches the
fuel injectors.

Fuel line

Thefuel lineisattached to the base of the fuel tank with
quick-disconnect fittings.

The fuel supply line pressure is 58 psi (400 kPa). A
check valveislocated on the fuel line whereiit attachesto
the fuel tank.
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10.
11.
12.
13.
14.
15.
16.
17.

. Screw
. MAP sensor
. Engine temperature sensor (ET)

. O-ring
7. Crankshaft position sensor (CKP)

*Camshaft position sensor
on 2000 models only.

ENGINE SENSORS

Clamp

Seal

(2001-on fuel-injected models)

(2001-on)
Screw
Screw*
Washer*
Camshaft position sensor (CMP)*
O-ring*

Clamp

Screw

Oil pressure switch
Anchor connector
Anchor connector

Fuel injectors Induction Module

The solenoid-actuated constant-stroke pintle-type fuel

injectors consist of a solenoid plunger, needle valve and The induction module (Figure 68) consists of the two
housing..The fuel injector’s opening is fixed and fuel fuel injectors, fuel pressure regulator, throttle position
pressure is constant. sensor, intake air temperature sensor, idle speed lever, fuel

The ECM controlsthetimetheinjectorsopen and close. supply line fitting and the idle speed control actuator.
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INDUCTION MODULE

REAR

FRONT

. Throttle position sensor (TP)
. Purge tube fitting

(California models only)

. Intake air temperature sensor (IAT)
. Manifold absolute pressure sensor (MAP)

5. Fuel injector (front cylinder)
6. Idle air control valve (IAC)
7. Throttle cable bracket

8. Fuel injector (rear cylinder)

DEPRESSURIZING THE FUEL SYSTEM
(EFI MODELS)

The fuel system is under pressure at all times, even
when the engine is not operating. The system must be
depressurized prior to loosening fittings or disconnecting
fuel lines within the fuel injection system. Gasoline will
spurt out unless the system is depressurized.

1. Remove the seat as described in Chapter Fourteen.

2. At therear of fuel tank, disconnect the fuel pump sin-
gle-pin black electrical connector (Figure 69).
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. Screw
. Fuel supply line

Washer
Gasket

. Mounting bracket

. Fuel rail

. Mounting bracket

. Fuel injector

. Manifold air pressure sensor (MAP)
. Induction module

. Screw

. Flange

. Gasket

. Bolt

. Pin

. Cable bracket

. Idle air control valve (IAC)

. Gasket

. O-ring seal

. Screw

. Intake air temperature sensor (IAT)
. Gasket

. Throttle position sensor (TP)

. Throttle housing

INDUCTION MODULE
g 2

20 21 22

3. Start the engine and allow it to idle until it runs out of
gasoline.

4, After the engine has stopped, operate the starter for
three secondsto eliminate any residual gasolineinthefuel
lines.

5. After all service procedures have been completed, con-
nect the fuel pump single-pin black electrical connector
(Figure 69).

6. Install the seat.

INDUCTION MODULE
(EFI MODELS)

Removal

Refer to Figure 70.
1. Remove the fuel tank as described in this chapter.

2. Remove the air filter assembly as described in this
chapter.
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3. On Californiamodels, disconnect the EVAPhosefrom
71 the port on theinduction module. Plug the end of the hose
to keep out debris.

4. Carefully disconnect the electrical connector from
each fuel injector by rocking the connector back and forth.

5. Disconnect the following electrical connectors from
the induction module:

a. Intakeair temperaturesensor (1AT) (A, Figure 71).
b. Idleair control valve (IAC) (B, Figure 71).
¢. Manifold pressure sensor (MAP).
d. Throttle position sensor (TP) (Figure 72).
e. Fuel injectors.
6. Disconnect thethrottle cablesfrom the induction mod-

2 ule as described in this chapter.
NOTE
The front and rear intake manifold flanges
are different. If the flanges are not marked,
label them with an F and R so they will be
reinstalled in the correct locations.
NOTE
The type of bolts securing the induction
module differs with the various years. Some
models are equipped with hex-head bolts
while others are fitted with Allen bolts. On
models equipped with Allen bolts, use a 1/4
73 inch ball Allen bit with a 4 in. extension.
7. Working on the right side of the motorcycle, loosen
and remove the lower two bolts (Figure 73) securing the
cylinder head mounting flanges to the cylinder heads.
Loosen, but do not remove, the upper two Allen bolts se-
curing the cylinder head mounting flangesto the cylinder
heads.
8. Working on the |eft side of the motorcycle, loosen and
remove the lower two bolts (Figure 74) securing the cyl-
inder head mounting flanges to the cylinder heads.
Loosen, but do not remove, the upper two Allen bolts se-
curing the cylinder head mounting flangesto the cylinder
74 heads.
9. Slidetheinduction module part way out of the cylinder
head ports past the upper bolts.

10. Depressthe button (A, Figure 75) on thefud linefit-
ting. Disconnect the fuel line and fitting (B, Figure 75)
from the induction module fitting (C) and remove the in-
duction module.

11. Remove the mounting flanges and discard the seals.

12. Inspect the induction module and fuel hoses as de-
scribed in this section.



286

Installation

1. Install the flanges onto the correct side of theinduction
module with the dlotted hole at the top. Refer to the marks
made during Removal. Install new seals onto theinduction
module.

2. Partialy install the induction module and fuel line as-
sembly. Slide the fuel line connector (B, Figure 75) onto
theinduction modulefitting (C) until it clicks. Gently pull
on the fuel line to ensure the fitting is locked in place.
Slide the induction module on the upper two bolts.

3. Connect both throttle cablesto theinduction module as
described in this chapter.

4. Align the mounting flanges and install the two lower
bolts by hand. Use the sametool set up used to loosen the
bolts. Do not tighten the bolts at thistime.

5. Working on the right side of the motorcycle, tighten
the lower two bolts until snug, do not tighten to the final
torque specification at thistime. Use the same tool set up
used to loosen the bolts.

6. Working on the left side of the motorcycle, tighten the
upper two boltsto 71-124 in.-1b. (8-14 Nem).

7. Working on the right side of the motorcycle, tighten
the lower two boltsto 71-124 in.-1b. (8-14 Nem).

8. Carefully attach the electrical connector to each fuel
injector. Align the grooves in the female connector with
the tabs in the male space housing. Push the connector
halves together until both latches click.

NOTE
In Step 9, push the electrical connector
halves together until the female latches slot
connector is fully engaged with the tabs on
the male space housing.

9. Connect the following electrical connectors from the
induction module:

a. Fuel injectors.

b. Throttle position sensor (TP) (Figure 72).

¢. Manifold pressure sensor (MAP).

d. Idleair control valve (IAC) (B, Figure 71).

e. Intakeair temperaturesensor (1AT) (A, Figure 71).
10. On Cdliforniamodels, connect the EVAP hose to the
port on top of the induction module.

11. Install the air filter assembly as described in this
chapter.
12. Install the fuel tank as described in this chapter.

Inspection

Check the induction module assembly for wear, deteri-
oration or other damage. Replace the seals as a set if nec-
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essary. Thethrottle housing is not serviceable and must be
replace if damaged.

THROTTLE AND IDLE CABLES
(CARBURETED MODELS)

There are two different throttle cables. At the throttle
grip, thefront cableisthethrottle control cable (A, Figure
76) and the rear cable istheidle control cable (B). At the
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78

79

80

81

carburetor, the outboard cable is the throttle control cable
(A, Figure 77) and theinboard cableistheidle control ca-
ble (B).

Removal

1. Remove the fuel tank as described in this chapter.

2. Removetheair filter and backing plate as described in
this chapter.

3. Make adrawing or take a picture of the cable routing
from the carburetor through the frame to the right side
handlebar.

4. At theright side handlebar, loosen both control cable
adjuster locknuts (A, Figure 78), then turn the cable ad-
justers (B) clockwise as far as possible to increase cable
slack.

CAUTION
Failure to install the spacer in Step 5 will re-
sult in damage to the rubber boot and
plunger on the front brake switch.

5. Insert a5/32in. (4 mm) thick spacer between the brake
lever and lever bracket. Make sure the spacer stays in
place during the following steps.

6. Remove the screws securing the right side switch as-
sembly together (A, Figure 79).

7. Removethefront master cylinder (B, Figure 79) asde-
scribed in Chapter Thirteen.

8. Remove the brass ferrules from the notches on the in-
board side of the throttle grip (Figure 80). Remove the
ferrules from the cable end fittings.

9. Remove the friction shoe from the end of the tension
adjust screw.

10. Remove the throttle grip from the handlebar.

NOTE
Use a rocking motion while pulling on the
control cable housings in Step 11. If neces-
sary, place a drop of engine oil on the hous-
ings retaining rings to ease removal.

11. Pull the crimped inserts at the end of the throttle and
idle control cable housings from the switch lower hous-
ing.

12. Remove al clips and tie-wraps securing the throttle
and idle control cablesto the frame.

13. Remove the cables from theright side of the steering
head and rubber trim (Figure 81).

14. Clean the throttle grip assembly and dry it thor-
oughly. Check the throttle slots for cracks or other dam-
age. Replace the throttle if necessary.
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15. The friction adjust screw is secured to the lower
switch housing with a circlip. If necessary, remove the
friction spring, circlip, spring and friction adjust screw.
Check these parts for wear or damage. Replace damaged
parts and reinstall. Make sure the circlip seatsin the fric-
tion screw groove completely.

16. Cleanthethrottle areaon the handlebar with solvent.

Installation

1. Apply alight coat of graphiteto the housing inside sur-
faces and to the handl ebar.
2. Onthelower switch housing, push the larger diameter
silver throttle cable insert into the larger hole in front of
thetension adjust screw. Pushitin until it snapsinto place.
3. Push the smaller diameter gold throttle cable insert
into the smaller holeintherear of thetension adjust screw.
Push it in until it snapsinto place.
4. Position the friction shoe with the concave side facing
up and install it so the pin holeis over the point of the ad-
juster screw.
5. Install the throttle grip onto the handlebar. Push it on
until it stops, then pull it back about 1/8 in. (3.2 mm). Ro-
tate it until the ferrule notches are at the top.
6. Placethelower switch housing below thethrottle grip.
Install the brass ferrules onto the cables so the end fittings
seat in the ferrule recess. Seat ferrules in their respective
notches on the throttle control grip. Make sure the cables
are captured in the molded groovesin the grip.
7. Assemble the upper and lower switch housings (A,
Figure 79) and the throttle grip. Install the lower switch
housing screws and tighten them finger-tight.
8. If it isnot in place, insert the 5/32 in. (4 mm) thick
spacer between the brake lever and lever bracket. Make
sure the spacer stays in place during the following steps.
9. Install the front master cylinder (B, Figure 79) onto
the handlebar as described in Chapter Thirteen.
10. Securely tighten the switch housing screws.
11. Remove the cardboard insert from the front master
cylinder.
12. Operate the throttle and make sure both cables move
in and out properly.
13. Correctly route the cables (Figure 81) from the han-
dlebar, through the frame and to the carburetor.
14. Connect theidle cable to the carburetor as follows:
a. Theidle cable has the small spring (A, Figure 82)
on the end of the cable.
b. Insert the idle cable sheath into the rear cable
bracket guide on the carburetor (B, Figure 82).
c. Attach the end of the idle cable into the throttle
whed (C, Figure 82).
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15. Connect the throttle cable to the carburetor as fol-
lows:

a. Insert the throttle cable sheath into the front cable
bracket guide on the carburetor.

b. Attach the end of the throttle cable to the throttle
whes!.

16. At thethrottle grip, tighten the cables to keep the ca-
ble ends from being disconnected from throttle wheel.

17. Operate the hand throttle a few times. Make sure the
throttle barrel operates smoothly with no binding. Also
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85

86
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make sure both cable ends are seated squarely in their ca-
ble bracket guides and in the throttle barrel.

18. Adjust the throttle and idle cables as described in
Chapter Three.

19. Reinstall the carburetor as described in this chapter.
20. Install the air filter backplate and air filter as de-
scribed in this chapter.

21. Install the fuel tank as described in this chapter.

22. Start the engine and check for fuel leaks with the en-

gineidling. Then turn the handlebar from sideto side. Do
not operate the throttle. If the engine speed increases

when turning the handlebar assembly, the throttle cables
are routed incorrectly or are damaged. Recheck cable
routing and adjustment.

WARNING
Do not ride the motorcycle until the throttle
cables are properly adjusted. Improper ca-
ble routing and adjustment can cause the
throttle to stick open. This could cause loss
of control.

STARTING ENRICHMENT VALVE (CHOKE)
CABLE REPLACEMENT
(CARBURETED MODELS)

1. Remove the air filter and backplate as described in

Chapter Three.

2. Note the routing of the enrichment cable from its

mounting bracket to the carburetor.

3. Loosen the locknut (A, Figure 83) and disconnect the

starting enrichment valve cable from the mounting

bracket (B). Movethe end of the cable out of themounting

bracket.

4. Partially remove the carburetor, as described in this

chapter, until the starting enrichment valve cable can be

disconnected from the backside of the carburetor.

5. Unscrew and remove the starting enrichment valve

and cable (Figure 84) from the carburetor and removethe

cable from the frame.

6. Install by reversing these removal steps. Note the fol-

lowing:

a. Alignthe starting enrichment valve needle (A, Fig-
ure 85) with the needle passage in the carburetor
(B) and install the starting enrichment valve.
Tighten the valve nut securely.
b. Position the starting enrichment valve cableinto the

mounting bracket (B, Figure 83), then tighten the
locknut (A) securely.

THROTTLE AND IDLE CABLES
(EF1 MODELS)

There are two different throttle cables. At the throttle
grip, thefront cableisthethrottle control cable (A, Figure
86) and the rear cableistheidle control cable (B).

At the induction control module, the idle control cable
is located at the top of the throttle wheel (A, Figure 87)
and thethrottle control cable (B) islocated at the bottom.

Removal

1. Remove the fuel tank as described in this chapter.
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2. Removetheair filter and backing plate as described in
this chapter.

3. Make adrawing or take a picture of the cable routing
from the induction module through the frame to the right
side handlebar.

4. At the right side handlebar, loosen both control cable
adjuster locknuts (A, Figure 88), then turn the cable ad-
justers (B) clockwise as far as possible to increase cable
slack.

5. At theinduction module, use needlenose pliersto dis-
connect the throttle cable (A, Figure 89) and theidle ca-
ble (B) from the throttle barrel (C).

6. Releasethe cablesfromtheintegral cableguidesinthe
induction module.

CAUTION
Failure to install the spacer in Step 7 will re-
sult in damage to the rubber boot and
plunger on the front brake switch.

7. Insert ab/32in. (4 mm) thick spacer between the brake
lever and lever bracket. Make sure the spacer stays in
place during the following steps.

8. Remove the screws securing the right side switch as-
sembly together (A, Figure 90).

9. Removethefront master cylinder (B, Figure 90) asde-
scribed in Chapter Thirteen.

10. Removethe brassferrulesfrom the notchesonthein-
board side of the throttle grip (Figure 91). Remove the
ferrules from the cable end fittings.

11. Remove the friction shoe from the end of the tension
adjust screw.

12. Remove the throttle grip from the handlebar.

NOTE
Use a rocking motion while pulling on the
control cable housings in Step 13. If neces-
sary, place a drop of engine oil on the hous-
ings retaining rings to ease removal.

13. Pull the crimped inserts at the end of the throttle and
idle control cable housings from the switch lower hous-
ing.

14. Remove the cables from theright side of the steering
head and rubber trim (Figure 92).

15. At the induction module, perform the following:

a. Carefully pull the throttle and idle control cables
fromtheintegral cable guidesin theinduction mod-
ule.

b. Disconnect the throttle and idle control cablesfrom
the throttle barrel.

16. Remove the cables from the frame.
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17. Clean the throttle grip assembly and dry it thor-
oughly. Check the throttle slots for cracks or other dam-
age. Replace the throttle if necessary.

18. The friction adjust screw is secured to the lower
switch housing with a circlip. If necessary, remove the
friction spring, circlip, spring and friction adjust screw.
Check these parts for wear or damage. Replace damaged
parts and reinstall. Make sure the circlip seatsin the fric-
tion screw groove completely.

19. Cleanthethrottle areaon the handlebar with solvent.
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Installation

1. Apply alight coat of graphiteto the housing inside sur-
faces and to the handlebar.

2. Onthelower switch housing, push the larger diameter
silver throttle cable insert into the larger hole in front of
thetension adjust screw. Pushitin until it snapsinto place.

3. Push the smaller diameter gold throttle cable insert
into the smaller holeintherear of thetension adjust screw.
Push it in until it snapsinto place.

4. Position the friction shoe with the concave side facing
up and install it so the pin holeis over the point of the ad-
juster screw.

5. Install the throttle grip onto the handlebar. Push it on
until it stops, then pull it back about 1/8in. (3.2 mm). Ro-
tate it until the ferrule notches are at the top.

6. Placethelower switch housing below thethrottle grip.
Install the brass ferrules onto the cables so the end fittings
seat in the ferrule recess. Seat ferrules in their respective
notches on the throttle control grip. Make sure the cables
are captured in the molded groovesin the grip.

7. Assemble the upper and lower switch housings (A,
Figure 90) and the throttle grip. Install the lower switch
housing screws and tighten them finger-tight.

8. If it isnot in place, insert the 5/32 in. (4 mm) thick
spacer between the brake lever and lever bracket. Make
sure the spacer stays in place during the following steps.

9. Install the front master cylinder (B, Figure 90) as de-
scribed in Chapter Thirteen.

10. Securely tighten the switch housing screws.

11. Remove the cardboard insert from the front master
cylinder.

12. Operate the throttle and make sure both cables move
in and out properly.

13. Correctly route the cables from the handlebar to the
induction module.

14. At the induction module, perform the following:

a. Install the idle cable (B, Figure 89) ball end over
thetop of thethrottle barrel (C) and install the cable
ball end into the upper hole in the throttle barrel.
Make sureit is properly seated.

b. Instal thethrottle cable (A, Figure 89) ball end un-
der the bottom of the throttle barrel (C) and install
the cable ball endsinto the lower holein thethrottle
barrel. Make sure they are properly seated.

c¢. Install the cablesintotheintegral cableguidesinthe
induction module.

15. Atthethrottle grip, tighten the cablesto keep the ball
ends from being disconnected from throttle barrel.

16. Operate the hand throttle a few times. Make sure the
throttle barrel operates smoothly with no binding. Also
make sure both cable ends are seated squarely in their ca-
ble bracket guides and in the throttle barrel.

17. Adjust the throttle and idle cables as described in
Chapter Three.

18. Install the backing plate and air filter as described in
this chapter.

19. Install the fuel tank as described in this chapter.

20. Start the engine and check for fuel leaks with the en-
gineidiling. Then turn the handlebar from sideto side. Do
not operate the throttle. If the engine speed increases
when turning the handlebar assembly, the throttle cables



292

CHAPTER SEVEN

. Trim insert

Seal
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. Odometer reset switch
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. Screw
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. T25 Torx screw
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. Screw

. Mounting bracket

. Trim

. Ignition switch
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. Indicator lamp assembly
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FUEL TANK CONSOLE (FXSTD MODELS)

are routed incorrectly or are damaged. Recheck cable
routing and adjustment.

WARNING
Do not ride the motorcycle until the throttle
cables are properly adjusted. Improper ca-
ble routing and adjustment can cause the
throttle to stick open. This could cause loss
of control.

FUEL TANK CONSOLE
Removal/Installation
Refer to Figure 93 and Figure 94.

NOTE
On models so equipped, always disarm the
optional TSSM security system prior to dis-
connecting the battery or the siren will
sound.

1. Disconnect the negative battery cable as described in
Chapter Eight.
2. Remove the seat as described in Chapter Fourteen.
3A. On FXSTD models, perform the following:
a. Remove the T27 Torx screw securing the front of
the console to the fuel tank.

b. Remove the two T25 Torx screws and washers se-
curing the rear of the console mounting bracket to
the frame.

c. Lift the console partially up off the fuel tank, and
disconnect the electrical connector from the igni-
tion switch, the indicator lamp and speedometer.

d. Remove the reset switch from the console.

e. Carefully remove the console and lay it upside
down on shop cloths or towels.

3B. Onall modelsexcept FXSTD, perform thefollowing:

a. Remove the rubber boot (Figure 95) from the
odometer reset switch on the left side.

b. Remove the acorn nut and washer (Figure 96) se-
curing the console to the fuel tank.

¢. On fuel injected modédls, disconnect the fuel pump
electrical connector.

d. Lift theconsole partially up off thefuel tank and lay
it upside down on shop cloths or towels.

e. Unhook the ignition switch harness from the clip
(Figure 97) on the side of the console.

f. Disconnect the electrical connector from the igni-
tion switch (A, Figure 98), the speedometer (B) and
the indicator lamp assembly (C).

g. Removethe odometer reset switch fromtheleft side
of the console.
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FUEL TANK CONSOLE (ALL MODELS EXCEPT FXSTD)

. Speedometer

. Seal ring

. Fuel tank console

. Back clamp

. Indicator lamp bezel
. Acorn nut

. Washer

. Name plate

Trim

. Bolt

. Indicator lamp assembly
. Ignition switch

. Screw

. Trim

. Ignition key

. Odometer reset switch

. Rubber boot
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4. Ingtall by reversing these removal steps. Note the fol-
lowing:

a. Makesurethe perimeter trim (Figure 99) isin place
on the console.

b. Carefully positiontheconsolein placeand carefully
route the electrical cables between the console and
fuel tank (Figure 100) sothey will not get pinched.

¢. Turn the ignition switch to the ON position and
make sure the indicator lamps are illuminated.

d. Start the engine to make sure the ignition switch is
working. Turn off the engine.

FUEL HOSE AND CLAMPS

The fuel tank crossover fuel hose is connected to the
tank fittings with non-reusable hose clamps. The hose
clamps must be removed with cutting pliers and dis-
carded. Do not re-use ahose clamp that has been removed.

When installing the original equipment (OE) type hose
clamps, the new hose clamps must be installed with hose
clamp pliers (H-D part No. 97087-65B). A screw-type
hose clamp may be substituted in place of the OE hose
clamp.

If OE hose clamps are going to be installed, disconnect
the left side of the crossover hose from the fuel tank.
There is insufficient room on the right side for the hose
clamp pliers and the clamp during installation.

To ensure a leak-free connection when using the OE
hose clamps, squeeze hard on the hose clamp pliersto se-
cure the hose clamp and hose onto the fitting .

FUEL TANK (CARBURETED MODELS)

WARNING
Some fuel may spill from the fuel tank hose
during this procedure. Because gasoline is
extremely flammable and explosive, per-
Jform this procedure away from all open
flames, including appliance pilot lights, and
sparks. Do not smoke or allow anyone to
smoke in the work area, as an explosion and
fire may occur. Always work in a well-venti-
lated area. Wipe up any spills immediately.

WARNING
Route the fuel tank vapor hoses so they can-
not contact hot engine or exhaust compo-
nents. These hoses contain flammable
vapors.

Removal/Installation

Refer to Figure 101 or Figure 102.
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1. Remove the fuel tank console as described in this
chapter.

2. Turn the fuel valve (A, Figure 103) to the OFF posi-
tion.

3. Remove the hose clamp and disconnect the fuel hose
(B, Figure 103) from the valve.

NOTE
A crossover hose connects the two fuel tank
compartments. Drain both sides of the tank
before removing the tank in the following
steps.

4, Drainthefuel tank asfollows:

NOTE
A vacuum-operated fuel valve is installed on
all carburetted models. A hand-operated
vacuum pump is required to drain the fuel
tank.

a. Connect the drain hose to the fuel valve and secure
it with ahose clamp. Insert the end of the drain hose
into a gas can.

b. Disconnect the vacuum hose from the fuel valve.

¢. Connect a hand-operated vacuum pump (Figure
104) to the fuel valve vacuum hose fitting.
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FUEL TANK (CARBURETED FXSTD MODELS)

Nut

. Washer

Screw

. Bracket assembly (rear)
. Grommet (upper)

. Grommet (lower)

. Tee nut

. Fuel filler cap

. Gasket

. Fuel tank

. Drain plug

. O-ring

. Adapter

14,
15.
16.
17.
. O-ring
19.
20.
21.
22.
23.
24,
25.
26.

Nut

Fuel filter
O-ring

Fuel tank plug

Acorn nut

Washer

Bolt

Tank mount (front)
Bushing

Grommet

Hose clamp

Crossover hose assembly

27.

28.
29.
30.
31
32.
33.
34.
35.
36.
37.
38.

Vent line

(fuel tank to vapor valve)
Vapor valve

Hose clamp

Hose

Screw

Bracket (vapor valve)
Hose clamp

Hose insulator

Fuel shutoff valve
Hose clamp

Fuel line

Hose reduction fitting
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FUEL TANK (ALL CARBURETED MODELS EXCEPT FSXTD)

. Screw
. Washer

Screw

. Washer

. Fuel filler cap

. Gasket

. Grommet (upper)
. Grommet (lower)
. T-nut

. Fuel tank

. Rubber trim piece
. Vacuum hose

. Nut

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Fuel filter
O-ring

Fuel valve
Acorn nut
Washer

Bolt
Retaining ring
Screw
Bushing
Grommet
Tie-wrap
Hose clamp
Crossover hose assembly

27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Vent line

(fuel tank to vapor valve)
Vapor valve

Hose clamp

Hose

Screw

Bracket (vapor valve)
Hose clamp

Hose insulator

Fuel shutoff valve
Hose clamp

Fuel hose

Hose reduction fitting
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25.

26.
27.
28.
29.
30.
31.

. Washer

. Bracket assembly (rear)
. Grommet (upper)

. Grommet (lower)

. Tee nut

. Fuel filler cap

. Gasket

. Fuel tank

. Drain plug

. Hose clamp

. Check valve and hose
. Fuel line

. O-ring

. Fuel tank plug

. Acorn nut

. Washer

. Bolt

. Tank mount (front)
. Bushing

. Grommet

. Hose clamp

. Crossover hose

Nut

Screw

assembly

Vent line

(fuel tank to vapor valve)
Vapor valve

Hose clamp

Hose

Screw

Bracket (vapor valve)
Hose reduction fitting

FUEL TANK (EFI FXSTDI MODELS)

Removal/Installation

WARNING
A small amount of fuel will drain out of the

Refer to Figure 105 or Figure 106. fuel tank when the fuel lines are disconnected
1. Depressurizethefuel system as described in this chap- from the base of the tank. Place several shop
ter. cloths under the fuel line fittings to catch
2. Drain the fuel tank as described in this chapter. spilled fuel prior to d{'sconnecting them. Dis-
3. Remove the seat as described in Chapter Fifteen. card the shop cloths in a safe manner.
4. Remove the fuel tank console as described in this
chapter. 6. Pull up on the chrome sleeve on the quick disconnect
5. On the left side, disconnect the fuel pump electrical fitting and disconnect the fuel line (Figure 108) from the
connector (Figure 107). fuel tank.
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27.

28.
29.
30.
31.
32.
33.
34.
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FUEL TANK (ALL EFI MODELS EXCEPT FXSTDI)

Screw

. Washer

Screw

. Washer
. Fuel filler cap

Gasket

. Grommet (upper)
. Grommet (lower)
. T-nut

. Fuel tank

. Rubber trim piece
. Drain screw

. Hose clamp

. O-ring

. Fuel tank plug

. Check valve and hose
. Acorn nut

. Washer

. Bolt

. Retaining ring

. Screw

. Bushing

. Grommet

. Tie-wrap

. Hose clamp

. Crossover hose

assembly

Vent line

(fuel tank to vapor valve)
Vapor valve

Hose clamp

Hose

Screw

Bracket (vapor valve)
Fuel line

Hose reduction fitting

7. Disconnect the vent line (Figure 109) from the fitting
on the front of the fuel tank.

8A. On FXSTDI models, remove the nut and washer se-
curing the rear of the fuel tank to the frame.

8B. On al models except FXSTDI, remove the Torx bolt
and washer (Figure 110) securing therear of the fuel tank
to the frame.

9. Atthefront of the fuel tank, remove the acorn nut and
washersfrom thethrough bolt (Figure 111). Withdraw the

through bolt from the left side securing the fuel tank to the
frame.
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10. Lift and remove the fuel tank (Figure 112).

11. Inspect thefuel line quick-disconnect fitting for signs
of leaks. Replace as necessary.

12. Drainany remaining fuel leftinthetank into agascan.
13. Inspect the fuel tank as described in this chapter.

WARNING
Store the fuel tank in a safe place away from
open flames or where it could be damaged.

14. Instalation is the reverse of these steps while noting
the following:

a. Tighten the front and rear bolts and nutsto the spec-
ification in Table 2.

b. Reconnect the fuel line quick—disconnect fitting
(Figure 113) onto the fuel tank until it clicks into
the locked position. Pull down on the fuel line to
make sure it is secured.

¢. On al models except FXSTDI, make sure the vent
line runs along the right side of the frame backbone
under the rubber trim.

d. Refill the tank and check for leaks.

FUEL TANK INSPECTION (ALL MODELS)

1. Inspect the fuel hoses (A, Figure 114) and vent hoses
for cracks, deterioration or damage. Replace damaged
hoseswith the sametype and size materials. Thefuel lines
must be flexible and strong enough to withstand engine
heat and vibration.

2. Check the fuel lineinsulator(s) for damage.

3. Check for damaged fuel tank mounting brackets. Refer
to Figure 115 and B, Figure 114.

4. Makesurethefuel level gaugewiring harnessclampis
tight (Figure 116).

5. On fuel injected models, check the quick disconnect
fitting (A, Figure 117) for tightness and fuel leakage.

6. On al models, check the fuel tank plug (B, Figure
117) for tightness and fuel leakage.

109

110

111

112
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113 117

7. Remove the filler cap and inspect the tank for rust or
114 contamination. If there is a rust buildup inside the tank,

clean and flush the tank as described in this chapter.

8. Inspect the fuel tank for leaks.

FUEL PUMP AND FUEL FILTER
(EF1 MODELS)

Refer to Figure 118.

Top Plate Assembly Removal/Installation

1. Depressurizethefue system asdescribed inthischapter.

2. Remove the seat as described in Chapter Fourteen.
115 3. Remove the fuel tank console as described in this

chapter.

4. Drainthe fuel tank as described in this chapter.

5. Remove the ten screws securing the top plate (Figure

119) to the top of the fuel tank. Discard the screws.

6. Partidly lift the top plate up away from the fuel tank.

CAUTION
Do not cut the fuel supply hose while cutting
the hose clamp in the following step.

7. Ontheright side of thefuel tank, carefully cut the hose
clamp securing the outlet hose to the fuel filter fitting.

8. Carefully pull the top plate assembly straight up and
out of thefuel tank. Do not damage the fuel gauge sending
unit float during removal.

9. Remove the top plate gasket.

10. Instalation is the reverse of these removal steps
while noting the following:

a. Raisethefloat to the up (FULL) position and install
the assembly until the rubber spacer rests on the
bottom of the fuel tank.

b. Slip arew hose clamp onto the outlet hose prior to
installing the assembly into the fuel filter fitting.

116
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. Top plate (FXSTDI) 11. Pressure regulator 22. End cap

. Gasket (FXSTDI) 12. Pressure regulator 23. Cable strap

. Fuel level gauge housing 24. Spring

. Gasket 13. Fuel filter 25. Fuel pump

. Electrical connector— 14. Bail 26. Fuel pump housing
fuel pump modulator 15. Connector clip 27. Rubber cushion

. Fuel hose 16. Bail bracket 28. Rubber spacer

. Screw 17. Hose clamp 29. Gasket

. Top plate 18. O-ring 30. Screw
(all models except FXSTDI) 19. Rubber sleeve 31. Fuel level sending

. Socket terminal 20. Pin terminal unit and harness

. O-ring 21. Socket terminal

FUEL PUMP, FILTER AND LEVEL GAUGE
(EF1 MODELS)
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c¢. Install the outlet onto thefuel filter fitting and crimp
the hose clamp.

d. Pivot thetop plate and push down so the end cap en-
gages the fuel pump housing.

e. Install anew top plate gasket.

f. Install new screws securing thetop plate and tighten
securely.

Fuel Filter Removal/Installation

1. Remove the top plate assembly as previously de-
scribed in this chapter.

2. Carefully pull the wire bail from the slots on the fuel
filter canister bracket. Move the wire bail out of the way.

3. Carefully pull the fudl filter out of the pressure regula-
tor housing.

4. Use side cutting pliers to cut the hose clamp and re-
move it from the fuel filter hose.

5. Disconnect the fuel filter from the fuel pump hose.
6. Discard the fuel pump.

7. Installation is the reverse of removal while noting the
following:

a. Use anew hose clamp.
b. Use anew O-ring on the fuel filter.

Fuel Pressure Regulator
Removal/Installation

1. Removethefud filter fromthefuel pressureregulator.
2. Slide the fuel pressure regulator assembly forward to
freeits arms from the top plate.

3. Use a rocking motion and remove the fuel pressure
regulator from the housing.

4. Instalation isthe reverse of removal. Apply clean en-
gine oil to the new fuel pressure regulator O-rings.
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Fuel Pump
Removal/Installation

NOTE
During the removal procedure, the fuel
pump mounting bracket will be damaged
and must be replaced along with the fuel
pump. Make sure the fuel pump is defective
prior to removing it from the bracket.

1. Remove the top plate assembly as previously de-
scribed in this chapter.
2. Depressthe external latch and disconnect the electrical
connector from the fuel pump.
3. Use side cutting pliers to cut the hose clamp, and re-
move it from the fuel pump hose.
4. Remove the screw and remove the fud level sending
unit from the post on the fuel pump mounting bracket.
5. Disconnect the spring from the hook on the fuel pump
mounting bracket.
6. Insert aflat screwdriver tip and crack the webbing at
top of the fuel pump mounting bracket hinge. Removethe
hinge from the mounting bracket.
7. Removeand discard thefud pump and bracket assembly.
8. Installation is the reverse of remova while noting the
following:

a. Use anew hose clamp.

b. Instal a new fuel pump and fuel pump mounting

bracket.

FUEL SHUTOFF VALVE
(CARBURETED MODELS)

A threeeway vacuum-operated fuel shutoff valve is
mounted to the left side of thefuel tank. A replaceablefuel
filter ismounted to the top of the fuel shutoff valve.

To troubleshoot this valve, refer to Vacuum Operated
Fuel Shutoff Valve Testing in Chapter Two.

Removal

WARNING
Gasoline is very volatile and flammable.
Work in a well-ventilated area away from
any open flames, including pilot lights on
household appliances. Do not allow anyone
to smoke in the area and have a fire extin-
guisher rated for gasoline fires on hand.

1. Disconnect the negative battery cable as described in
Chapter Eight.
2. Turn the fuel shutoff valve to the OFF position.
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3. Drain the fuel tank as described under Fuel Tank Re-
moval/Installation in this chapter.

NOTE
The fuel shutoff valve can be removed with
the fuel tank in place. Figure 120 is shown
with the fuel tank removed to better illus-
trate the step.

4. Loosen the fuel valve fitting (A, Figure 120) and re-
move the fuel shutoff valve (B) from the fuedl tank. Drain
residual gasoline still in the tank after the valve is re-
moved.

Cleaning and Inspection

1. Inspect thefilter mounted on top of the fuel valve. Re-
move contamination from the filter. Replace thefilter if it
is damaged.

2. Install a new filter gasket before installing the filter
onto the fuel valve.

3. Removeall sealant residue from the fuel tank and fuel
valve threads.

Installation

1. Install anew filter gasket onto the fuel shutoff valve,
then install the filter.

2. Coat the fuel valve threads with Loctite Teflon pipe
sealant.

3. Insert thefuel valveinto thetank, then start the hex fit-
ting onto the fuel tank threads two turns.

4. Holdthe hex fitting and start the fuel valve into thefit-
ting by turning it counterclockwise two turns.

5. Hold thefuel valve and tighten the hex fitting to 15-20
ft. Ib. (20-27 Nem).

WARNING
If the hex fitting is turned more than two
turns on the valve, it may bottom out on the
valve and cause a fuel leak.

6. Install theinsulator tube over the fuel hose.

7. Reconnect the fuel hose to the fuel shutoff valve and
secure it with a hose clamp.

8. Refill the fuel tank and check for leaks.

FUEL TANK GAUGE

WARNING
Gasoline is extremely flammable and explo-
sive, perform this procedure away from all
open flames, including appliance pilot

CHAPTER SEVEN
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lights, and sparks. Do not smoke or allow
someone to smoke in the work area, as an
explosion and fire may occur. Always work
in a well-ventilated area. Wipe up any spills
immediately.

2000 Models (Except FXSTD)
Removal/Installation

Refer to Figure 121.
1. Remove the seat as described in Chapter Fourteen.
2. Disconnect the negative battery cable as described in
Chapter Eight.
3. Removethe fuel tank as described in this chapter.

NOTE

The fuel gauge sending unit electrical wires
are routed through a tube in the fuel tank
and are secured with a clamp at the bottom
of the fuel tank. Loosen the clamp (Figure
116) and make sure there is enough slack in
the wires to allow the gauge to be pulled up
and out of the fuel tank.

4. Toremovethefuel gaugeonly, performthefollowing:

CAUTION
Do not twist the fuel gauge in Step 4 as the
fuel gauge will be damaged.

a. Carefully pull straight up and partially withdraw the
fuel gauge from the fuel tank.

b. Mark the wire connectors and the terminal on the
fuel gauge to ensure correct installation.

c. Disconnect the electrical connectors from the back
of the fuel gauge. Do not disconnect the wires from
the sending unit.

d. Remove the fuel gauge and gasket.

5. To remove the fuel gauge sending unit, perform the
following:
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FUEL LEVEL SENDING UNIT
(2000 MODELS EXCEPT FXSTD)

. Fuel level gauge
Bulb

. Gasket

Screw

. Sending unit

. Gasket

. Wiring harness
. Clip

©ONOUIAWN PR

Remove the fuel gauge as described in Step 4.

. Remove the screws securing the sending unit to the

fuel tank.

. Disconnect the sending unit electrical connector

from the wires in the fuel tank.

CAUTION
Do not bend the float arm during removal of
the sending unit. If bent, the gauge will give
inaccurate readings.

. Carefully withdraw the sending unit while moving

it back and forth, and while lifting and turning it in
either direction.
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e. Remove the gasket from the fuel tank.
6. Install by reversing these removal steps while noting
the following:

a. Instal new gaskets between the fuel gauge and fuel

tank.

b. Instal the sending unit carefully to avoid damageto

the float arm.

c. Tighten all screws securely.

2000-on FXSTD Models
Removal/Installation

Refer to Figure 122.
1. Remove the seat as described in Chapter Fourteen.
2. Disconnect the negative battery cable as described in
Chapter Eight.
3. Remove the fud tank as described in this chapter.

NOTE

The fuel gauge sending unit electrical wires
are routed through a tube in the fuel tank
and are secured with a clamp at the bottom
of the fuel tank. Loosen the clamp (Figure
116) and make sure there is enough slack in
the wires to allow the gauge to be pulled up
and out of the fuel tank.

4. Toremovethefuel gaugeonly, perform thefollowing:

d.

CAUTION
Do not twist the fuel gauge in Step 4 as the
fuel gauge will be damaged.

Carefully pull straight up and partially withdraw the
fuel gauge from the fuel tank.

. Mark the wire connectors and the termina on the

fuel gauge to ensure correct installation.

. Disconnect the el ectrical connectors from the back

of the fuel gauge. Do not disconnect the wires from
the sending unit.
Remove the fuel gauge and gasket.

5. To remove the fuel gauge sending unit, perform the
following:

a. Remove the fuel gauge as described in Step 4.

b. Disconnect the electrical harness from the connec-

C.

tor (A, Figure 123) on the top plate.
Remove the T20 Torx screws (B, Figure 123) se-
curing the top plate.

CAUTION
Do not bend the float arm during removal of
the sending unit. If bent, the gauge will give
inaccurate readings.



306 CHAPTER SEVEN

@

FUEL LEVEL SENDING UNIT
(2000-ON FXSTD MODELS)

. Fuel level sending unit and harness

. Gasket

. Electrical connector

O-ring

Screw

. Top plate 6
. Terminal socket

. Terminal socket 71

. Wiring harness

. Ground lead 9
. Clip

. Gasket

. Pin terminal

. Pin housing 8

0O NOUIAWN R
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d. Carefully withdraw the top plate (C, Figure 123)
and sending unit while moving it back and forth,
and while lifting and turning it in either direction.

e. Removethegasket fromthefuel tank and discardit.

6. Install by reversing these removal steps while noting
the following:

NOTE
Do not apply any type of gasket sealer to the
top plate gasket.

a. Install new gaskets between the fuel gauge and fuel
tank.

b. Install the sending unit carefully to avoid damageto
the float arm.

c. Tighten all screws securely.

2. Disconnect the negative battery cable as described in
Chapter Eight.

3. Remove the fuel tank as described in this chapter.
2001-On Models (Except FXSTD)

Removal/Installation NOTE

. The fuel gauge sending unit electrical wires
Refer to Figure 124. are routed through a tube in the fuel tank
1. Remove the seat as described in Chapter Fourteen. and are secured with a clamp at the bottom
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124 pyYEL LEVEL SENDING UNIT
(2001-ON MODELS EXCEPT FXSTD)

. Fuel level gauge
. Gasket

. Pin terminal

. Socket terminal
Pin terminal
Screw

. Sending unit

. Pin terminal

. Socket terminal
. Clip (adhesive backed)
. Gasket

FPO©OONDUAWNER
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of the fuel tank. Loosen the clamp (Figure
116) and make sure there is enough slack in
the wires to allow the gauge to be pulled up
and out of the fuel tank.

4. Toremovethefuel gaugeonly, perform thefollowing:
CAUTION

Do not twist the fuel gauge in Step 3 as the
fuel gauge will be damaged.
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a. Carefully pull straight up and partially withdraw the
fuel gauge from the fuel tank.
b. Disconnect the sending unit and fuel gauge wiring
electrical connectors.
¢. Remove the fuel gauge and gasket.
5. To remove the fuel gauge sending unit, perform the
following:
a. Remove the fuel gauge as described in Step 3.
b. Remove the screws securing the fuel gauge sending
unit plate.

CAUTION
Do not bend the float arm during removal of
the sending unit. If bent, the gauge will give
inaccurate readings.

c. Carefully withdraw the sending unit while moving
it back and forth, and while lifting and turning it in
either direction.

d. Removethegasket fromthefuel tank and discardit.

6. Install by reversing these removal steps while noting
the following:

NOTE
Do not apply any type of gasket sealer to the
top plate gasket.

a. Install new gaskets between the fuel gauge and fuel
tank.

b. Instal the sending unit carefully to avoid damageto
the float arm.

c. Tighten all screws securely.

EXHAUST SYSTEM
(FLSTF AND FXSTD MODELS)

Removal
Refer to Figure 125.

NOTE
If the system joints are corroded or rusty,
spray all connections with WD-40, or an
equivalent, and allow the penetrating oil to
soak in sufficiently to free the rusted joints.

1. Support the motorcycle on awork stand. See Motorcy-
cle Stands in Chapter Nine.

2. On models so equipped, remove the footboards as de-
scribed in Chapter Fourteen.

3. Label the heat shields prior to removal for aid during
installation. They look very similar but al have slight dif-
ferences. Use the numbers assigned to these partsin Fig-
ure 125.
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24
1. Clamp (HDI models only) 15. Mounting bracket
2. Heat shield 16. Bolt
3. Muffler (rear cylinder) 17. Seal
4. Clamp 18. Washer
5. Exhaust pipe (rear cylinder) 19. Bolt
6. Heat shield 20. Mounting bracket
7. Muffler support 21. Flange locknut
8. Muffler (front cylinder) 22. Heat shield
9. Heat shield 23. Exhaust pipe (front cylinder)
10. Bolt 24. Heat shield
11. Washer 25. Gasket
12. Mounting bracket 26. Circlip
13. Washer 27. Retaining ring

14. Bolt 28. Nut
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4. Toremovethe muffler assembly, perform thefollowing:
a. Removethecarriage bolt and nut securing the Torca
clamp to the lower muffler-to-exhaust pipe mount-

ing bracket.

b. Remove the screws and washers on both muffler
brackets.

c. Pull the muffler assembly toward the rear and dis-
connect both mufflers from the front and rear ex-
haust pipes. Leave the mufflers attached to the
interconnect fittings on both mufflers.

5. To remove the exhaust pipes, perform the following:

a. Remove the mufflers as described in Step 4.

b. Loosen the clamps and remove both heat shields.

c. At each cylinder head, loosen and remove the two
flange nuts securing both the front and rear exhaust
pipes to the cylinder heads.

d. Slide the exhaust flange and retaining ring off the
cylinder head studs.

e. Removetheexhaust pipesfromthecylinder heads.

f. Remove the circlip, then remove the exhaust port
gaskets.

6. Inspect the exhaust system as described in this chapter.
7. Store the exhaust system components in a safe place
until they arereinstalled.

Installation

NOTE
New Torca clamps must be installed to en-
sure correct sealing integrity. The new Torca
clamps eliminate the need for graphite or sil-
icone tape during installation of the mufflers.

NOTE
To prevent exhaust leaks, do not tighten any
of the mounting bolts and nuts or the Torca
clamps until all exhaust components are in
place.

1. Scrape the exhaust port surfaces to remove all carbon
residue. Then wipe the port with arag.

2. Install anew exhaust port gasket into each exhaust port
with the tapered side facing out. Install the circlipsto se-
cure the gaskets.

3. Toinstall the exhaust pipes, perform the following:

a. Install the front header pipe onto the front cylinder
head exhaust port. Install the flange nutsand tighten
them finger-tight.

b. Instal the rear header pipe onto the rear cylinder
head exhaust port. Install the flange nuts and tighten
them finger-tight.

¢. Move the open end of the exhaust pipes into posi-
tion to accept the muffler assembly.
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d. Install the new Torca clamps onto the end of the ex-
haust pipes.

4. Toinstall the muffler assembly, perform thefollowing:

a. Movethe muffler assembly into position and attach
them to the exhaust pipes.

b. Install the screwsand washers securing the mufflers
to the mounting brackets. Tighten the screws fin-
ger-tight.

¢. Move the Torca clamps into position and tighten
finger-tight.

5. Check the entire exhaust system to make sure none of
the exhaust components are touching the frame. If neces-
sary, make dight adjustments to avoid any contact that
would transmit vibrations to the rider through the frame.
6. Check the exhaust assembly alignment, then tighten
the mounting bolts and nuts as follows:

a. Front cylinder head flange nuts. Tighten the upper
nut to 60-80 in-Ibs. (7-9 Nem), then tighten the
lower nut to 60-80 in-1bs. (7-9 Nem).

b. Rear cylinder head flange nuts. Tighten the upper
nut to 60-80 in-lbs. (7-9 Nem), then tighten the
lower nut to 60-80 in-lbs. (7-9 Nem).

c¢. Tighten the carriage bolt and nut securing the Torca
clamp to the lower muffler-to-exhaust pipe mount-
ing bracket to 45-60 ft.-1bs. (61-81 Nem).

d. Tighten the screws and washers on both muffler
bracketsto 15-19 ft.-1bs. (20-25 Nem).

7. Open the heat shield clamps completely. Position the
clamp so the screw is on the outboard side in the most ac-
cessible position. Install the heat shields in the locations
marked during removal. Tighten the clamps securely.

8. Check al heat shields to make sure none are touching
the frame. If necessary, make slight adjustments to avoid
any contact that would transmit vibrations to the rider
through the frame.

9. Start the engine and check for leaks.

10. On models so equipped, install the footboards as de-
scribed in Chapter Fourteen.

EXHAUST SYSTEM (FLSTS MODELS)
Removal
Refer to Figure 126.

NOTE
If the system joints are corroded or rusty,
spray all connections with WD-40, or an
equivalent, and allow the penetrating oil to
soak in sufficiently to free the rusted joints.

1. Support the motorcycle on awork stand. See Motorcy-
cle Stands in Chapter Nine.
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EXHAUST SYSTEM (FLSTS MODELS)

1. Muffler* (left side) 13. Washer 25. Mounting bracket
2. Mounting bracket 14. Bolt 26. Locknut

3. Washer 15. Heat shield 27. Rear cylinder exhaust pipe
4. Bolt 16. Crossover pipe 28. Heat shield

5. Washer 17. Heat shield 29. Heat shield

6. Lockwasher 18. Gasket 30. Muffler* (right side)
7. Bolt 19. Washer 31. Gasket

8. Muffler support tube 20. Heat shield 32. Circlip

9. Lockwasher 21. Locknut 33. Retaining ring

10. Bolt 22. Mounting bracket 34. Nut

11. Clamp 23. Bolt 35. Clamp

12. Clamp 24. Bolt

*Mufflers on California models are equipped with a catalytic converter.
On HDI models, the right side muffler is equipped with a catalytic converter.
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2. Remove both saddlebags as described in Chapter
Fourteen.

3. Remove the footboards as described in Chapter Four-
teen.

4. Label the heat shields prior to removal for aid during
installation. They look very similar but all have dlight dif-
ferences. Use the numbers assigned to these partsin Fig-
ure 126.

5. Loosen the clamps and remove the heat shields.

6. To remove the mufflers, perform the following:

a. Loosen the Torca clamp securing the muffler to the
exhaust pipe.

b. Remove the bolts, lockwashers and washers secur-
ing the muffler to the muffler support tube.

c¢. Pull the muffler toward the rear and disconnect the
muffler from the exhaust pipe.

d. Repeat for the other muffler.

7. To remove the exhaust pipes, perform the following:

a. On the right side, loosen the clamp securing the
front cylinder exhaust pipe to the rear cylinder ex-
haust pipe.

b. Remove the bolt and locknut securing the rear por-
tion of the rear cylinder exhaust pipe to the mount-
ing bracket on the frame.

¢. Remove the screw and washer securing the cross
over clamp to the passenger footboard.

d. Remove the cross over pipe from the rear exhaust
pipe.

e. At each cylinder head, loosen and remove the two
flange nuts securing both the front and rear exhaust
pipes to the cylinder heads.

f. Slide the exhaust flange and retaining ring off the
cylinder head studs.

g. Removetheexhaust pipesfrom the cylinder heads.

h. Remove the circlip, then remove the exhaust port
gaskets.

8. Inspect the exhaust system asdescribed in this chapter.
9. Store the exhaust system components in a safe place
until they are reinstalled.

Installation

NOTE
New Torca clamps must be installed to en-
sure correct sealing integrity. The new
Torca clamps eliminate the need for graph-
ite or silicone tape during installation of the

mufflers.

NOTE
To prevent exhaust leaks, do not tighten any
of the mounting bolts and nuts or the Torca

clamps until all exhaust components are in
place.

1. Scrape the exhaust port surfaces to remove all carbon
residue, then wipe the port with arag.

2. Install anew exhaust port gasket into each exhaust port
with the tapered side facing out. Install the circlipsto se-
cure the gaskets.

3. Toingtall the exhaust pipes, perform the following:

a. Install the front header pipe onto the front cylinder
head exhaust port. Install the flange nutsand tighten
them finger-tight.

b. Instal the rear header pipe onto the rear cylinder
head exhaust port. Install the flange nutsand tighten
them finger-tight.

c¢. Install the new Torca clamps onto the end of the ex-
haust pipes.

d. Connect the front cylinder head exhaust pipe to the
rear cylinder head exhaust pipe. Push them together
until they bottom.

e. Install the bolt and locknut securing the rear portion
of the rear cylinder exhaust pipe to the mounting
bracket on the frame.

f. Install anew washer and gasket onto the cross over
pipe.

g. Install the cross over pipe to the rear cylinder ex-
haust pipe and push it on until it bottoms.

h. Install the screw and washer securing the cross over
clamp to the passenger footboard.

i. Move the open end of the exhaust pipes into posi-
tion to accept the mufflers.

4. Toinstall the mufflers, perform the following:

a. Install the new Torca clamp onto the end of the ex-
haust pipe.

b. Move the muffler into position and attach it to the
exhaust pipe.

c¢. Install the bolts, lockwashers and washers securing
the muffler to the muffler support tube. Tighten the
bolts finger-tight.

d. Move the Torca clamps into position and tighten
finger-tight.

e. Repeat for the other muffler.

5. Check the entire exhaust system to make sure none of
the exhaust components are touching the frame. If neces-
sary, make dight adjustments to avoid any contact that
would transmit vibrations to the rider through the frame.
6. Check the exhaust assembly alignment, then tighten
the mounting bolts and nuts as follows:

a. Front cylinder head flange nuts. Tighten the upper
nut to 9-18in.-1bs. (1-2 Nem). Tighten the lower nut
t0 120in.-Ibs. (14 Nem) then tighten the upper nut to
120 in.-1bs. (14 Nem).
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@ EXHAUST SYSTEM (FLSTC, FXST, FXSTS AND FXSTB MODELS)
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1. Clamp (HDI models only) 12. Exhaust pipe (rear cylinder)
2. Muffler (rear cylinder) 13. Heat shield

3. Washer 14. Muffler (front cylinder)

4. Screw 15. Gasket

5. Interconnecting tube 16. Heat shield

6. Flange locknut 17. Exhaust pipe (front cylinder)
7. Washer 18. Nut

8. Spacer stud 19. Gasket

9. Gasket 20. Circlip

10. Heat shield 21. Retaining ring

11. Clamp
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b. Rear cylinder head flange nuts. Tighten the upper
nut to 9-18in.-1bs. (1-2 Nem). Tighten the lower nut
t0 120in.-Ibs. (14 Nem) then tighten the upper nut to
120 in.-Ibs. (14 Nem).

c. Tighten the bolts securing the mufflers to the sup-
port tube securely.

d. Tighten the screw securing the cross over pipe
clamp to the passenger footboard securely.

e. Tighten the bolts and locknut securing the rear por-
tion of the rear cylinder exhaust pipe to the mount-
ing brackets securely.

f. Tighten the Torca clamp securing the front cylinder
exhaust pipe to the rear cylinder exhaust pipe to
45-60 ft.-Ibs. (61-81 Nem).

7. Open the heat shield clamps completely. Position the
clamp so the screw is on the outboard side in the most ac-
cessible position. Install the heat shields in the locations
marked during removal. Tighten the clamps securely.

8. Check al heat shields to make sure none are touching
the frame. If necessary, make slight adjustments to avoid
any contact that would transmit vibrations to the rider
through the frame.

9. Start the engine and check for leaks.

10. Install the footboards as described in Chapter Four-
teen.

11. Install both saddlebags as described in Chapter Four-
teen.

EXHAUST SYSTEM
(FXST, FLSTC, FXSTS AND FXSTB MODELS)

Removal
Refer to Figure 127.

NOTE
If the system joints are corroded or rusty,
spray all connections with WD-40, or an
equivalent, and allow the penetrating oil to
soak in sufficiently to free the rusted joints.

1. Support the motorcycle on awork stand. See Motorcy-
cle Stands in Chapter Nine.

2. On models so equipped, remove the footboards as de-
scribed in Chapter Fourteen.

3. On models so equipped, remove the saddlebags as de-
scribed in Chapter Fourteen.

4. Label the heat shields prior to removal for aid during
installation. They look very similar but al have slight dif-
ferences. Use the numbers assigned to these partsin Fig-
ure 127.

5. Loosen the clamps and remove the heat shields.
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6. To remove the muffler assembly, perform the follow-
ing:

a. Remove the flange locknuts securing the intercon-
necting tube to the frame.

b. Loosen the clamps securing the mufflers to the ex-
haust pipes.

c. Pull the muffler assembly toward the rear and dis-
connect both mufflers from the front and rear ex-
haust pipes. Leave the mufflers attached to the
interconnect tube on both mufflers.

7. To remove the exhaust pipes, perform the following:

a. Remove the mufflers as described in Step 6.

b. Loosen the clamps and remove both heat shields.

c. At each cylinder head, loosen and remove the two
flange nuts securing both the front and rear exhaust
pipes to the cylinder heads.

d. Slide the exhaust flange and retaining ring off the
cylinder head studs.

e. Removetheexhaust pipesfrom thecylinder heads.

f. Remove the circlip, then remove the exhaust port
gaskets.

8. Inspect the exhaust system as described in thischapter.
9. Store the exhaust system components in a safe place
until they are reinstalled.

Installation

NOTE
To prevent exhaust leaks, do not tighten any
of the mounting bolts and nuts or the Torca
clamps until all exhaust components are in
place.

1. Scrape the exhaust port surfaces to remove al carbon
residue. Then wipe the port with arag.

2. Install anew exhaust port gasket into each exhaust port
with the tapered side facing out. Install the circlipsto se-
cure the gaskets.

3. Toinstall the exhaust pipes, perform the following:

a. Install the front header pipe onto the front cylinder
head exhaust port. Install the flange nutsand tighten
them finger-tight.

b. Install the rear header pipe onto the rear cylinder
head exhaust port. Install the flange nutsand tighten
them finger-tight.

c. Move the open end of the exhaust pipes into posi-
tion to accept the muffler assembly.

d. Install the new clamps onto the end of the exhaust
pipes.

4, Toinstall the muffler assembly, performthefollowing:

a. Movethe muffler assembly into position and attach
them to the exhaust pipes.
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EVAPORATIVE EMISSION CONTROL SYSTEM
(CALIFORNIA MODELS)
Carburetor or
fuel induction
module
Backplate

Clean air
inlet hose

Trap door

Charcoal
canister

Vacuum hose

| Vent hose

Vapor valve

Fuel tank

b. Install the flange locknuts securing the intercon-
necting tube to the frame and tighten them fin-
ger-tight.

c. Move the clamps into position and tighten fin-
ger-tight

5. Check the entire exhaust system to make sure none of
the exhaust components are touching the frame. If neces-
sary, make dight adjustments to avoid any contact that
would transmit vibrations to the rider through the frame.

6. Check the exhaust assembly alignment, then tighten
the mounting bolts and nuts as follows:

a. Front cylinder head flange nuts. Tighten the lower
nut to 10 in.-Ibs. (1 Nem). Tighten the upper nut to
60-80 in.-Ibs. (7-9 Nem), then tighten the lower nut
to 60-80 in.-1bs. (7-9 Nem).

b. Rear cylinder head flange nuts. Tighten the lower
nut to 10 in.-Ibs. (1 Nem). Tighten the upper nut to
60-80 in.-Ibs. (7-9 Nem), then tighten the lower nut
to 60-80 in.-1bs. (7-9 Nem).

c. Tighten the flange locknuts securing the intercon-
necting tube to the frame to 30-33 ft.-Ibs. (41-45
Nem).

7. Open the heat shield clamps completely. Position the
clamp so the screw is on the outboard side in the most ac-
cessible position. Install the heat shields in the locations
marked during removal. Tighten the clamps securely.

8. Check all heat shields to make sure none are touching
the frame. If necessary, make slight adjustments to avoid
any contact that would transmit vibrations to the rider
through the frame.

9. Start the engine and check for leaks.

10. On models so equipped, install the footboards as de-
scribed in Chapter Fourteen.

11. On models so equipped, install the saddlebags as de-
scribed in Chapter Fourteen.

EXHAUST SYSTEM
Inspection (All Models)

1. Replace rusted or damaged exhaust system compo-
nents.

2. Inspect al pipesfor rust or corrosion.

3. Removeall rust from exhaust pipesand muffler mating
surfaces.
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4. The Torca clamps are not reusable.

5. Replace damaged exhaust pipe retaining rings.

6. Replace worn or damaged heat shield clamps as re-
quired.

7. Check the mounting bracket bolts and nuts for tight-
ness.

EVAPORATIVE EMISSION CONTROL SYSTEM
(CALIFORNIA MODELS)

The evaporative emission control system prevents gas-
oline vapor from escaping into the atmosphere.

When the engine is not running, the system directs the
fuel vapor from the fuel tank through the vapor valve and
into the charcoal canister. Also, when the engine is not
running, the gravity-operated trap door in the air filter
backplate blocks the inlet port of the air filter. This pre-
vents hydrocarbon vapors from the carburetor venturi, or
fuel injection induction module, from escaping into the at-
mosphere.

When the engine is running, these vapors are drawn
through apurge hose and into the carburetor, or fuel injec-
tion induction module, where they burn in the combustion
chambers. The vapor valve aso prevents gasoline vapor
from escaping from the carbon canister if the motorcycle
falsonto itsside.

Also, when the engine is running, the engine vacuum
pullstheair filter backplatetrap door open, allowing air to
enter.

Charcoal Canister

Inspection

Refer to Figure 128 for component placement and hose
routing. Before removing the hoses from any of the parts,
mark the hose and fitting with a piece of masking tape to
identify them.

1. Check al emission control lines and hoses to make
sure they are correctly routed and connected.

WARNING

Make sure the fuel tank vapor hoses are
routed so they cannot contact hot engine or
exhaust components. These hoses contain
flammable vapor. If a hose melts from con-
tact with a hot part, leaking vapor may ig-
nite, causing severe motorcycle damage and
rider injury.

2. Makesurethereareno kinksinthelinesor hoses. Also
inspect the hoses and lines routed near engine hot spots
for excessive wear or burning.

3. Check the physical condition of all lines and hoses in
the system. Check for cuts, tears or loose connections.
These lines and hoses are subjected to various tempera-
tures and operating conditions, and eventually become
brittle and crack. Replace damaged lines and hoses.

4. Check all components in the emission control system
for damage, such as broken fittings.

Replacement

1. Support the motorcycle on awork stand with the rear
whee! off the ground. See Motorcycle Stands in Chapter
Nine.

2. Remove the rear wheel as described in Chapter Nine.

3. Removethebolts securing the rear fender panel and re-
move the panel.

4. On the left side of the canister, use a screwdriver and
lift up on the tang of the canister bracket on the frame.

5. Ontheleft side of the canister, mark the two hoses (A,
Figure 129) and the canister fittings prior to disconnect-
ing the hoses from the fittings.

6. Slidethe canister (B, Figure 129) to the left until it is
free from the bracket, then lower it from the frame.

7. On carbureted models, disconnect the breather hose
from the fitting on the right side of the canister.

8. Disconnect the hoses from the canister fittings and re-
move the canister.

9. Instalation is the reverse of removal. Ensure that all
hoses are connected to the correct fittingsand are secure.

Vapor Valve Replacement

The vapor valve is an integral part of the fuel pressure
relief system. Thefuel tank vapor expands asthefuel tank
temperature rises. This pressure must be relived to avoid
excessive vapor buildup within the fuel tank.
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Vapor
valve

131

Vapor valve

The lower hose is vented to the atmosphere or on Cali-
forniamodelsit is connected to the evaporation canister.
Refer to Figures 130-132.
1. Remove the rear wheel as described in Chapter Nine.
2. Label the upper hose and lower hose where they are
connected to the vapor valve fittings.
3. Disconnect the hoses from the vapor valve (Figure
133).
4. Removethevapor valve from the clip on the mounting
bracket.

WARNING
The vapor valve must be mounted in the clip
in a vertical position in order to operate

132

133

CHAPTER SEVEN

VAPOR VALVE
(CALIFORNIA MODELS)

To fuel tank

PoAwN R

. Upper hose
. Vapor valve

Clamp
Lower hose
Screw

. Mounting bracket
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correctly. If installed incorrectly, excessive 5. Correctly position the vapor valve with the long neck
pressure can build up in the fuel tank that fitting at thetop and install the vapor valveinto theclip on
could result in a fire or an explosion result- the mounting bracket.

ing in serious injury. 6. Connect the upper and lower hosesto the vapor valve.

Table 1 CARBURETOR SPECIFICATIONS

Item Specification

Main jet 190

Pilot jet 45

Float level 0.413-0.453 in. (10.5-11.5 mm)

Table 2 FUEL SYSTEM TORQUE SPECIFICATIONS

Item ft.-lb. in.-lb. Nem
Air filter

Backplate screws - 20-40 2-4

Cover screw - 36-60 4-7
Breather hollow bolts - 120-144 14-16
Fuel valve adapter (FXSTD) 22-26 30-35
Fuel shutoff valve hex fitting 15-20 — 20-27
Fuel tank mounting bolts (FXSTD)

Front 28-32 - 38-43

Rear 14-18 - 19-24

Fuel tank mounting bolts
(all models except FXSTD)

Front 28-32 - 38-43

Rear 18-22 - 24-30
Intake manifold bolts - 97-141 11-16
Induction module bolts (EFI) - 71-124 8-14

Table 3 EXHAUST SYSTEM TORQUE SPECIFICATIONS
Item ft.-lb. in.-Ib. Nem

Exhaust flange nuts  Refer to procedure in text.
Torca clamp nuts 45-60 - 61-81
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ELECTRICALSYSTEM

This chapter contains service and test procedures for
the electrical and ignition system components. Spark plug
maintenance isin Chapter Three.

The electrical system includes the following systems:
Charging system.
Ignition system.
Starting system.
Lighting system.
Switches and other electrical components.

Refer to Tables 1-7 at the end of the chapter for specifica
tions. Wiring diagrams arelocated at theend of thismanual.

o rwbdhpE

ELECTRICAL COMPONENT REPLACEMENT

Most motorcycle dealerships and parts suppliers will
not accept the return of any electrical part. If you cannot
determine the exact cause of any electrical system mal-
function, have a Harley-Davidson dealership retest that
specific systemto verify your test results. If you purchase
anew electrical component(s), install it, and then find that
the system still does not work properly, you will probably
be unable to return the unit for arefund.

Consider any test results carefully before replacing a
component that tests only slightly out of specification, es-
pecialy resistance. A number of variables can affect test
resultsdramatically. Theseinclude: the testing meter’sin-
ternal circuitry, ambient temperature and conditions under
which the machine has been operated. All instructionsand
specifications have been checked for accuracy; however,
successful test results depend to agreat degree upon indi-
vidual accuracy.

ELECTRICAL CONNECTORS

Many electrical problems can be traced to damaged
wiring, or contaminated or |oose connectors.

The locations of the connectors vary by model. Also, if
the motorcycle has been serviced previously, the connec-
tor may be in a different location.

The electrical system uses three types of connectors. If
individual wires or terminals of a particular connector re-
quire repair or replacement, refer to Electrical Connector
Service at the end of this chapter.

Always check thewire colors listed in the procedure or
wiring diagramsto verify thelocation of the components.
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Perform the following stepsfirst if an electrical system
fault is encountered:
1. Inspect all wiring for fraying, burning and other visual
damage.
2. Check the main fuse and make sureitisnot blown. Re-
placeit if necessary.
3. Check the individual fuse(s) for each circuit. Make
sureit isnot blown. Replace it if necessary.
4. Inspect the battery as described in this chapter. Make
sureitisfully charged and the battery cablesare clean and
securely attached to the battery terminals.
5. Clean connectors with an aerosol electrical contact
cleaner. After athorough cleaning, pack multi-pin electri-
cal connectors with dielectic grease to seal out moisture.
6. Disconnect electrical connectorsin the suspect circuits
and check for bent or damaged terminals. The male and
female terminals must connect or an open circuit will re-
sult.
7. Makesuretheterminalsarepushed all theway intothe
plastic connector. If they are not, carefully push them in
with a narrow-blade screwdriver.
8. After everything is checked, push the connectors to-
gether and make sure they are fully engaged and locked
together.
9. Never pull on the electrical wires when disconnecting
an electrical connector. Only pull on the connector plastic
housing.

BATTERY

The battery isimportant to the motorcycle' selectrical sys
tem, yet most eectrical system problems can be traced to
battery neglect. Clean and inspect the battery at periodic in-
tervals. Theoriginal equipment battery isamaintenance-free
sealed battery and the electrolyte level cannot be checked.

On al models in this manual, the negative side is the
ground. When removing the battery, disconnect the nega-
tive cablefirst, then the positive cable. Thisminimizesthe
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chance of atool shorting to ground when disconnecting
the battery positive cable.

Negative Cable

Some of the component replacement procedures and
test procedures in this chapter require disconnecting the
negative battery cable as a safety precaution.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

1. Remove the seat as described in Chapter Fourteen.

2. Remove the bolt or nut (Figure 1) securing the nega-
tive cableto theframe. Move the cable away from the bat-
tery to avoid making accidental contact with the battery
post.

3. Connect the negative cable to the frame post. Reinstall
the nut and tighten it securely.

4. Install the seat.

Cable Service

To ensure good electrical contact between the battery
and the electrical cables, the cablesmust be clean and free
of corrosion.

1. If theelectrical cableterminalsare badly corroded, dis-
connect them from the motorcycl€'s electrical system.

2. Thoroughly clean each connector with a wire brush
and a baking soda solution. Rinse thoroughly with clean
water and wipe dry with a clean cloth.

3. After cleaning, apply athin layer of dielectric greaseto
the battery terminals before reattaching the cables.

4. Reconnect the electrical cables to the motorcycle's
electrical system if they were disconnected.

5. After connecting the electrical cables, apply a light
coat of dielectric grease to the terminals to retard corro-
sion and decomposition of the terminals.

Removal/Installation

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

1. Remove the seat as described in Chapter Fourteen.
2. Remove the bolt or nut and disconnect the negative
battery cable (Figure 1).
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3. Remove the bolt and disconnect the positive battery
cable (A, Figure 2).

4. Carefully lift thebattery (B, Figure 2) up and out of the
frame.

5. Inspect the battery tray and compartment (Figure 3)
for corrosion or damage. Replace it if necessary.

6. Positionthe battery with the negative cableterminal on
the right side of the frame.

7. Reinstall the battery onto the battery tray intheframe.
8. Install the battery, hold down and tighten the Torx bolt
securely.

9. Connect the positive battery cable (A, Figure 2).
Tighten the bolt securely.

10. Connect the negative battery cable (Figure 1).
Tighten the bolt securely.

11. After connecting the electrical cables, apply a light
coat of dielectric grease to the electrical terminals of the
battery to retard corrosion and decomposition of the ter-
minals.

12. Install the seat.

Inspection and Testing

The battery electrolyte level cannot be serviced in a
maintenance-free battery. Never attempt to remove the
sealing bar cap from the top of the battery. The battery
does not require periodic electrolyte inspection or water
refilling. Refer to thelabel (A, Figure 4) on top of the bat-
tery.

Even though the battery is sealed, protect eyes, skin and
clothing. The corrosive electrolyte may have spilled out
and can cause severe chemical skin burns and permanent
injury. The battery case may be cracked and leaking elec-
trolyte. If electrolyte is spilled or splashed on clothing or
skin, immediately neutralizeit with abaking sodaand wa-
ter solution, then flush with an abundance of clean water.

WARNING
Electrolyte is extremely harmful to the eyes.
Always wear safety glasses while working
with a battery. If electrolyte gets into the
eyes, call a physician immediately and force
the eyes open and flood them with cool,
clean water for approximately 15 minutes.

1. Removethe battery asdescribed in thischapter. Do not
clean the battery while it is mounted in the frame.

2. Set the battery on a stack of newspapers or shop cloths
to protect the surface of the workbench.

3. Check the entire battery case (Figure 5) for cracks or
other damage. If the battery case is warped, discolored or
has a raised top, the battery has been overcharged and
overheated.
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4. Check the battery terminal bolts, spacers and nuts (B,
Figure 4) for corrosion or damage. Clean parts thor-
oughly with a baking soda and water solution. Replace
corroded or damaged parts.

5. If thetop of the battery is corroded, clean it with a stiff
bristle brush using the baking soda and water solution.

6. Check the battery cable ends for corrosion and dam-
age. If corrosion is minor, clean the battery cable ends
with a stiff wire brush. Replace worn or damaged cables.

7. Connect adigital voltmeter between the battery nega-
tive and positive leads. Note the following:

a. If the battery voltage is 13.0-13.2 volts (at 20° C
[68° F]) the battery isfully charged.

b. If the battery voltageis 12.0 to 12.5 volts (at 20° C
[68° F]), or lower, the battery is undercharged and
requires charging.

8. If the battery is undercharged, recharge it as described
in this chapter. Then test the charging system as described
in Chapter Two.

9. Inspect the battery case for contamination or damage.
Clean it with a baking soda and water solution.

10. Install the battery as described in this chapter.
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Charging

Refer to Battery Initialization in this chapter if the bat-
tery is new.

To recharge a maintenance-free battery, a digital volt-
meter and a charger with an adjustable amperage output
are reguired. If this equipment is not available, have the
battery charged by a shop with the proper equipment. Ex-
cessive voltage and amperage from an unregulated
charger can damage the battery and shorten servicelife.

The battery should only self-discharge approximately
one percent of its given capacity each day. If abattery not
in use, without any loads connected, loses its charge
within aweek after charging, the battery is defective.

If the motorcycleisnot used for long periods of time, an
automatic battery charger with variable voltage and am-
perage outputs is recommended for optimum battery ser-
vicelife.

WARNING
During charging, highly explosive hydrogen
gas is released from the battery. Only
charge the battery in a well-ventilated area
away from open flames, including pilot
lights on appliances. Do not allow smoking
in the area. Never check the charge of the
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battery by arcing across the terminals; the
resulting spark can ignite the hydrogen gas.

CAUTION
Always disconnect the battery cables from
the battery. If the cables are left connected
during the charging procedure, the charger
may damage the diodes within the voltage
regulator/rectifier.

1. Remove the battery from the motorcycle as described
in this chapter.

2. Set the battery on a stack of newspapers or shop cloths
to protect the surface of the workbench.

3. Make sure the battery charger is turned off prior to at-
taching the charger leadsto the battery.

4. Connect the positive charger lead to the positive bat-
tery terminal and the negative charger lead to the negative
battery terminal.

5. Set the charger at 12 volts. If the output of the charger
isvariable, select the low setting.

6. The charging time depends on the discharged condi-
tion of the battery. Refer to Table 2 for the suggested
charging time. Normally, a battery should be charged at
1/10 its given capacity.

CAUTION

If the battery emits an excessive amount of
gas during the charging cycle, decrease the
charge rate. If the battery becomes hotter
than 110° F (43° C) during the charging cy-
cle, turn the charger off and allow the bat-
tery to cool. Then continue with a reduced
charging rate and continue to monitor the
battery temperature.

7. Turn the charger to the ON position.

8. After the battery has been charged for the predeter-
mined time, turn the charger off, disconnect the leads and
measure the battery voltage. Refer to the following:

a. If the battery voltage is 13.0-13.2 volts (at 20° C
[68° F]), the battery isfully charged.

b. If thebattery voltageis 12.5 volts(at 20° C [68° F]),
or lower, the battery is undercharged and requires
additional charging time.

9. If the battery remains stable for one hour, the battery is
charged.

10. Install the battery into the motorcycle as described in
this chapter.

Battery Initialization

A new battery must be fi«lly charged before installation.
To bring the battery to a full charge, give it an initial
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charge. Using anew battery without an initial charge will
cause permanent battery damage. The battery will never
be able to hold more than an 80% charge. Charging anew
battery after it has been used will not bring its charge to
100%. When purchasing a new battery, verify its charge
status.

NOTE

Recycle the old battery. When a new battery
is purchased, turn in the old one for recy-
cling. Most motorcycle dealerships will ac-
cept the old battery in trade for a new one.
Never place an old battery in the household
trash since it is illegal, in most states, to
place any acid or lead (heavy metal) con-
tents in landfills.

Load Testing

A load test checks the battery’s performance under full
current load and isthe best indication of battery condition.

A battery load tester is required for this procedure.
When using a load tester, follow the manufacturer’s in-
structions. Figure 6 shows a typical load tester and bat-
tery arrangement.
1. Remove the battery from the motorcycle as described
in this chapter.

NOTE
Let the battery stand for at least one hour af-
ter charging prior to performing this test.

2. The battery must be fully charged before beginning
this test. If necessary, charge the battery as described in
this section.

WARNING
The battery load tester must be turned OFF
prior to connecting or disconnecting the test
cables to the battery. Otherwise, a spark
could cause the battery to explode.

CAUTION
To prevent battery damage during load test-
ing, do not load test a discharged battery
and do not load test the battery for more
than 20 seconds. Performing a load test on a
discharged battery can cause permanent
battery damage.

3. Load test the battery as follows:
a. Connect theload tester cablesto the battery follow-
ing its manufacturer’s instructions.
b. Loadthebattery at 50% of the cold cranking amper-
age (CCA) or 135 amperes.

@ LOAD TEST

Battery Load

tester

c. After 15 seconds, the voltage reading with the load

still applied must be 9.6 voltsor higher at 70° F (21°
C). Now quickly remove theload and turn the tester
OFF.

4. If the voltage reading was 9.6 volts or higher, the bat-

tery output capacity is good. If the reading was below 9.6

volts, the battery is defective.

5. With the tester OFF, disconnect the cables from the

battery.

6. Install the battery as described in this chapter.

CHARGING SYSTEM

Refer to Figures 7-10. The charging system consists of
the battery, alternator and avoltage regulator/rectifier. Al-
ternating current generated by the aternator isrectified to
direct current. The voltage regulator maintainsthevoltage
to the battery and additional electrical loads, such as the
lightsand ignition system, at aconstant voltage regardless
of variationsin engine speed and load.

A malfunction in the charging system generally causes
the battery to remain undercharged. To prevent damageto
the alternator and the regulator/rectifier when testing and
repairing the charging system, note the following precau-
tions:

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

1. Always disconnect the negative battery cable, as de-
scribed in this chapter, before removing a component
from the charging system.

2. To chargethe battery, remove the battery from the mo-
torcycle and recharge it as described in this chapter.
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CHAPTER EIGHT

. Stator

. Torx bolt

Rotor

. Mounting bracket
. Ground wire

. Screw

. Washer

. Screw

. Washer

. Locknut

. Voltage regulator
. Cable seal

. Pin terminal

. Pin housing

. Pin terminal lock
. Socket terminal lock
. Socket housing

O NOUTAWNE
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@ CHARGING SYSTEM COMPONENTS (2000 MODELS)

3. Inspect the battery case (Figure 5). Look for bulges or
cracks in the case, leaking electrolyte or corrosion
build-up.

4, Check the charging system wiring for signs of chafing,
deterioration or other damage.

5. Check the wiring for corroded or loose connections.
Clean, tighten or reconnect wiring as required.

Battery Current Draw Test

This test measures the current draw or drain on the bat-
tery when all electrical systems and accessories are off.
Perform thistest if the battery will not hold acharge when
the motorcycle is not being used. A current draw that ex-
ceeds 5.5 mA will discharge the battery. The ECM (1
mA), voltage regulator (0.5 mA), TSM (0.5 mA), TSSM

disarmed (0.5 mA) and TSSM armed (3.0 mA) account
for a 5.0 mA current draw. The battery must be fully
charged to perform this test.

1. Disconnect the negative battery cable as described in
Chapter Eight.

2. Connect an ammeter between the negetive battery termi-
nal and the battery ground cable as shown in Figure 11.

3. With theignition switch, lightsand all accessoriesturned
off, read the ammeter. If the current drain exceeds 5.5 mA,
continue with Step 4.

4. Refer to thewiring diagrams at the end of the manual for
the necessary model. Check the charging system wires and
connectors for shorts or other damage.

5. Unplug each eectrical connector separately and check
for a reduction in the current draw. If the meter reading
changes after a connector is disconnected, the source of the
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10 CHARGING SYSTEM
COMPONENTS
(2001-ON MODELS)

1. Stator 7. Mounting bracket
2. Torx bolt 8. Screw

3. Rotor 9. Retainer

4. Terminal socket 10. Ground wire

5. Wiring harness 11. Voltage regulator
6. Anchor connector  12. Screw

11 Ammeter

Battery
ground
cable
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12

current draw has been found. Check the electrical connectors
carefully before testing the individual component.

6. After completing thetest, disconnect theammeter and re-
connect the negative battery cable.

Testing

A malfunction in the charging system generally causes
the battery to remain undercharged. Perform the follow-
ing visual inspection to determine the cause of the prob-
lem. If the visual inspection proves satisfactory, test the
charging system as described under Charging System in
Chapter Two.

1. Make sure the battery cables are connected properly
(Figure 12). If polarity is reversed, check for a damaged
voltage regulator/rectifier.

2. Inspect the terminals for loose or corroded connec-
tions. Tighten or clean them as required.

3. Inspect the battery case. Look for bulges or cracksin
the case, leaking electrolyte or corrosion buildup.

4. Carefully check al connections at the aternator to
make sure they are clean and tight.

5. Check the circuit wiring for corroded or loose connec-
tions. Clean, tighten or connect wiring as required.

ALTERNATOR
Rotor Removal/Installation

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

1. Disconnect the negative battery cable as described in
this chapter.

2. Remove the primary chain case cover and housing as
described in Chapter Five.
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3. Remove the primary chain, clutch assembly, chain

tensioner assembly and compensating sprocket compo- 13
nents as an assembly. Refer to Chapter Five.

4. If dtill in place, remove the shaft extension and washer

from the crankshaft.

CAUTION
The holes in the rotor face are not threaded.
Push the bolts in just enough to grasp the
sides of the rotor holes. Do not push the
bolts in too far as they will contact the stator
coils and damage them.

5. Insert two bolts into the rotor face (Figure 13), then
push outward to press the threads against the holes. Slide
the rotor off the crankshaft. 14
6. Inspect the rotor magnets (Figure 14) for small balts,
washers or other metal debris that may be attached the
magnets. Any debris will cause severe damage to the al-
ternator stator assembly.

7. Check the inner splines (Figure 15) for wear or dam-
age. Replace the rotor if necessary.

8. Install by reversing these removal steps. Align the ro-
tor splines with the crankshaft splines and push the rotor
on until it bottoms.

Stator Removal

1. Remove the rotor as described in this chapter. 15
2. Unplug the alternator rotor electrical connector (Fig-
ure 16) from the voltage regulator.

3. Insert asmall screwdriver between the socket housing
side of connector going to the alternator stator and the
locking wedge on the socket housing. Gently pivot the
screwdriver tip and pop the wedge loose.

4. Lift theterminal latches inside the socket housing and
back the sockets through the wire end of connector.

5. Removethethree Torx screws (A, Figure 17) securing
the stator assembly to the crankcase. New Torx screws
must be used on installation.

NOTE 16
If necessary, spray electrical contact
cleaner or glass cleaner around the wiring
harness grommet to help ease it out of the
crankcase boss receptacle.

6. Useanawl to carefully lift the capped lip on the grommet
(Figure 18) from the crankcase and push it into the bore.

7. Carefully push the stator wires and grommet (B, Fig-
ure 17) through the crankcase bore and remove the stator
assembly.
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8. Inspect the stator mounting surface on the crankcase for
oil residuefromadamaged oil sedl. Cleanit off if necessary.
9. Inspect the stator wires (A, Figure 19, typical) for
fraying or damage.

10. Inspect the rubber grommet (B, Figure 19) for deteri-
oration or hardness.

11. Check the stator connector pins (Figure 20, typical)
for looseness or damage.

Stator Installation

1. Apply alight coat of electrical contact cleaner or glass
cleaner to the wiring harness grommet to help easeit into
the crankcase boss receptacle.

2. Insert the electrica harness and grommet into the
crankcase boss receptacle and carefully pull it through un-
til the grommet is correctly seated.

CAUTION
New Torx screws must be installed. The
threadlocking compound originally applied
to the Torx screws is for one time use only. If
a used Torx screw is installed, it can work
loose and cause engine damage.

3. Move the stator into position on the crankcase and in-
stall four new Torx screws (A, Figure 17). Tighten the
screws to the specification in Table 5.

4. Move the wiresto the right side of the motorcycle.

5. Apply alight coat of dielectric compound to the el ectri-
cal connector prior to assembling it. Reassemble the elec-
trical connector socket by reversing Steps 4 and 5 of Stator
Removal. Make sure it has locked together securely.

6. Install the rotor as described in this chapter.

VOLTAGE REGULATOR
Removal/Installation

Refer to Figure 9 and Figure 10.
1. Disconnect the negative battery cable as described in
this chapter.
2. Remove the rear fender inner panel as described in
Chapter Fourteen.
3. Disconnect the voltage regulator lead (Figure 21)
from the silver post on the main circuit breaker.

NOTE
Prior to removing the voltage regulator
wires, note the routing of the wires through
the frame. Note the location of cable straps
and tie wraps. The wires must be rerouted in
the same path.
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21

23

ENGINE SENSORS

. Screw

Clamp

. MAP sensor

Seal

. Engine temperature sensor (ET)

(2001-on fuel injected models)

. O-ring

7. Crankshaft position sensor (CKP)
(2001-0n)

8. Screw

9. Screw*

10. Washer*

11. Camshaft position sensor (CMP)*

12. O-ring*

13. Clamp

14. Screw

15. Oil pressure switch

16. Anchor connector

17. Anchor connector

OAWN P

(]

*Camshaft position sensor on 2000
models only

After disconnecting any straps, leave them in place on
the frame as areference for installation of the wiring.
4. Disconnect the voltage regulator electrical connector
from the alternator stator (Figure 16).
5A. On 2000 models, perform the following:
a. Removethetwo nutsand washers securing the volt-
age regulator to the mounting bracket.
b. Remove the screw and disconnect the ground strap

from the backside of the voltage regulator. Do not
disconnect it from the mounting bracket.

CHAPTER EIGHT
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5B. On 2001-on models, perform the following:

a. Removethetwo bolts securing the voltage regul ator
(A, Figure 22) to the mounting bracket.

b. Remove the screw and disconnect the ground strap
(B, Figure 22) from the mounting bracket.

6. Unhook the wire retainer from the mounting bracket.
7. Remove the voltage regulator (A, Figure 22) and re-
lated wiring from the frame.

8. Install by reversing these removal steps. Note the fol-
lowing:
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25 IGNITION SYSTEM
COMPONENTS
(CARBURETED MODELS)

. Ignition module
. Washer
. Allen screw
Pad
. Cover (FXSTB)
Screw
Cover
(all models except FXSTB)
8. Ignition coil
9. Bolt
10. Spark plug cable (rear cylinder)
11. Spark plug
12. Spark plug cable (front cylinder)

~NouhwNR

a. Securethe ground strap to the voltage regulator (2000
models) or mounting bracket (2001-on models).

b. Tighten the mounting nut or bolts securely.

c. Apply a light coat of dielectric compound to the
electrical connectors prior to installing them.
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d. Install new cable straps and tie wraps securing elec-
trical wiresto the frame.

IGNITION SYSTEM

Theignition system consists of an ignition coail, two spark
plugs, the ignition module (carburetted models), electronic
control module (EFl models), crankshaft position sensor
(CKP) (2001-on models), manifold absol ute pressure sensor
(MAP), camshaft position sensor (CMP) (2000 models
only) and the bank angle sensor (BAS). Refer to Figure 23
for the locations of the mgjority of the sensors.

The ignition module (carbureted models) or electronic
control module (EFI models) is located behind the frame
right side panel. It determines the spark advance for cor-
rect ignition timing based on signalsfrom the CKP, MAR,
BAS and CMP. Theignition system fires the spark plugs
near top dead center for starting, then varies the spark ad-
vance from 0° to 50° depending on engine speed, crank-
shaft position and intake manifold pressure. It also
regulates the low-voltage circuits between the battery and
theignition coil. Theignition moduleisnot repairable and
must be replaced if defective.

The MAP sensor is located on top of the intake mani-
fold or throttle housing (Figure 24). This sensor monitors
theintake manifold vacuum and sends thisinformation to
the ignition module (carbureted models) or electronic
control module (EFI models). The module adjusts the ig-
nition timing advance curve for maximum performance.

The rotor and camshaft position sensor (CMP) is lo-
cated in the camshaft cover on theright side of the crank-
case. The raised ridge on the rotor operates at one-half
crankshaft speed and it breaks the magnetic field of the
Hall-effect device on the camshaft position sensor. The
logic-type signal of the Hall-effect device gives accurate
timing information to the ignition module.

The bank angle sensor mounts on a frame-mounted
panel behind the rear fender inner fender on 2000 mod-
els. On 2001-on models, the bank angle sensor isan inte-
gra part of the turn signal/turn signal security module
(TSM/TSSM) and is also mounted on a frame-mounted
panel behind the rear fender inner fender. The sensor
consists of a small magnetic disc that rides within a
V-shaped channel. If the motorcycleistilted at a45° an-
gle, for more than one second, the ignition system is shut
off. Once the sensor is activated, the motorcycle must be
up-righted and the ignition turned OFF then ON. Then,
the ignition system is operational and the engine can be
restarted.

The basic components of a typical ignition system are
shown in Figure 25 for carbureted models or Figure 26
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26 IGNITION SYSTEM
COMPONENTS
(EF1 MODELS)

1. ECM
2. Bolt

(all models except FXSTDI)
3. Nut (FXSTDI)
4. Washer
5. Bolt
6. Cover (FXSTB)
7. Pad
8. Screw
9. Cover

(all models except FXSTB)
10. Ignition coil
11. Spark plug cable (rear cylinder)
12. Spark plug cable (front cylinder)
13. Spark plug

for EFI models. When servicing the ignition system, refer
to the wiring diagrams located at the end of the manual.

Ignition Caoil
Performance test

1. Disconnect the plug wire and remove one of the spark
plugs as described in Chapter Three.

NOTE
A spark tester is useful for testing the igni-
tion system spark output. Figure 27 shows
the Motion Pro Ignition System Tester (part
No. 08-0122). This tool is inserted in the spark

CHAPTER EIGHT

27

28

29

plug cap and its base is grounded against the
cylinder head. The tool s air gap is adjustable
and it allows the visual inspection of the spark
while testing the intensity of the spark.

2. Insert a clean shop cloth into the spark plug hole in the
cylinder head to reduce gasoline vapors emitting from the
hole.

3. Insert the spark plug (Figure 28), or spark tester (Fig-
ure 29), into its cap and touch the spark plug base against
the cylinder head to ground it. Position the spark plug so
the electrode is visible.
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R F
Terminal A Terminal C
rear coil Terminal B front coil
+12V
31 Terminal C Terminal D
rear coil front coil
Terminal
A
Terminal B
+12V
WARNING

Mount the spark plug, or tester, away from
the spark plug hole in the cylinder so the
spark or tester cannot ignite the gasoline
vapors in the cylinder. If the engine is
flooded, do not perform this test. The firing
of the spark plug can ignite fuel ejected
through the spark plug hole.

NOTE
When not using a spark tester, always use a
new spark plug for this test procedure.

4. Crank the engine over with the starter. A fat blue spark
should be evident across the spark plug electrode or spark
tester. If there is strong sunlight on the plug, or tester,
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shade it so the spark is more visible. Repeat for the other
cylinder.

WARNING
If necessary, hold onto the spark plug wire
with a pair of insulated pliers. Do not hold
the spark plug, wire or connector or a seri-
ous electrical shock could occur.

5. If there is a fat blue spark, the ignition coil is good. If
there is not, perform the following resistance test.

Resistance test (carbureted models)

NOTE
Refer to Electrical System Fundamentals
in Chapter One.

1. Remove the ignition coil as previously described.

2. Disconnect the secondary wires from the ignition coil.
3. Use an ohmmeter set at R x 1 to measure the primary
coil resistance between terminals A and B, then terminals
B and C (Figure 30) at the backside of the ignition coil.
The specified resistance is in Table 1.

4. Use an ohmmeter set at R x 1000 to measure the sec-
ondary coil resistance between terminals B and R, then
terminals B and F (Figure 30) at the backside of the igni-
tion coil. The specified resistance is in Table 1.

5. Ifthe resistance is less than specified, there is probably
a short in the coil windings. Replace the coil.

6. If the resistance is more than specified, this may indi-
cate corrosion or oxidation of the coil’s terminals. Thor-
oughly clean the terminals, then spray them with an
aerosol electrical contact cleaner. Repeat Steps 3 and 4. If
the resistance is still high, replace the coil.

7. Ifthe coil resistance does not meet (or come close to)
either of these specifications, replace the coil. If the coil
is visibly damaged, replace it as described in this chap-
ter.

8. Install the ignition coil as described in this chapter.

Resistance test (EFI models)

NOTE
Refer to Electrical System Fundamentals
in Chapter One.

1. Remove the ignition coil as previously described.

2. Disconnect the secondary wires from the ignition coil.
3. Use an ohmmeter set at R x 1 to measure the primary
coil resistance between terminals A and D, then terminals
A and C (Figure 31) at the backside of the ignition coil.
The specified resistance is in Table 1.
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4. Use an ohmmeter set at R x 1000 to measure the sec-
ondary coil resistance between terminals B and C, then
terminals B and D (Figure 31) at the backside of the igni-
tion coil. The specified resistance is in Table 1.

5. Ifthe resistance is less than specified, there is probably
a short in the coil windings. Replace the coil.

6. If the resistance is more than specified, this may indi-
cate corrosion or oxidation of the coil’s terminals. Thor-
oughly clean the terminals, then spray them with an
aerosol electrical contact cleaner. Repeat Steps 3 and 4. If
the resistance is still high, replace the coil.

7. Ifthe coil resistance does not meet (or come close to)
either of these specifications, replace the coil. If the coil
is visibly damaged, replace it as described in this chap-
ter.

8. Install the ignition coil as described in this chapter.

Removal/installation

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

1. Disconnect the negative battery cable as described in
this chapter.

NOTE
Label all wiring connectors prior to discon-
necting them in the following steps.

2. If necessary, disconnect the secondary lead from each
spark plug.

3. Remove the small screw securing the cover and re-
move the cover.

4. Disconnect the secondary leads (Figure 32) from the
coil towers.

NOTE
On FLSTS models, to avoid removing the
rear exhaust pipe, use a swivel socket and
ball ended Allen wrenches to remove the
coil fasteners.

5. Remove the bolts and lockwashers (Figure 33) secur-
ing the ignition coil to the seat post.

6. Move the ignition coil away from the seat post and dis-
connect the primary wire connector (Figure 34) from the
ignition coil.

7. Remove the ignition coil.

8. Install the ignition coil by reversing these steps.

CHAPTER EIGHT
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Ignition Module (Carbureted Models)
Removal/Installation

The ignition module is located under the seat.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

1. Disconnect the negative battery cable as described in
this chapter.
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2. Remove the seat as described in Chapter Fourteen.
3. Remove the screws securing the ignition module to the
mounting bracket.

4. Depress the external latches on the two multi-pin elec-
trical connectors. Gently pull and disconnect the black
and gray electrical connectors from the ignition module.

5. Remove the ignition module from the frame.

6. Install the ignition module by reversing these steps.
Note the following:

a. Apply a light coat of dielectric compound to the
electrical connectors prior to installing them.

b. Make sure the electrical connectors are pushed
tightly onto the ignition module.

Electronic Control Module (ECM)
(EFI Models) Removal/lnstallation

The ECM is located under the seat.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.
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1. Disconnect the negative battery cable as described in
this chapter.

2. Remove the seat as described in Chapter Fourteen.

3. Remove the nuts and washers (FXSTDI models), or
screws (all models except FXSTDI) securing the ECM
(A, Figure 35) to the mounting bracket.

4. Depress the external latch and use a rocking motion to
disconnect the 36-pin electrical connector (B, Figure 35)
from the ECM.
5. Install the ECM by reversing these removal steps
while noting the following:
a. Apply a light coat of dielectric compound to the
electrical connector prior to installing them.

b. Make sure the electrical connector is pushed tightly
onto the ECM.

Manifold Absolute Pressure (MAP) Sensor
(Carbureted Models)
Removal/Installation

The MAP sensor (Figure 23) is located on top of the in-
take manifold.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

1. Disconnect the negative battery cable as described in
this chapter.

2. Remove the fuel tank as described in Chapter Seven.

3. Remove the carburetor as described in Chapter Seven.
Place a lint-free shop cloth into the intake manifold open-
ing (A, Figure 36) to prevent the entry of debris.

4. Remove the screw and clip (B, Figure 36) securing the
MAP sensor to the top of the intake manifold.

5. Pull the MAP sensor (C, Figure 36) straight up out of
the seal in the intake manifold.

6. Disconnect the electrical connector from the MAP sen-
sor and remove the sensor.

7. Install the MAP sensor by reversing these steps. Note
the following:

a. Apply a light coat of dielectric compound to the
electrical connector prior to installing it.

b. Make sure the electrical connector is pushed tightly
onto the MAP sensor.

c. Ifnecessary, replace the seal in the intake manifold.
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Manifold Absolute Pressure (MAP) Sensor
(EFI Models)
Removal/Installation

The MAPsensor (Figure 23) islocated on top of thein-
duction module.

CAUTION
Do not try to remove the MAP sensor with
the induction module installed on the engine
as the sensor will be damaged.

1. Remove the induction module as described in Chapter
Seven.

CAUTION
Do not apply excessive heat to the idle air
control unit as it will be damaged.

2. Use a heat gun and apply sufficient heat to the front
screw securing both the idle air control valve and the
throttle housing stop to the throttle body. Heat the front
screw to break loose the thread locking compound. Re-
move the front screw and discard it.

3. Remove the throttle housing screw.

4. Carefully pry the MAP sensor up and out of theintake
manifold. The grommet may come out with the sensor or
may stay in theintake manifold. Removethe grommet and
discard it.

5. Install anew grommet onto the sensor and pressit into
the intake manifold until it bottoms.

NOTE
The new screw is coated with a
threadlocking compound. Do not add addi-
tional compound.

6. Install anew screw securing the idle air control valve
and the throttle housing stop to the throttle body. Tighten
the screw finger-tight at thistime.

7. Install the throttle housing screw and tighten to 18
in.-1bs. (2 Nem).

8. Tighten thethrottle housing stop screw to 25in.-1bs. (3
Nem).

9. Install the induction module as described in Chapter
Seven.

Idle Air Control (IAC) Valve (EFI Models)
Removal/Installation

The IAC valve (Figure 37) islocated on top of thein-
duction module.

@ IAC VALVE

. Induction module

. O-ring

. Idle air control valve (IAC)
Screw

Screw

Screw

. Throttle housing stop

NoO U WN R

CAUTION
Do not try to remove the IAC valve with the
induction module installed on the engine as
the sensor will be damaged.

1. Remove the induction module as described in Chapter
Seven.

CAUTION
Do not apply excessive heat to the idle air
control unit as it will be damaged.

2. Use a heat gun and apply sufficient heat to the front
screw securing both the idle air control valve and the
throttle housing stop to the throttle body. Heat the front
screw to break loose the thread locking compound. Re-
move the front screw and discard it.

3. Remove the throttle housing screw.

4. Remove the IAC valve and O-ring out of the intake
manifold.

5. Install a new O-ring onto the sensor and press it into
the intake manifold until it bottoms.
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NOTE

The new screw is coated with a
threadlocking compound. Do not add addi-
tional compound.

6. Install a new screw securing the idle air control valve
and the throttle housing stop to the throttle body. Tighten
the screw finger-tight at this time.

7. Install the throttle housing screw and tighten to 18
in.-1bs. (2 Nem).

8. Tighten the throttle housing stop screw to 25 in.-lbs. (3
Nem).

9. Install the induction module as described in Chapter
Seven.

Crankshaft Position Sensor (CKP) (2001-on Models)
Removal/Installation

The CKP sensor (Figure 38) is mounted on the front
left side of the crankcase next to the oil filter.
1. Remove the seat as described in Chapter Fourteen.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.
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2. Disconnect the negative battery cable from the battery
as described in this chapter.
3. Remove the voltage regulator (A, Figure 39) as de-
scribed in this chapter.
4. Remove the voltage regulator mounting bracket (B,
Figure 39).
5. Disconnect the sensor’s two-pin electrical connector
(one red, one black wire) from the harness.
6. On the left side of the motorcycle, remove the Allen
screw (Figure 38) and withdraw the CKP sensor and
O-ring from the crankcase.
7. Install by reversing these removal steps. Note the fol-
lowing:
a. Apply a light coat of dielectric compound to the
electrical connector prior to installing them.
b. Apply clean engine oil to the new O-ring on the
CKP sensor prior to installation. Install the sensor
and tighten the Allen screw to 20-30 in.-Ib. (2-3
Nem).

Camshaft Position Sensor (CMP) (2000 Models)
Removal/Installation

The CMP sensor is located in the camshaft cover on the
right side of the crankcase.
1. Remove the seat as described in Chapter Fourteen.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Disconnect the negative battery cable as described in
this chapter.

3. Remove the exhaust system as described in Chapter
Seven.

4. Locate the CMP sensor harness three-pin Mini-Deutsch
electrical connector at the right side of the frame adjacent to
the rear brake line.

5. Remove the cable straps on the protective sheath to un-
cover the three-pin CMP and three-pin CKP electrical
connectors. Detach the electrical connectors from the sup-
port bracket on the rear brake line.

6. Disconnect the three-pin CMP Mini-Deutsch connec-
tor (one red/white, one green/white, one black/white)
from the wiring harness.

7. Use needle nose pliers to remove the secondary lock-
ing wedge from the pin side of the electrical connector.
8. Gently depress the terminal latches inside the pin
housing and back the pins out through the holes in the
wire seal. Remove the red/white, green/white and
black/white wires.
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9. Remove the T20 Torx screws securing the inspection
cover and remove the cover.

10. Tie a piece of string to the end of the wiring harness.
11. Remove the screw and washer securing the CMP sen-
sor to the camshaft cover. Remove the sensor and O-ring
from the cover.

12. Tape a piece of string to the three individual electrical
connectors in the CMP harness. Tie the other end of the
string to the frame cross-member.

NOTE
Figure 40 is shown with the camshaft cover
removed to better illustrate the step.

13. Carefully pull the electrical harness, with the piece of
string, out through both openings in the camshaft cover
(Figure 40).

14. Install by reversing these removal steps. Note the fol-
lowing:

a. Attach the string to the new CMP electrical connec-
tors.

b. Slowly pull the wires and connectors back through
both openings in the camshaft cover. Remove the
string.

c. Apply a light coat of dielectric compound to the
electrical connector(s) prior to installing them.

d. Apply clean engine oil to the new O-ring on the
CMP sensor prior to installation. Install the sensor
and tighten the Allen screw to 20-30 in.-lIb. (2-3
Nem).

Engine Temperature Sensor
(2001-on EFI Models)
Removal/Installation

The engine temperature sensor (Figure 41) is located in
the rear left side of the front cylinder head.

NOTE
All carbureted engines are not equipped
with the engine temperature sensor circuit.

1. Remove the seat as described in Chapter Fourteen.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Disconnect the negative battery cable as described in
this chapter.

3. Remove the fuel tank as described in Chapter Seven.
4. On the left side of the front cylinder head, pull the rub-
ber boot back off the sensor (Figure 41).
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5. Pull on the external latch and disconnect the electrical
connector from the sensor.

6. Use a 3/4 in. deep socket and loosen the sensor. When
the socket turns easily, remove the socket and completely
unscrew the sensor by hand.

7. Install a new sensor and start it by hand. Use the socket
to tighten the sensor to 10-14 ft.-Ib. (14-20 Nem).

8. Apply a light coat of dielectric compound to the elec-
trical connector prior to installing it.

9. Install the electrical connector and push it on until it
locks into place.

10. Pull the rubber boot back over the electrical connector.
11. Attach the negative battery cable.

12. Install the seat as described in Chapter Fourteen.

Bank Angle Sensor (BAS) (2000)
Removal/Installation

The bank angle sensor mounts on a frame-mounted
panel behind the rear fender inner fender on 2000 models.
On 2001-on models, the BAS is an integral part of the turn
signal/turn signal security module (TSM/TSSM) and is
also mounted on a frame-mounted panel behind the rear
fender inner fender.
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NOTE
On 2001-on models, the bank angle sensor
is an integral part of the turn signal mod-
ule/turn signal security module (TSSM). Re-
fer to Turn Signal Security Module in this
chapter.

1. Remove the seat as described in Chapter Fourteen.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.
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2. Disconnect the negative battery cable from the battery
as described in this chapter.
3. Refer to Electrical Panel in this chapter to gain access
to the BAS.
4. Remove the mounting screw (A, Figure 42) and par-
tially remove the sensor (B) from the electrical panel.
5. Pull the external latch outward and disconnect the
electrical connector from the bank angle sensor.
6. Install by reversing these removal steps. Note the fol-
lowing:

a. Apply a light coat of dielectric compound to the

electrical connector prior to installing it.
b. Tighten the screw securely.

STARTING SYSTEM

When servicing the starting system, refer to the wiring
diagrams located at the end of the manual.

CAUTION
Do not operate the starter for more than five
seconds at a time. Let it cool approximately
ten seconds before operating it again.

Troubleshooting

Refer to Chapter Two.

Starter Removal

1. Remove the seat as described in Chapter Fourteen.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Disconnect the negative battery cable as described in
this chapter.

3. Remove the primary drive outer cover as described in
Chapter Five.

4. Remove the oil tank (A, Figure 43) as described in
Chapter Four.

5. Remove the bolt and cover (B, Figure 43) from the end
of the starter.

6. Straighten the tab on the lockplate (Figure 44).

7. Wrap the pinion gear with a cloth to protect the finish,
then secure it with pliers (A, Figure 45).

8. Loosen and remove the bolt (B, Figure 45), lockplate
and thrust washer from the starter jackshaft assembly at
the end of the starter.
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9. Remove the pinion gear (Figure 46) and spring from
the jackshaft.

10. Remove the jackshaft assembly and the coupling
from the inner housing.

11. Remove the starter mounting bolts and washers (Fig-
ure 47).

12. Slideback therubber boot, removethenut (A, Figure
48) and disconnect the positive cable from the starter ter-
minal. Note thelocation of the circuit breaker cabletermi-
nal ring (B, Figure 48) under the front bolt and washer.
13. Disconnect the solenoid electrical connector (C, Fig-
ure 48) from the starter.

14. Pull the starter straight out of the crankcase and re-
move it.

15. If necessary, service the starter as described in this
chapter.

Starter Installation

1. Instal the starter into the crankcase. Push it in until it
bottoms.

2. Install the starter mounting bolts and washers (Figure
47). Tighten the bolts to 13-20 ft.-lb. (18-27 Nem).

3. Connect the solenoid electrical connector (C, Figure
48) onto the starter motor.

4. Install the circuit breaker cable terminal ring (B, Fig-
ure 48) under the front bolt and washer.

5. Connect the positive cable onto the starter terminal and
install the nut (A, Figure 48). Tighten the nut securely,
then slide the rubber boot into position.

6. Install the cover onto the end of the starter and secure
with the bolt. Tighten the bolt securely.

7. Install thejackshaft (Figure 49) into theinner housing
if it was removed. Push it in until it stops.

8. Position the coupling with its counterbore facing to-
ward the jackshaft and install the coupling (Figure 50)
into the inner housing bushing.

9. Install the spring (Figure 51) onto the jackshaft.
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10. Install thepinion gear (Figure 52) onto the jackshaft.
11. Pushin onthe pinion gear (A, Figure 53) and install
the bolt, lockplate and thrust washer (B) onto the
jackshaft.
12. Push the assembly on until it bottoms.
13. Align the lockplate tab with the thrust washer, then
insert the tab into the notch in the end of the jackshaft.
14. Screw the bolt into the starter shaft by hand.
15. Wrap the pinion gear with acloth to protect thefinish,
then secure it with pliers (A, Figure 45).
16. Tighten the starter jackshaft bolt (B, Figure 45) to
84-108 in.-Ib. (9-12 Nem). Bend the outer lockplate tab
against the bolt head (Figure 44).
17. Ensure the components have been installed correctly
asfollows:
a Install the clutch shell onto the transmission
mainshaft.
b. With the starter not engaged, the pinion gear (A,
Figure 54) must not engage the clutch shell gear
(B).
¢. To check for proper engagement, pull out on the
pinion gear and engage it with the clutch shell gear.
Then rotate the clutch shell in either direction and
make sure the pinion gear rotates with it.
d. If the engagement is incorrect, remove the clutch
shell and correct the problem.
e. Remove the clutch shell.
18. Install the qil tank as described in Chapter Four.
19. Install the cover and the bolt (B, Figure 43) onto the
end of the starter.
20. Install the oil tank (A, Figure 43) as described in
Chapter Four.
21. Install the primary drive outer cover as described in
Chapter Five.
22. Connect the negative battery cable.
23. Install the seat.
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55 STARTER

Screw

. Lockwasher

. Drive housing
O-ring

Drive assembly

. Idler gear bearing
. Bearing rollers (5)
. Idler gear

. Drive spring

. Clutch shaft

. Ball

. Return spring

. Solenoid housing
. Tab

. Nut

. Nut

. Bearing

. Armature

. O-ring

. Field coil assembly
. Brushes

. Brush springs

. Brush holder

. End cap

. O-ring

. Washer

. Screw

. Throughbolt
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Starter Disassembly

NOTE

If only the solenoid assembly requires ser-
vice, refer to Starter Solenoid in this chapter.

1. Clean all grease, dirt and carbon from the exterior of
the starter assembly (Figure 55).

2. Remove the two through bolts (Figure 56).

3. Removethetwo drive housing Phillipsscrews (Figure
57) and lockwashers.

4. Tapthedrivehousing and removeit from the starter as-
sembly (Figure 58).

5. Disconnect the C termina field wire (A, Figure 59)
from the solenoid housing.

6. Separatethefield coil (B, Figure 59) fromthe solenoid
housing (C).

7. Remove the end cap screws, washers and O-rings (A,
Figure 60). Then remove the end cap (B).

8. Pull the brush holder (A, Figure 61) away from the
commutator and remove the armature (B) from the field
coil assembly.

9. Remove the two field coil brushes from the brush
holder (Figure 62).
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10. Clean all grease, dirt and carbon from the armature,
field coil assembly and end covers.

CAUTION

Be extremely careful when selecting a sol-
vent to clean the electrical components. Do
not immerse any of the wire windings in sol-
vent, because the insulation may be dam-
aged. Wipe the windings with a cloth lightly
moistened with solvent, then allow the solu-
tion to dry thoroughly.

11. To servicethe drive housing assembly, refer to Drive
Housing  Disassembly/Inspection/Assembly in  this
section.

12. To service the solenoid housing, refer to Solenoid
Housing Disassembly/Inspection/Assembly in this section.

Starter Inspection

1. Messurethelength of each brush with avernier caiper
(Figure 63). If the length is less than the minimum speci-
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fied in Table 3, replace al of the brushes as a set. See Fig-
ure 64 for thefield coil and Figure 65 for the brush holder.

NOTE

The field coil brushes (Figure 64) are sol-
dered into position. To replace them, un-
solder the brushes by heating their joints
with a soldering gun, then pull them out with
a pair of pliers. Position the new brushes
and solder them in place with rosin core sol-
der. Do not use acid core solder.

2. Inspect the commutator (A, Figure 66). The mica
should be below the surface of the copper commutator
segments (Figure 67). If the commutator bars are worn to
the same level asthe micainsulation, have the commuta
tor serviced by adealership or electrical repair shop.

3. Inspect the commutator copper segments for discolor-
ation. If the commutator segments are rough, discolored
or worn, have the commutator serviced by adeal ership or
electrical repair shop.

4. Measure the outer diameter of the commutator with a
vernier caliper (Figure 68). Replace the armature if it is
worn to the service limit in Table 3.

5. Use an ohmmeter to perform the following tests:
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71 Ohmmeter
Starter terminal
Field frame
72 Ohmmeter
Field frame

a. Check for continuity between the commutator bars
(Figure 69); there should be continuity between
pairs of bars.

b. Check for continuity between any commutator bar
and the shaft (Figure 70). There should be no conti-
nuity.

c. If theunit fails either test, replace the armature.

6. Use an ohmmeter to perform the following tests:

a. Check for continuity between the starter cable ter-
minal and each field frame brush (Figure 71); there
should be continuity.
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73
Insulated
brush
holders
Test leads

Brush holder plate

b. Check for continuity between the field frame hous-
ing and each field frame brush (Figure 72); there
should be no continuity.

c. If theunit failseither test, replacethefield frameas-
sembly.

7. Use an ohmmeter to check for continuity between the
brush holder plate and each brush holder (Figure 73);
there should be no continuity. If the unit failsthistest, re-
place the brush holder plate.

8. Service the armature bearings as follows:

a. Check the bearings (B, Figure 66) on the armature
shaft. Replace worn or damaged bearings.

b. Check the bearing bores in the end cover and sole-
noid housing. Replace the cover or housing if the
areaisworn or cracked.

Starter Assembly

1. Assemble the drive housing as described in this chap-
ter if it was serviced.

2. Assemble the solenoid housing as described in this
chapter if it was serviced.

3. Lubricate the armature bearings (B, Figure 66) with
high-temperature grease.

4. Ingtall two new O-rings onto the field coil shoulders
(Figure 74).
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5. Install the two field coil brushes into the brush plate
holders (Figure 75).

6. Ingall the armature partway through the field coil as
showninFigure 61. Then pull the brushesback and pushthe
armature forward, so when released, al of the brushes con-
tact the commutator as shown in Figure 76 and Figure 77.
7. Install the end cap (Figure 78) and the two screws,
washers and O-rings. Tighten the screws securely.

8. Align the field cail (A, Figure 79) with the solenoid
housing (B) and assemble both housings. Hold the assem-
bly together while installing the drive housing in Step 9.
9. Alignthedrive housing (Figure 80) with the field cail
and solenoid housing assembly, and install it. Install the
two drive housing screws and lockwashers (Figure 57).
Tighten them securely.

10. Install the two through bolts, washers and O-rings
(Figure 56). Tighten them securely.

11. Reconnect the Cterminal field wire (C, Figure 79) at
the solenoid housing.

Drive Housing Disassembly/Inspection/Assembly

Thedrive housing wasremoved during starter disassembly.
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1. Remove the return spring (A, Figure 81), ball, clutch
shaft (B) and drive spring (Figure 82) from the drive as-
sembly.

2. Remove the idler gear (Figure 83) from the drive
housing.

3. Removethe idler gear bearing and cage assembly (A,
Figure 84). Therearefiveindividual bearing rollers (Fig-
ure 85).

4. Remove the drive assembly (B, Figure 84).

5. Replace the drive housing O-ring (Figure 86) if it is
worn or damaged. L ubricate the O-ring with high temper-
ature grease.
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88 STARTER SOLENOID

1. Solenoid housing 5. Clip

2. Plunger 6. Lockwasher
3. Gasket 7. Bolt
4. Cover

6. Inspect theidler gear bearing and cage assembly (Fig-
ure 85) for worn or damaged parts.

CAUTION
The drive assembly (Figure 87) is a sealed
unit. Do not clean or soak it in any type of
solvent.

7. Inspect thedrive assembly and itsbearings (Figure 87)
for worn or damaged parts. If the bearings are worn or
damaged, replacethedrive assembly and bearingsasaset.
8. Assemble the drive housing by reversing these steps.
Note the following:
9. Lubricatethefollowing componentswith high temper-
ature grease.
a. ldler gear bearing and cage assembly (Figure 85).
b. Drive housing O-ring and shaft (Figure 86).
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93 HEADLIGHT (FXST AND FXSTB MODELS)

. Socket housing
Bolt

. Washer

. Mounting block
Washer

. Lockwasher

. Nut or acorn nut
. Mounting plate
. Lockwasher

. Headlight case
. Mounting ring

. Connector boot
. Clip

. Headlight bulb
. Headlight lens

. Trim bezel

. Screw

. Nut
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. Drive assembly (Figure 87).
d. Clutch shaft, drive spring, return spring and ball.

10. Install theidler gear bearing and cage assembly so the
open side of the cage (A, Figure 84) faces toward the so-
lenoid housing.

Solenoid Housing Disassembly/Inspection/Assembly

1. Removethe solenoid housing (Figure 88) as described
during starter disassembly.

2. Remove the screws, washers and clip securing the end
cover to the solenoid housing. Then removethe end cover
(Figure 89) and the gasket.

3. Remove the plunger assembly (Figure 90).

4. Inspect the plunger (Figure 91) for scoring, deep wear
marks or other damage.

5. Inspect the solenoid housing (Figure 92) for wear,
cracks or other damage.

6. The solenoid housing is a separate assembly and can-
not be serviced. If any part isdefective, the solenoid hous-
ing must be replaced as an assembly.

7. Assemble the solenoid housing by reversing these steps.
L ubricate the solenoid plunger with high temperaturegresse.

LIGHTING SYSTEM

Thelighting system consistsof aheadlight, passing lamps,
taillight/brake light combination and turn signals.

Always use the correct wattage bulb. The use of a larger
wattage bulb will giveadim light and asmaller wettage bulb
will burn out prematurely. Table 4 lists replacement bulb
specifications.

CAUTION
All models are equipped with a quartz-halo-
gen bulb. Do not touch the bulb glass.
Traces of oil on the bulb will drastically re-
duce the life of the bulb. Clean all traces of
oil from the bulb glass with a cloth moist-
ened in alcohol or lacquer thinner.

Headlight Bulb Replacement
(FXST and FXSTB Maodels)

Refer to Figure 93.

WARNING
If the headlight has just burned out or just
turned off, it will be hot. To avoid burned fin-
gers, allow the bulb to cool prior to removal.
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1. Loosenthescrew (A, Figure 94) at the base of thetrim
bezel (B) and remove the trim bezel from the headlamp
lens assembly.

2. Pull thelensassembly part way out of the headlight case.
3. Pull straight out on the electrical connector and dis-
connect it from the bulb (Figure 95). Remove the head-
light assembly.

4. Remove the connector cover (Figure 96) from the
back of the headlight lens. Check the rubber cover for
tears or deterioration; replace it if necessary.

5. Unhook the light bulb retaining clip (Figure 97) and
pivot it out of the way.

6. Remove and discard the blown bulb (Figure 98).

7. Alignthetangs onthe new bulb with the notchesin the
headlight lens and install the bulb.

8. Securely hook the retaining clip onto the bulb (Figure
97).

9. Install the connector cover (Figure 96) and make sure
it is correctly seated against the bulb and the retainer.

10. Correctly align the electrical plug terminals with the
bulb and connect the plug. Push it straight on until it bot-
toms on the bulb and the connector cover (Figure 95).
11. Check headlight operation.

12. Insert the lens into the headlight housing and seat it
correctly.

13. Instal the trim bezel (B, Figure 94) into place and
tighten the screw (A) securely.

14. Check headlight adjustment as described in thischap-
ter.

Headlight Bulb Replacement
(FLSTS, FXSTD and FXSTS Models)
Refer to Figure 99.
WARNING

If the headlight has just burned out or just
turned off, it will be hot. To avoid burned
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99 HEADLIGHT (FLTST, FXSTD AND FXSTS MODELS)

1. Socket housing 13. Socket housing

2. Terminal (female) 14. Pin housing

3. Terminal (spade) 15. Connector boot

4. Mounting bracket 16. Clip

5. Bolt 17. Headlight bulb

6. Washer 18. Headlight lens

7. Acorn nut 19. Trim bezel

8. Mounting bracket ~ 20. Screw

9. Washer 21. Headlight case
10. Adapter ring (FXSTS and FLSTS)
11. Gasket 22. Headlight case (FXSTD)
12. Terminal (spade)

fingers, allow the bulb to cool prior to re-
moval.

1. Remove the screw at the base of the trim bezel and re-
move the trim bezel from the headlight lens assembly.

2. Pull the lens assembly part way out of the headlight
case.

3. Pll straight out on the electrical connector and dis-
connect it from the bulb. Remove the headlight assembly.

4. Remove the connector boot (Figure 96) from the back
of the headlight lens. Check the rubber boot for tears or
deterioration; replaceit if necessary.

5. Squeeze the light bulb retaining clip (Figure 97) and
pivot it out of the way.

6. Remove and discard the blown bulb (Figure 98).

7. Align thetangs onthe new bulb with the notchesin the
headlight lens and install the bulb.

8. Securely hook the retaining clip onto the bulb.
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. Headlight case

. Sealed beam

. Retaining ring
Screw

. Trim bezel

. Terminal (female)
. Socket housing

. Pin terminal
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HEADLIGHT (FLSTC AND FLSTF MODELS)

. Bolt
10.
11.
. Washer
13.
14.
. Lockwasher
16.

Washer
Mounting block

Lockwasher
Nut or acorn nut

Bolt

9. Install the connector boot and make sure it is correctly
seated against the bulb and the retainer.

10. Correctly align the electrical plug terminals with the
bulb and connect the plug. Push it straight on until it bot-
toms on the bulb and the connector boot.

11. Check headlight operation.

12. Insert the lens into the headlight housing and seat it
correctly.

13. Install thetrim bezel and screw. Tighten the screw se-
curely.

14. Check headlight adjustment as described in thischap-
ter.

Headlight Bulb Replacement
(FLSTC and FLSTF Models)
Refer to Figure 100.
WARNING

If the headlight has just burned out or just
turned off, it will be hot. To avoid burned

fingers, allow the headlight assembly to
cool prior to removal.

NOTE
On FLSTC and FLSTF HDI models, refer to
Headlight Bulb Replacement (FXST and
FXSTB Models) in this chapter. These mod-
els are not equipped with a sealed beam
headlight assembly.

1. Remove the screw at the base of the trim bezel.
2. Carefully remove the trim bezel. Do not bend the two
top locating tabs at the top of the trim bezel.

3. Remove the three screws securing the retaining ring
and remove it while holding the headlight assembly in
place.

4. Pull the headlight assembly out of the headlight case.
5. Pull straight out on the electrical connector and dis-
connect it from the headlight assembly. Remove the head-
light assembly.

6. Remove and discard the blown headlight assembly.
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101 HEADLIGHT ADJUSTMENT (FLSTC AND FLSTF MODELS)
25 ft.
(7.6 m)
102 HEADLIGHT ADJUSTMENT (ALL MODELS EXCEPT FLSTC AND FLSTF)
35in.
(0.9 m)
25 ft.
(7.6 m)

7. Correctly align the electrical plug terminals with the
bulb and connect the plug. Push it straight on until it bot-
toms on the headlight assembly.

8. Check headlight operation.

9. Insert the headlight assembly into the headlight case
and seat it correctly.

10. Install the retaining ring and three screws. Tighten
them securely.

11. Install the two top locating tabs on the trim bezel and
snap thetrim bezel into place. Install the screw and tighten
it securely.

12. Check headlight adjustment asdescribed in thischapter.

Headlight Adjustment

1. Park the motorcycle on alevel surface approximately
25 ft. (7.6 m) from the wall.

2. Check tireinflation pressure. Readjust it if necessary,
as described in Chapter Three.

3A.OnFLSTC and FLSTF models, draw ahorizontal line
on the wall the same height as the center of the headlight
(Figure 101).

3B. Onall modelsexcept FLSTC and FLSTF, draw ahori-
zontal line onthewall 35 in. (0.9 m) above the floor Fig-
ure 102.

4. Have an assistant (with the same approximate weight
asthe primary rider) sit on the seat.

5. Aim the headlight at the wall. Switch the headlight to
the HIGH beam. Point the front wheel straight ahead.

6. Turnthe key switch to the IGNITION position.
7. Check the headlight beam alignment. The broad, flat
pattern of light (main beam of light) must be centered on

the horizontal line with an equal area of light above and
below line.
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Horizontal adjustment

Vertical adjustment bolts

8. Check the headlight beam lateral alignment. With the
headlight beam pointed straight ahead, there should be an
equal area of light to the left and right of center.

9. If the beam isincorrect, adjust it as follows:

10A. On FXSTS and FLSTS models, perform the follow-
ing:

a. Loosenthetwo vertical adjust bolts (Figure 103) to
move the headlight up and down. Tighten the bolts
to the specification in Table 5.

b. Loosen the horizontal adjust bolt (Figure 103) to
move the headlight beam from side-to-side. Then
move the headlight adjustment mechanism forward
to the end of the bracket slot. Tighten the bolt to the
specification in Table 5.

CAUTION
Move the headlight assembly as far forward
as possible (see substep b) to prevent the
headlight from making contact with the
front springs. Compress the front fork to en-
sure this adjustment is correct prior to rid-
ing the motorcycle.

10B. On al models except FXSTS and FLSTS, perform
the following:

a. Loosen the upper adjust bolt (Figure 104) to move
the headlight up and down. Tighten the bolts to the
specification in Table 5.

b. Loosen the lower horizontal adjust bolt (Figure
105) to move the headlight beam from side-to-side.
Then move the headlight adjustment mechanism
forward to the end of the bracket slot. Tighten the
bolt to the specification in Table 5.
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PASSING LAMPS
(FLSTS MODELS)

. Housing

Sealed beam

. Trim bezel
. Socket housing
. Socket contact

Nut

o ~

10.
11.
12.

. Screw
. Grommet
. Screw

Clamp block
Bolt
Mounting bracket
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11. Recheck headlight aim.

Passing Light and Front Turn Signal Bulb
Replacement (FLSTS and FLSTC Models)

Refer to Figure 106.
1. Remove the passing light bulb as follows:

a. Remove the screw (Figure 107) at the base of the
trim bezel and remove the trim bezel from the pass-
ing light housing.

b. Carefully pull the bulb/lens assembly partially out
of the housing.

c. Loosen the two screws securing the wiring harness
(Figure 108) to the bulb/lens assembly and removeit.

d. Connect the wiring harnessto the new bulb/lens as-
sembly and tighten the screws securely.

e. Push the bulb/lens assembly into the housing and
install the trim bezel.

f. Tighten the screw securely.

2. On FLSTC models, remove the front turn signal bulb
asfollows:

a. Removethe screwssecuring thelens(Figure 109).

b. Pushin on the bulb, rotate it and remove it (Figure
110).

c. Install anew bulb and lens.

d. Tighten the screws securely. Do not overtighten the
screws as the lens may crack.

Front Turn Signal Bulb Replacement
(All Models Except FLSTS)

1. Remove the screws securing the lens and remove the
lens (Figure 111).

2. Push in on the bulb, rotate it and removeit.

3. Install anew bulb and lens.

4. Ingtall the screws and tighten them securely. Do not
overtighten the screws as the lens may crack.
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Rear Turn Signal Bulb Replacement

1. Remove the screws securing the lens and remove the
lens.

2. Pushin onthe bulb, rotate it and removeit.

3. Install anew bulb and lens.

4. Ingtall the screws and tighten them securely. Do not
overtighten the screws as the lens may crack.

Taillight/Brake and License Plate Light Replacement
(FXSTD Models)

Refer to Figure 112.
1. Insert a small diameter screwdriver into the middle
holein the license plate cover. Push in on the screwdriver
and release the internal clip.
2. Carefully pull the taillight/brake light assembly out
and away from the housing.
3A. To replace the taillight/brake light bulb, perform the
following:
a. Rotate the bulb housing and socket counterclock-
wise and pull straight out.
b. Rotate the bulb counterclockwise and pull straight
out of the socket.
¢. Ingtall a new bulb and rotate it clockwise into the
socket.
d. Rotate the bulb housing and socket clockwise and
push it straight in until it bottoms.
3B. Toreplacethelicense plate bulb, perform thefollowing:
a. Rotate the bulb housing and socket counterclock-
wise. Pull it straight out and make sure the tabs clear
of the notchesin the housing.
b. Pull the bulb straight out of the socket.
c¢. Install anew bulb and push it into the socket.
d. Alignthe socket tabs, push the socket into the hous-
ing and rotate it clockwise.
4, Correctly position the taillight/brake light assembly
routing the electrical wiresto either side of theassembly.
5. Insert thetop clip under the edge of thefender to lock it
into place.
6. Push the assembly toward the front of the motorcycle
and engage the lower clip with the lower edge of the bot-
tom opening in the fender.
7. Push down on the assembly until an audible click is
heard. Pull out on the assembly to make sure it islocked
into place in the housing.

Taillight/Brake Light Replacement
(FLSTS Models)

Refer to Figure 113.
1. Remove the three screws securing the lens.

@ TAILLIGHT/BRAKE LIGHT
(FXSTD MODELS)

1. Lens assembly

2. Bulb

3. Socket/wiring harness
4. Contact socket

TAILLIGHT/BRAKE LIGHT
(FLSTS MODELS)

®

Screw

. Housing

Gasket

Lens

Base

Gasket

. Socket housing
Gasket

. Lens (license plate)
10. Bulb (license plate)
11. Bulb (taillight/brake light)
12. Nut
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©
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114  TAILLIGHT/BRAKE LIGHT

(ALL MODELS EXCEPT
FLSTS & FXSTD)

Screw

Lens

Bulb

. Socket/harness

Screw

. Circuit board/cover assembly
Base

. Cage nut

PN A WN R

115

116
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2. Pull the housing and lens off the base.

3. Rotatethebulb and removeit from the socket assembly.
4. Ingtall a new bulb, then install the housing and lens
onto the base.

5. Install the screws and tighten them securely.

6. Replace thelight base asfollows:

a. Remove both seats as described in Chapter Fourteen.

b. Disconnect the negative battery cable as described
in this chapter.

¢. Remove the right side saddlebag as described in
Chapter Fourteen.

d. Disconnect the light base three-pin Amp multi-lock
connector. Refer to Electrical Connector Service @
the end of this chapter.

e. From underneath the rear fender, disconnect the
wiring harness from the backside of the fender.
Note the harness routing prior to disconnect it from
the fender clips.

f. Remove the three nuts securing the base to the un-
derside of the rear fender.

g. Carefully pull the light base and rubber grommets
from the rear fender. Pull the wiring harness out of
therear fender and removethelight base assembly.

h. Install by reversing these steps.

Taillight/Brake Light Replacement
(All Models Except FLSTS and FXSTD)

Refer to Figure 114.
1. Remove the screws securing the lens (Figure 115).
2. Pull the lens off the base and disconnect the four-pin
electrical connector.
3. Pull the bulb/socket assembly (Figure 116) out from
the backside of the lens.
4. Rotate the bulb and remove it from the socket assem-
bly (Figure 117).
5. Install anew bulb, theninstall the socket assembly into
thelens.



356

CHAPTER EIGHT

6. Connect the electrical connector, and install the lens
onto the base.

7. Install the screws and tighten them securely. Do not
overtighten the screws as the lens may crack.

8. Replace the base asfollows:

a From underneath the rear fender, disconnect the
wiring harness from the backside of the base.

b. Removethe screw securing the printed circuit board
and base to the rear fender.

¢. Remove the base.
d. Install by reversing these steps.

Front Fender Tip Light Replacement
(FLSTS Models)

Refer to Figure 118.
1. Remove the rear screw securing the light cover.

2. From undernesath the front fender, secure the crimp nut
and loosen removethefront screw securing thelight cover.

3. Removethelight cover.
4. Carefully pull the bulb straight back out of the socket.

5. Install a new bulb, then install the light cover. Make
sureit is seated correctly on the mounting pad.

6. Install the screws and tighten them securely.
7. Replace the light lens/socket assembly as follows:
a. Remove the light cover as previously described.
b. Removeboth seatsas described in Chapter Fourteen.

c. Disconnect the negative battery cable as described
in this chapter.

d. Remove the fuel tank as described in Chapter
Seven.

e. Disconnect the light lens/socket assembly two-pin
Amp multi-lock connector. Refer to Electrical Con-
nector Service at the end of this chapter.

f. Disconnect or cut al straps securing the wiring har-
ness to the frame and front fender.

g. From underneath the front fender, disconnect the
wiring harness from the backside of the fender.
Note the harness routing prior to disconnect it from
the fender clips.

h. Use along screwdriver and carefully pry the metal
clips away from the fender.

i. Carefully pull the lens/socket and rubber grommet
from the front fender. Pull the wiring harness out of
thefront fender and removethelight base assembly.

j. Install by reversing these steps.

FENDER LAMP
(FLSTS MODELS)

. Screw

Lamp

Screw

Cover

. Lens/socket
assembly

. Contact socket

. Mounting pad

8. Nut

N
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SWITCHES
Testing

Test switchesfor continuity by using an ohmmeter (see
Chapter One) or a self-powered test light at the switch
connector plug and operating the switch in each of its op-
erating positions. Compare the results with the switch op-
erating diagrams included in the wiring diagrams located
at the end of the manual.

For example, Figure 119 shows the continuity diagram
for a typical ignition switch. It shows which terminals
should show continuity when the switchisin agiven posi-
tion. When the ignition switch isin the IGNITION posi-
tion, there should be continuity between the red/black, red
and red/gray terminals. Note the line on the continuity dia
gram. An ohmmeter connected between these three termi-
nals should indicate little or no resistance, or a test light
should light. When the starter switch is OFF, there should be
no continuity between the same terminas. Replace the
switch or button if it does not perform properly.

When testing the switches, note the following:

1. Check the battery as described under Battery in this
chapter. Charge or replace the battery if necessary.

2. Disconnect the negative battery cable as described in
thischapter before checking the continuity of any switch.
3. Detach all connectors located between the switch and
the electrical circuit.

CAUTION
Do not attempt to start the engine with the
battery disconnected.

4. When separating two connectors, pull onthe connector
housings and not the wires.
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119 IGNITION SWITCH (TYPICAL)
Switch
Red/black Red Red/gray
Position
Off °

Accessory [ J [ )

Ignition ® ® ®
120 HANDLEBAR SWITCH 121 HANDLEBAR SWITCH

(LEFT SIDE)

1. Upper housing

2. Screw

3. Switch—
headlight dimmer
and horn

4. Electrical connector

5. Switch—left turn
signal

6. Lower housing

7. Screw

5. After locating adefective circuit, check the connectors
to make sure they are clean and properly connected.
Check all wires going into a connector housing to make
sure each wire is positioned properly and the wire end is
not loose.

6. To reconnect connectors properly, push them together
until they click or snap into place.

Handlebar Switches

Left handlebar switch description

The left side handlebar switch housing (Figure 120) is
equipped with the following switches:

(RIGHT SIDE)

1. Upper housing
. Screw
. Switch—engine
stop and
engine start
. Clip (2002-on)
. Switch—stop lamp
. Spring clip
. Electrical connector
. Switch—right
turn signal
. Lower housing
10. Screw

w N

0N O

©

1. Headlight dimmer.
2. Horn.
3. Left sideturn signal.

Right handlebar switch description

Theright side handlebar switch housing (Figure 121) is
equipped with the following switches:

1. Engine stop/run.

2. Start.

3. Right side turn signal.
4. Front brakelight.
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Handlebar switch replacement

1. Remove the screws securing the | eft side switch hous-
ing (Figure 122) to the handlebar. Then carefully separate
the switch housing to access the defective switch (Figure
123).

2. Remove the screws securing the right side switch
housing (Figure 124) to the handlebar. Then carefully
separate the switch housing to access the defective switch
(Figure 125).

NOTE
To service the front brake light switch, refer
to Front Brake Light Switch Replacement
in this chapter.

3A. On models without splices, remove the screw and
bracket.

3B. On models with splices, remove the cable strap.

4. Pull the switch(es) out of the housing.

5. Cut the switch wire(s) from the defective switch(es).
6. Slip apiece of heat shrink tubing over each wirecut in
Step 2.

7. Solder the wire end(s) to the new switch. Then shrink
the tubing over the wire(s).

8. Install the switch by reversing these steps. Note the
following:

a. When clamping the switch housing onto the handle-
bar, check the wiring harness routing position to
make sureit isnot pinched between the housing and
handlebar.

b. To install the right side switch housing, refer to
Throttle and Idle Cable Replacement in Chapter
Seven.

WARNING
Do not ride the motorcycle until the throttle
cables are properly adjusted. Also, the ca-
bles must not catch or pull when the handle-
bars are turned. Improper cable routing and

123

124
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Upper housing without splices

Upper housing with splices
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Upper housing without splices

Upper housing with splices
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adjustment can cause the throttle to stick
open. This could cause loss of control.

Front Brake Light Switch Replacement

Thefront brakelight switch (Figure 126) ismounted in
the right side switch lower housing.
1. Separatetheright side switch housing as described un-
der Handlebar Switch Replacement in this chapter.
2. If the wedge between the switch and the switch hous-
ingisstill in place, removeit.
3. Cut theswitchwires 1.0in. (25.4 mm) from the defec-
tive switch.
4. While depressing the switch plunger, slowly rotate the
switch upward, rocking it slightly, and remove it from the
switch housing.
5. Check that the plunger issquarein the bore and that the
boot is not compressed, collapsed or torn. Work the
plunger in and out until the boot is fully extended.
6. Slip apiece of heat shrink tubing over each wirecut in
Step 3.
7. Solder thewireendsto the new switch. Then shrink the
tubing over the wires.
8. Install the switch by reversing these steps. Note the
following:

a. When clamping the switch housing onto the handle-
bar, check the wiring harness routing position to
make sureitisnot pinched between the housing and
handlebar.

b. To install the right side switch housing, refer to
Throttle and Idle Cable Replacement in Chapter
Seven.

WARNING

Do not ride the motorcycle until the throttle
cables are properly adjusted. The cables
must not catch or pull when the handlebars
are turned. Improper cable routing and ad-
Jjustment can cause the throttle to stick open.
This could cause a loss of control. Recheck
the work before riding the motorcycle.

Ignition/Light Switch Removal/Installation

Refer to Figure 127 and Figure 128.
1. Removethefuel tank console as described under Fuel
Tank Console in Chapter Seven.
2. Turn the fuel tank console over onto towels on the
workbench.
3. Remove the four screws securing the ignition switch
(Figure 129) to the bottom surface of thefuel tank console.
4. Remove the ignition switch.
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. Trim insert

Seal

. Speedometer

. Reset switch boot
Reset switch

@ FUEL TANK CONSOLE (FXSTD MODELS)

. Indicator lamp bezel

Screw

. Fuel tank console
. T25 Torx screw

. Washer

. Screw

. Mounting bracket
. Trim

. Ignition switch

. Screw

. Back lamp

. Indicator lamp assembly
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5. Install the new ignition switch with the electrical con-
nector terminal facing toward the rear of the fuel console.
Tighten the screws securely.

6. Install the fuel tank console as described under Fuel
Tank Console in Chapter Seven.

Oil Pressure Switch
Operation

The oil pressure switch islocated on thefront right side
of the crankcase.

A pressure-actuated diaphragm-type oil pressure switch
isused. When the oil pressureislow or when oil isnot cir-
culating through a running engine, spring tension inside
the switch, holds the switch contacts closed. This com-
pletes the signal light circuit and causes the low oil pres-
sure indicator lamp to light.

The oil pressure signal light should turn on when any of
the following occurs:

1. Theignition switchisturned on prior to starting theen-
gine.

2. Theengine speed idleis below of 950-1050 rpm.

3. The engineis operating with low oil pressure.

4. Qil isnot circulating through the running engine.

NOTE

The oil pressure indicator light may not
come on when the ignition switch is turned
off then back on immediately. This is due to
the oil pressure retained in the oil filter
housing. Test the electrical part of the oil
pressure switch in the following steps. If the
oil pressure switch, indicator lamp and re-
lated wiring are in good condition, inspect
the lubrication system as described in
Chapter Two.

Testing/replacement

1. Remove the rubber boot (A, Figure 130) and discon-
nect the electrical connector from the switch.

2. Turntheignition switch ON.

3. Ground the switch wire to the engine.

4. Thelow oil pressure indicator lamp on the instrument
panel should light.

5. If the indicator lamp does not light, check for a defec-
tive indicator lamp, and inspect all wiring between the
switch, or sender, and the indicator lamp.

6A. If the oil pressure warning light operates properly, at-
tach the electrical connector to the pressure switch. Make
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FUEL TANK CONSOLE (ALL MODELS EXCEPT FSXTD)

. Speedometer

. Seal ring

. Fuel tank console

. Back lamp

. Indicator lamp bezel

. Acorn nut

. Washer

. Name plate

. Trim

. Bolt

. Indicator lamp assembly
. Ignition switch

. Screw

. Trim

. Ignition key

. Odometer reset switch
. Rubber boot

surethe connectionistight and free of oil. On modelswith
aswitch, dide the rubber boot back into position.
6B. If the warning light remains on when the engine is
running, shut the engine off. Check the engine lubrication
system as described in Chapter Two.
7. To replace the switch, perform the following:

a. Usea1-1/16 in. open-end wrench and unscrew the

switch (B, Figure 130) from the engine.

NOTE
If the original switch is going to be reinstalled,
perform sub step b. A new switch already has
a sealant contact path on the threads. Do not
add any additional sealant to a new switch.

b. If reingtalling the original switch, apply Teflon Loctite
pipe sead ant to the switch threads prior toinstallation.

c¢. Install the switch and tighten it to 96-144 in.-Ib.
(11-16 Nem).

d. Test the new switch as described in Steps 1-4.

Neutral Indicator Switch Replacement

The neutral indicator switch islocated on the transmis-
sion top cover. The neutral indicator light on the instru-
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ment panel should light when the ignition is turned ON
and the transmission isin NEUTRAL.

1. Disconnect the electrical connector from the neutral
indicator switch.

2. Turn theignition switch ON.

3. Ground the neutral indicator switch wire to the trans-
mission case.

4. If theneutral indicator lamp lights, the neutral switchis
defective. Replacethe neutral indicator switch and retest.
5. If the neutral indicator lamp does not light, check for a
defective indicator lamp, faulty wiring or aloose or cor-
roded connection.

NOTE
The electrical connector can be attached to
either stud on the switch.

6A. If the neutral switch operates correctly, attach the
electrical connector to the neutral switch. Make sure the
connection is tight and free of ail.
6B. If the neutral switch is defective, replace the neutral
indicator switch.
7. To replace the old switch, perform the following:
a. Shift the transmission into NEUTRAL.
b. Disconnect the oil tank feed line (A, Figure 131) as
described in Chapter Four.
¢. Unscrew and remove the old switch and O-ring (B,
Figure 131) from the transmission top cover.
d. Apply cleantransmission oil tothenew O-ring seal.
e. Instal the new switch and tighten it to 120-180
in.-Ib. (14-20 Nem).

Rear Brake Light Switch Testing/Replacement

A hydraulic, normally-open rear brake light switch is
used on al models. Therear brake light is attached to the
rear brake caliper brake hose assembly. When the rear
brake peda is applied, hydraulic pressure closes the
switch contacts, providing aground path so the rear brake
lamp comes on. If the rear brake lamp does not come on,
perform the following:

NOTE
Removal of the exhaust system is not neces-
sary, but it provides additional work room if
necessary for this procedure.

1. If necessary, remove the exhaust system from the right
side as described in Chapter Seven.

2. Turn theignition switch OFF.

3. Disconnect the electrical connector (A, Figure 132)
from the switch.
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4. Connect an ohmmeter between the switch terminals.
Check the following:

a. Apply the rear brake pedal. There should be conti-
nuity.

b. Release the rear brake pedal. There should be no
continuity.

c. If the switch fails either of these tests, replace the
switch.

5. Place adrip pan under the switch, as some brake fluid
will drain out when the switch is removed.
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1. Speedometer sensor 3. Master circuit breaker
2. TSM or TSSM 4. Optional siren

6. Loosen and remove the switch (B, Figure 132) from
the fitting on the rear brake line.

7. Thread the new switch into the fitting and tighten it to
96-120 in.-1b. (11-14 Nem).

8. Reconnect the switch electrical connectors.

9. Bleedtherear brakeasdescribed in Chapter Thirteen.
10. Check the rear brake light with the ignition switch
turned ON and the rear brake applied.

HORN
Testing

1. Remove the seat.

2. Refer to the following procedure and partially remove
the horn to gain access to the electrical connector.

3. Disconnect the electrical connector (Figure 133) from
the backside of the horn.

4. Connect a positive voltmeter test lead to the yel-
low/black electrical connector and the negative test lead
to ground.
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5. Turn theignition switch to the ON position.

6. Pressthe horn button. If battery voltage is present, the
horn is faulty or is not grounded properly. If there is no
battery voltage, either the horn switch or the horn wiring
isfaulty.

7. Replace the horn or horn switch as necessary.

Replacement

1. Remove the seat as described in Chapter Fourteen.
2. Disconnect the negative battery cable as described in
this chapter.
3A. On FLSTS models, remove the screws securing the
horn assembly to the passing lamp mounting bracket.
3B. On all models except FLSTS, remove the acorn nut
and washer (A, Figure 134) securing the horn assembly
bracket (B) to the engine mounting bracket.
4. Move the horn assembly to the frame and engine, and
disconnect the electrical connector (Figure 133) from the
horn spade terminals.
5. Remove the large nut securing the horn to the mount-
ing bracket, and remove the horn.
6. Install the horn by reversing these removal steps. Note
the following:
a. Make sure the electrical connectors and horn spade
terminals are free of corrosion.
b. Connect thewiresto the horn’stop spadeterminals.
¢. Make sure the horn operates correctly.

ELECTRICAL PANEL

The electrical panel islocated in front of the rear wheel
behind the rear fender inner panel. The panel assembly
houses the main circuit breaker, the vehicle speed sensor,
turn signal module (2000 models) or turn signal security
module (2001-on models) and security siren connector
(models so equipped). Refer to Figure 135.

To gain access to the electrical panel, perform the fol-
lowing:

1. Remove the seat.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Disconnect the negative battery cable as described in
this chapter.

NOTE
The rear wheel can remain in place, but re-
moval allows easier access to the components.



364

3. Remove the rear whedl as described in Chapter Nine.

4. Remove the two bolts (A, Figure 136) securing the
rear fender inner panel.

5. Move the inner panel up, unhook it from the upper
mounting tab (B, Figure 136) and removetheinner panel.

6. Install theinner panel and hook it onto the upper mount-
ing tab. Pull down and make sure it is attached correctly.

7. Install the two lower bolts and tighten securely.

8. Install the rear wheel as described in Chapter Nine.
9. Connect the negative battery cable.

10. Install the seat.

TURN SIGNAL MODULE (2000 MODELS)

The turn signal module (TSM) is an electronic micro-
processor that controls the turn signals and the four-way
hazard flasher. The turn signal module receives itsinfor-
mation from the speedometer and turn signal switches.

Theturn signal moduleislocated on the electrical panel
located in front of the rear wheel.

If the following tests do not solve or confirm the prob-
lem, refer TSM testing to a Harley-Davidson deal ership.

Operation

Refer to Figure 137.

1. When the left turn signal switch is pressed, a momen-
tary 12 VDC pulse sent to Pin No. 8 (input) on the TSM
module. The module responds to this signal by sending a
series of 12 VDC pulsesto Pin No. 4 (output) to flash the
left front and rear turn signal lamps.

2. The TSM module then monitors the number of motor-
cycle sensor pulses sent from the speedometer sending
unit to Pin No. 5. These pulses indicate the distance the
motorcycle has traveled. When the number of speedome-
ter pulsesisequal to the quantity preset in the module pro-
gram, the turn signal is cancelled.

NOTE
If the turn signal switch is pressed and held
in, the turn signal will flash indefinitely until
the switch is released.

3. Whentheright turn signal switch is pressed, amomen-
tary 12 VDC pulse sent to Pin No. 7 (input) on the TSM
module and an output signal at Pin No. 3 (output). There-
maining signal process is identical to the left turn signal
operation.
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Preliminary Troubleshooting

If one of the turn signals does not flash perform the fol-
lowing:
1. Removethelensand check for adefective bulb(s). Re-
place the bulb(s) if necessary.
2. If the bulb(s) is good, check for one of the following
problems:

a. Check the bulb socket contactsfor corrosion. Clean
the contacts and recheck. If thereis a problem with
corrosion building on the contacts, wipe the con-
tacts with a dielectric grease before reinstalling the
bulb.

b. Check for a broken wire within the circuit. Repair
the wire(s) or connector(s).

c. Check for aloose bulb socket whereiit is staked to
the housing. If the bulb socket isloose, replace the
light assembly.

d. Check for a poor ground connection. If the ground
is poor, clean the ground mounting area or replace
damaged ground wire(s), as required.

e. Stuck turn signal button.

3. Removethe TSM as described in this chapter.

4. Disconnect the electrical connector from the TSM.

5. Check the electrical connectorsin the TSM and in the
wiring harness for corrosion. Clean off if necessary.

Distance Test

Theturnsignal module (TSM) recognizesfour different
speed ranges and uses these distances to activate the can-
cellation action. Refer to the speed ranges listed in Table
6.

1. Ride the motorcycle at the mid-point of speed range
No. 1.

2. Press and release the right turn button and closely
check the motorcycle speed and the odometer at the time
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137 TURN SIGNAL MODULE (TSM) (2000)
Speedometer
Left turn Left turn
signal signal
switch lights
1. Module ground to motorcycle Module
2. 12 VDC input from accessory Right turn Right turn
circuit breaker signal signal
3. Pulsed 12 VDC for flashing switch lights
right signal lights
4. Pulsed 12 VDC for flashing
left signal lights
5. Speed sensor input from Power
speedometer
6. Not used
7. 12 VDC input from right side
handlebar switch
8. 12 VDC input from left side
handlebar switch
WiV B
WI/BN o/w
BN
WIG \Y

the button is released and the time the turn signal is can-
celled.
3. Repeat Step 1 and Step 2 for right and left turns at the
midpoint of speed ranges No. 2 through No. 4.
4. If the distances observed in Steps 1-3 are not correct,
check the following steps:
a. Check the TSM ground connection and module pin
connections for corrosion.
b. Check al lamps and lamp connections.
¢. Check themotorcycle speed sensor connectionsand
ground for corrosion.

Time Test

This is an aternate test to the speed/distance test, to
check if the TSM module is operating correctly. Measure
the turn signal ON time at the four indicated constant
speeds listed in Table 7.

If the TSM fails this test, replace the TSM and repeat
with a good module.

Rider Preference Setting

If the rider desires the turn signals to flash for alonger
or shorter distance that the pre-set time, perform the fol-
lowing:

1. Longer distance cycle—holdtheturn signal longer and
release it closer to the turning point.

2. Shorter distance cycle—press the button asecond time
to cancel theturn signals.

Turn Signal Module (TSM)
Removal/Installation

Refer to Figure 135.
1. Remove the seat as described in Chapter Fourteen.
2. Disconnect the negative battery cable as described in
this chapter.
3. Turn the ignition switch OFF.
4. Referto Electrical Panel in this chapter to gain access
tothe TSM.
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5. Disconnect the eight-pin Deutsch connector from the
module.
6. Remove the bolt securing the module to the electrical
panel.
7. Install the module by reversing these remova steps
while noting the following:
a. Make sure the electrical connectors are free of cor-
rosion.
b. Tighten the bolt securely. Be sure to install the rub-
ber washer.
¢. Make suretheturn signal and flasher systems work

properly.

TURN SIGNAL MODULE AND
TURN SIGNAL/SECURITY MODULE
(2001-ON MODELYS)

The turn signal module (TSM) is an electronic micro-
processor that controls the turn signals and four-way haz-
ard flasher. The turn signa module receives its
information from the speedometer and turn signa
switches. On models equipped with a security system
(TSSM), it is incorporated into the TSM module. The
bank angle sensor (BAS) provides motorcycle movement
signals to the module. TSM and TSSM modules are not
interchangeable.

The turn signal module, TSM or TSSM, is located on
the electrical panel located in front of the rear wheel.

When there is a problem with either system, adiagnos-
tic fault code(s) is set. The TSM or TSSM can only be
tested with Harley-Davidson diagnostic equipment. The
following information describes how the systems are de-
signed to operate. If any portion of the moduleisinopera-
tive, refer the testing to a Harley-Davidson dealership.

Turn Signal Operation
Automatic cancellation

NOTE
The TSM/TSSM will not cancel the signal
before the turn is actually completed.

1. When the turn signal button is pressed and released,
the system begins a 20 count. Aslong asthe motorcycleis
moving above 7 MPH (11 KPH) and the ISM does not re-
ceive any additional input, the turn signals will cancel af-
ter 20 bulb flashes.

2. |f themotorcycle's speed dropsto 7 MPH (11 KPH) or
less, the turn signals will continue to flash. The count re-
sumeswhen the motorcyclereaches8 MPH (13 KPH) and
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the turn signal will cancel when the total count equals 20
bulb flashes.

3. Theturnsignalswill cancel two seconds after aturn of
45° or more is compl eted.

Manual cancellation

1. After theturnsignal button is pressed and released, the
system begins a 20 count. To cancel the turn signal, press
the turn signal button a second time.

2. If theturn direction is changed, pressthe opposite turn
signal button. The primary signal is cancelled and the op-
posite turn signal will flash.

Four-way flashing

1. Turntheignition key to the ON position. On models so
equipped, disarm the security system. Press the right and
left turn signal buttons at the sametime. All four turn sig-
nalswill flash at the same time.

2. On modelswith the security system, the system can be
armed so al four signas flash for up to two hours. Turn
the ignition key to the OFF position and arm the security
system. Press both the right and | eft turn signal buttons at
the sametime.

3. To cancel the four-way flashing, disarm the security
system, on models so equipped, and press both the right
and left turn signal buttons at the same time.

Bank angle sensor (BAS)

The bank angle sensor automatically shuts off the engine
if the motorcycletilts more than 45° for longer than one sec-
ond. The shutoff will occur even at avery sow speed.

To restart the motorcycle, return the motorcycle to ver-
tical. Turn the ignition key from OFF to ON, then restart
the engine.
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Security System (TSSM) Operation

If atheft attempt is detected and the TSSM isin opera-
tion, it immobilizes the starting and ignition systems. It
also flashes the right and left turn signals alternately and
soundsthesiren, if so equipped. Thefollowing conditions
activate the armed security system:

1. Small motorcycle movement—the turn signals flash
three times and the optional siren chirps once. If the mo-
torcycleis not returned to its original position, the warn-
ings will reactivate after four seconds. This cycle will
repeat a maximum of 255 times.

2. Large motorcycle movement—the system will acti-
vate for 30 seconds, then turn off. If the motorcycle is not
returned to its original position, the warnings will reacti-
vate after ten seconds. This cycle may repeat a maximum
of ten times.

3. Tampering of the security lamp circuit—system acti-
vates for 30 seconds. The cycle will repeat for each tam-
pering incident.

4. A battery ground or ground disconnect has occurred
while the system is armed—the siren will sound, if so
equipped, but the turn signals will not flash.

NOTE

Always disarm the optional TSSM prior to
disconnecting the battery or the siren will
sound. If the TSSM is in auto-alarming
mode, disarm the system with two clicks of
the key fob, and disconnect the battery or re-
move the TSSM fuse before the 30 second
arming period expires.

Turn Signal Security Module (TSSM)
Removal/Installation

1. Remove the seat as described in Chapter Fourteen.
2. Turn theignition switch OFF.
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3. Disconnect the negative battery cable as described in
this chapter.
4. Referto Electrical Panel in this chapter to gain access
to the TSSM.
5. Carefully pull the TSSM (Figure 138) from the
bracket on the electrical panel.
6. Disconnect the twelve-pin electrical Deutsch connec-
tor from the module and remove the module.
7. Install the module by reversing these removal steps.
Note the following:
a. Make sure the electrical connector is free of mois-
ture.
b. Make surethe protrusion onthe moduleis securein
the hole in the electrical panel bracket.
c. Make suretheturn signal and flasher systemswork

properly.

SPEEDOMETER SPEED SENSOR

All models are equipped with an electronic speedome-
ter assembly that consists of the speedometer, speed sen-
sor and function switch.

The speed sensor mounts on top of the transmission
housing, directly over fourth gear.

Performance Check

The Harley-Davidson Speedometer Tester is required
to check the performance of the speedometer.

NOTE

This test cannot be used to verify the cali-
bration of the speedometer and will not ver-
ify the speedometers function for legal
proceedings. The test will verifies speedom-
eter function for service diagnosis or repair,
and verifies if the speedometer requires re-
placement.

Speedometer Speed Sensor
Removal/Installation

The speedometer speed sensor mounts on top of the
transmission case.
1. Remove the seat as described in Chapter Fourteen.
2. Disconnect the negative battery cable as described in
this chapter.
3. Removethe Allen screw and remove the speed sensor
(Figure 139) from the transmission case.
4. Disconnect thethree-pin Mini-Deutsch connector con-
taining one red, one black and one white wire.
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5. Carefully pull the electrical connector out from under
theframe crossmember. Disconnect the secondary lockson
the Mini-Deutsch connector and disconnect the connector.
6. Tieapiece of string to the electrical connector. Tiethe
other end of the string to the frame crossmember.

7. Carefully pull the wiring harness and connector out of
the frame on theright side. If the wireistight or stuck, do
not forceit. If necessary, make adrawing of the wire rout-
ing through the frame. It is easy to forget the routing path
after removing the wire.

8. Untiethe string from the wiring harness.

9. Installation isthe reverse of removal. Note the foll ow-
ing:

a. Tiethe string to the wiring harness and connector.

b. Carefully pull the string and the wiring harness and
connector through the right side of the frame into
position under the seat. Untie and removethe string.

c. Apply a light coat of dielectric compound to the
electrical connector(s) prior to installing them.

d. Apply clean engine oil to the new O-ring on the
speedometer sensor prior to installation. Install the
sensor and tighten the Allen screw to 84-108 in.-Ib
(10-12 Nem).

STARTER RELAY SWITCH REPLACEMENT

The starter relay switch ismounted under the fuse cover
on the left side of the frame.
1. Remove the seat as described in Chapter Fourteen.
2. Disconnect the negative battery cable as described in
this chapter.
3. Pull straight up and remove the fuse block cover (Fig-
ure 140).
4. Unplug and removethe starter relay switch (A, Figure
141) from the rear fuse block.
5. Install by reversing these steps.

SPEEDOMETER AND INDICATOR LIGHTS
Removal/Installation

Refer to Figure 127 and Figure 128.
1. Remove the seat.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Disconnect the negative battery cable as described in
this chapter.
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3. Removethe fuel tank console as described under Fuel
Tank Console in Chapter Seven.

4. Turn the fuel tank console over onto towels on the
workbench.

5. If dtill in place, remove the rubber boot from the reset
switch, then removethe nut securing the reset switch from
the side of the fuel tank console.

6A. On FSXST models, perform the following:

a. Unhook the retaining clip securing the indicator
lamp wire to the backside of the speedometer.

b. Disengage the clips securing the speedometer back
clamp to the fuel tank console.

¢. Remove the speedometer and back clamp from the
fuel tank console.

d. If necessary, disengage the clips securing the back
clamp to the speedometer and remove the back
clamp.

6B. On all modelsexcept FXSTD, perform thefollowing:

a. Use aflat blade screwdriver and carefully pry be-
tween the three locking tabs on the back clamp (A,
Figure 142) and the speedometer. Raise the back
clamp, release it from the speedometer and remove
the back clamp.

b. Remove the speedometer (Figure 143) from the
fuel tank console.
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¢. Remove the gasket from the speedometer.

7. Toremovetheindictor light assembly (B, Figure 142),
depress the locking tabs and remove the light assembly
from the fuel tank console.

8. Instalation isthe reverse of removal.

FUSES

All modelsare equipped with aseriesof 15 amp fusesto
protect the electrical system. The number of fuses varies
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depending on the model. Refer to the wiring diagrams at
the end of the manual.

The fuse panel islocated under the seat, behind the bat-
tery. If thereisan electrical failure, first check for ablown
fuse. A blown fuse has a break in the element.

Whenever afuse blows, find the reason for the failure
before replacing the fuse. Usually, the trouble is a short
circuitinthewiring. Thismay be caused by worn-through
insulation or a disconnected wire shorted to ground.
Check the circuit that the fuse protects.

Replacement
1. Remove the seat as described in Chapter Fourteen.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Disconnect the negative battery cable as described in
this chapter.

3. Pull straight up and remove the fuse block cover (Fig-
ure 140).

NOTE
Fuse description and location is printed on
the fuse block cover (Figure 144).

4. Locate the blown fuse (B, Figure 141) and install a
new fuse with the same amperage.

NOTE
Always carry spare fuses.

CIRCUIT BREAKER

All models use a single 30 amp circuit breaker to pro-
tect the electrical circuits.

Whenever afailure occurs in any part of the electrical
system, the circuit breaker is self-resetting and will auto-
matically return power to the circuit when the electrical
fault isfound and corrected.

CAUTION
If the electrical fault is not found and cor-
rected, the circuit breaker will cycle on and
off continuously. This will cause the motor-
cycle to run erratically.

Usually the problem causing ashort circuit isin thewir-
ing connected to the circuit breaker.

Determine the circuits protected by the circuit breaker
by following thewiring diagrams at theend of themanual .
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Do not consider a tripped circuit breaker a minor an-
noyance; it indicates something iswrong in the electrical
system and must be corrected immediately.

Replacement

The circuit breaker is located on the electrical pan for-
ward of the rear wheel.
1. Remove the seat as described in Chapter Fourteen.
2. Turn theignition switch OFF.
3. Disconnect the negative battery cable as described in
this chapter.
4. Referto Electrical Panel in this chapter to gain access
to the circuit breaker.

NOTE
Record the wire's colors and the terminal to
which they are connected. The wires must be
reinstalled onto the correct terminal.

5. Remove the nuts and wire connections at the circuit
breaker (Figure 145).

6. Removethe circuit breaker from the mounting bracket
on the electrical panel.

7. Install the circuit breaker by reversing these steps.

ELECTRICAL CONNECTOR SERVICE

A variety of electrical connectors are used throughout
the electrical system. The following procedures are for
disassembly of the connector in order to replace an indi-
vidual electrical wire in the connector.

These connectors are designed for a superior seal to
prevent dirt and moisture from entering the connector and
damaging a pin connector.

Deutsch Electrical Connectors Socket Terminal
Removal/Installation

This procedure shows how to remove and install the
socket terminals from the socket housing connector half.
This procedure is shown on a 12-pin Duetsch connector
and isthe samefor two-, three-, four- and six-pin Duetsch
connectors.

Refer to Figure 146 and Figure 147.

1. Remove the seat as described in Chapter Fourteen.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.
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2. Disconnect the negative battery cable as described in
this chapter.

3. Disconnect the connector housing.

4. Remove the secondary locking wedge (7, Figure 147)
asfollows:

a. Locate the secondary locking wedge in Figure 146
or Figure 147.

b. Insert awide-blade screwdriver between the socket
housing and the locking wedge. Turn the screw-
driver 90° to force the wedge up (Figure 148).

¢. Remove the secondary locking wedge (7, Figure
147).

5. Lightly press the terminal latches inside the socket
housing and remove the socket terminal (14, Figure 147)
through the holes in the rear wire seal.

6. Repeat Step 5 for each socket terminal.

7. If necessary, remove the wire seal (12, Figure 147).
8. Install the wire seal (12, Figure 147) into the socket
housing if it was removed.

9. Hold onto the socket housing and insert the socket ter-
minals (14, Figure 147) through the holesin the wire sea
so they enter their correct chamber hole. Continue until
the socket terminal locks into place. Then lightly tug on
the wire to make sure it is locked into place.

10. Set the internal seal (8, Figure 147) onto the socket
housing if it was removed.

NOTE
With the exception of the three-pin Duetsch
connector, all of the secondary locking
wedges are symmetrical. When assembling
the three-pin connector, install the connec-
tor so the arrow on the secondary locking
wedge is pointing toward the external latch
as shown in Figure 149

NOTE
If the secondary locking wedge does not
slide into position easily, one or more of the
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socket terminals are not installed correctly.
Correct the problem at this time.

11. Install the secondary locking wedge into the socket
housing as shown in Figure 146 or Figure 147. Pressthe
secondary locking wedge down until it locks into place.

Deutsch Electrical Connectors Pin Terminal
Removal/Installation

This procedure shows how to removeand install the pin
terminals from the pin housing connector half. This pro-
cedure is shown on a 12-pin Duetsch connector and re-
lates to all of the Duetsch connectors (two-, three-, four-
and six-pin).

Refer to Figure 146 and Figure 147.

1. Remove the seat as described in Chapter Fourteen.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Disconnect the negative battery cable as described in
this chapter.

3. Disconnect the connector housing.

4. Useneedlenose pliersto remove thelocking wedge (6,
Figure 147).

5. Lightly pressthe terminal latches inside the pin hous-
ing and remove the pin terminal(s) (1, Figure 147)
through the holes in the rear wire seal.

6. Repeat Step 5 for each socket terminal.

7. If necessary, remove the wire seal (2, Figure 147).

8. Install the wire seal (2, Figure 147) into the socket
housing if it was removed.

9. Hold onto the pin housing and insert the pin terminals
(1, Figure 147) through the holes in the wire seal so they
enter their correct chamber hole. Continue until the pin
terminal locks into place. Then lightly tug on the wire to
make sure it islocked into place.

NOTE
With the exception of the three-pin Duetsch
connector, all of the secondary locking
wedges are symmetrical. When assembling
the three-pin connector, install the connec-
tor so the arrow on the secondary locking
wedge is pointing toward the external latch
as shown in Figure 149.

NOTE
If the locking wedge does not slide into po-
sition easily, one or more of the pin termi-

Secondary
locking wedge

._/-"‘"/

THREE-PIN

WEDGE ALIGNMENT

Pin housing &(

A \
Arrow points to /

external latch

Socket housing

nals are not installed correctly. Correct the
problem at this time.

10. Install the locking wedge into the pin housing as
shown in Figure 146 or Figure 147. Press the secondary
locking wedge down until it locksinto place. When prop-
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Three-place

IAC valve connector
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151 PACKARD TERMINALS

1. Locate tang on latch side of chamber

2. Pivot end of pin to depress tang

3. Push on wire end of lead to remove terminal

4. Raise tang and reinstall terminal

erly installed, the wedge will fit into the pin housing cen-
ter groove.

Packard Electrical Connectors External
Latch Type Removal/Installation

This procedure shows how to remove and install the
electrical terminals from the external latch type connec-
tors with pull-to-seat terminals (Figure 150).

1. Remove the seat as described in Chapter Fourteen.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Disconnect the negative battery cable as described in
this chapter.

3. Bend back the external latch(es) slightly and separate
the connector.

4. Look into the mating end of the connector and locate
the locking tang (1, Figure 151) in the middle chamber
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and on the external latch side of connector. On locking ear
connectors, the tang is on the side opposite the ear.

5. Insert the point of a one-inch safety pin about 1/8 in.
into the middle chamber (2, Figure 151). Pivot the end of
the safety pin up toward the terminal body until aclick is
heard. Repeat this step several times. Theclick isthetang
returning to thelocked position asit slipsfrom the point of
the safety pin. Continue to pick at the tang until the click-
ing stops and the safety pin seemsto didein at adlightly
greater depth indicating the tang has been depressed.

6. Remove the safety pin, push the wire end of the lead
and remove the lead from the connector (3, Figure 151).
If additional slack is necessary, pull back on the harness
conduit and remove the wire seal at the back of the con-
nector.

7. Toingtall the terminal and wire back into the connec-
tor, use a thin flat blade of an X-Acto knife to carefully
bend the tang away from the terminal (4, Figure 151).

8. Carefully pull the lead and terminal into the connector
until aclick isheard indicating the terminal is seated cor-
rectly within the connector. Gently push on thelead to en-
sure the terminal is correctly seated.

9. If necessary, install the wire seal and push the harness
conduit back into position on the backside of the connec-
tor.

10. Push the socket halvestogether until the latch(es) are
locked together.

Packard Electrical Connectors Wire Form Type
Removal/Installation

This procedure shows how to remove and install the
electrical terminalsfrom the wire form type latch connec-
tors with pull-to-seat terminals (Figure 152).

1. Remove the seat as described in Chapter Fourteen.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Disconnect the negative battery cable as described in
this chapter.

3. Depressthe wire form and separate the connector.

4. Hold the connector so the wire form is facing down.
5. Look into the mating end of the connector and locate
the plastic rib that separatesthewireterminals. Thetermi-
nal is on each side of the rib with the tang at the rear.

6. Use the thin flat blade of an X-Acto knife to depress
the tang. Tilt the blade at an angle and place thetip at the
inboard edge of the terminal. Push down dlightly until the
spring tension isrelieved and a click is heard. Repeat this

@ PACKARD CONNECTOR
WIRE FORM TYPE

e

Two-place

Fuel injector connector

step several times. The click represents the tang returning
tothelocked position asit slipsfrom the point of the knife
blade. Continueto push down until the clicking stopsindi-
cating the tang has been depressed.

7. Remove the knife blade, push the wire end of the lead
and remove the lead from the connector. If additional
slack isnecessary, pull back on the harness conduit and re-
move the wire seal at the back of the connector.

8. Toinstall the terminal and wire back into the connec-
tor, use a thin flat blade of an X-Acto knife to carefully
bend the tang away from the terminal.

9. Carefully pull the lead and terminal into the connector
until aclick isheard indicating the terminal is seated cor-
rectly within the connector. Gently pull on the lead to en-
sure the terminal is correctly seated.

10. If necessary, install the wire seal and push the harness
conduit back into position on the backside of the connec-
tor.

11. Push the socket halves together until the latch(es) are
locked together.

Amp Electrical Connectors Socket and Pin Terminals
Removal/Installation

This procedure shows how to remove and install the
socket and pin terminals from the pin and socket housing
connector. This procedure relates to al of the Amp con-
nectors (three-, six- and ten-pin).

Refer to Figure 153.

1. Remove the seat as described in Chapter Fourteen.
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AMP MULTILOCK
TERMINALS SERVICE

Qninal
4 . Secondary lock open

Ty

2 APick tool?’
Pin housing \
3
Tang Tang Button
Pin housing Socket housing

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Disconnect the negative battery cable as described in
this chapter.

3. Pressthe button on the socket on the terminal side and
pull the connector apart.

I
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D

l

Three-place connector

1P
(EfEritirincal

| I |
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™
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Six-place connector

Q1 r—="3 143}

DD

Ten-place connector

4. Slightly bend the latch back and free one side of the
secondary lock. Repeat this step for the other side.

5. Rotate the secondary lock (Figure 154) out on the
hinge to access the terminals within the connector.

NOTE
Do not pull too hard on the wire until the
tang is released or the terminal will be diffi-
cult to remove.
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6. Insert apick tool (2, Figure 154) into the flat edge of
the terminal cavity until it stops. Pivot the pick tool away
(3) from the terminal and gently pull on the wire to pull
theterminal (4) fromtheterminal cavity. Notethewirelo-
cation number on the connector (Figure 155).

NOTE
The release button used to separate the con-
nectors is at the top of the connector.

7. Thetang in the chamber engages the pin terminal slot
to lock the terminal into position. The tangs (Figure 154)
arelocated as follows:

a. Pin housing side—the tangs are located at the bot-
tom of each chamber. The pin terminal slot, on the
side opposite the crimp tails, must face downward.

b. Socket housing side—the tangs are located at the
top of each chamber. The pin terminal slot, on the
same side as the crimp tails, must face upward.
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8. On the secondary lock side of the connector, push the
wire and terminal into the correct location until it snaps
into place. Gently pull onthelead to ensuretheterminal is
correctly seated.

9. Rotatethehinged secondary lock down and inward un-
til thetabs are fully engaged with the latches on both sides
of the connector. Pull upward to make sure the tabs are
locked in place.

10. Insert the socket housing into the pin housing and
push it in until it locks into place.

WIRING DIAGRAMS

Wiring diagrams are located at the end of this manual.

Table 1 ELECTRICAL SPECIFICATIONS

Item

Battery capacity
Maximum current draw
Alternator
AC voltage output
Carbureted
EFI
Stator coil resistance
Voltage regulator
Voltage output @ 3600 rpm
Amps @ 3000 rpm
Carbureted
EFI
Ignition coil
Primary resistance
Secondary resistance
Spark plug cable resistance
Short cable (7.25in./184 mm)
Long cable (19.0in./483 mm)
Circuit breaker
Fuses
Ignition
Lighting
Accessory
Instrument
Security
Fuel pump (EFI)
Electronic control module (EFI)

* CCA. Cold cranking amperage

Specification

12 volts, 19 amp hour/270 CCA*
5.5 mA

16-20 volts per 1000 rpm
19-26 VAC per 1000 rpm
0.1-0.3 ohm

14.3-14.7 @ 75° F (24° C)

34-40 amps

41-48 amps

0.5-0.7 ohm
5500-7500 ohms

1812-4375 ohms

4750-11,230 ohms

30 amp

15 amp
15 amp
15 amp
15 amp
15 amp
15 amp
15 amp

8
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Table 2 BATTERY CHARGING RATES/TIMES (APPROXIMATE)

% of 3 amp 6 amp 10 amp 20 amp
Voltage charge charger charger charger charger
12.8 100% - - - -
12.6 75% 1.75 hours 50 minutes 30 minutes 15 minutes
12.3 50% 3.5 hours 1.75 hours 1 hour 30 minutes
12.0 25% 5 hours 2.5 hours 1.5 hours 45 minutes
11.8 0% 6 hours and 3 hours and 2 hours 1 hour

40 minutes 20 minutes

Table 3 STARTER MOTOR SPECIFICATIONS

Current draw
normal
maximum

Brush length (minimum)
Commutator diameter (minimum)

Minimum no-load speed @ 11.5 volts
Maximum no-load current @ 11.5 volts

3000 rpm
90 amp

160-180 amps

200 amps

0.433 in. (11.0 mm)
1.141 in. (28.981)

Table 4 REPLACEMENT BULBS

Item wattage x quantity
Headlamp

FLS models 40/60

FXS models 60/55
Position lamp' 4
Passing lamps 30
Fog lamps' 35
Tail lamp 7
Tail lamp' 5
Stop lamp 27
Stop lamp' 21
License plate lamp

FLSTA/ 4.2

All models except FLST' 5
Front turn signal/running light 2717 x2
Front turn signal’' 21 x2
Rear turn signal 27 x2
Rear turn signal' 21 x2
Fender tip lamps

FLSTC 1

FLSTS 4.2

1. Indicates bulb specification for HD International models.
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Item

Table 5 ELECTRICAL SYSTEM TORQUE SPECIFICATIONS

Alternator stator Torx screws

2000
2001-on

Camshaft position sensor (2000 only)

Inspection cover screws
Sensor mounting screw

Crankshaft position sensor (CKP)

Allen screw

Engine temperature sensor (EFI)

Fuel gauge sending unit
Plate screws
Fuel tank console nut

Handlebar switch housing screws

Headlight adjust bolts
FXSTS, FLSTS
FLSTC, FXSTB, FXST

Horizontal bolt
Vertical bolt
FXSTD

Horn
Mounting nut
Screws

Ignition coil bolts

Ignition module
Mounting screws
Mounting nuts
Mounting plate nuts

Ignition switch Allen bolts
(all FLHT models)

MAP sensor screw

Speed sensor screw

Starter
Jackshaft bolt
Mounting bolts
Positive terminal nut

Switches
Neutral
Oil pressure
Rear brake light

Tail/brake light
Base screws
Lens screws

Voltage regulator
Mounting bracket bolt
Mounting bolt

Range

MPH
KMH
Feet
Miles
Meters

Table 6 TURN SIGNAL DISTANCE TEST (2000 ONLY)

0-34
0-56
221
0.04
67

ft.-lb.

25-35

30-35
35-45
25-30

2

35-44
56-71
339
0.06
103

30-40
55-75

20-30
20-30

90-120

16-22
80-100
35-45

110-120
23-28

15-21
30-35
70-80

40-50
25-35
84-108
84-108
65-80
120-180
96-144
96-120

40-48
20-24

70-100
50-80

3

45-60
72-97
680
0.13
207
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2-3
2-3

10-14
14-20

2-3
9-11
4-5

34-48

41-48
48-61
34-41

12-14
2.6-3
14-20

1.7-2.4
3.4-4.0
8-9

5-6
10-12

9-12
18-27

14-20
11-16
11-14

5-6
2-3

8-11
6-9

61+
98+
1051
0.20
320
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Table 7 TURN SIGNAL TIME TEST (2000 ONLY)

Constant speed

MPH KMH Turn signal ON time in seconds
25 40 5-7

38 61 5-7

52 84 8-10

65 105 10-12




CHAPTER NINE

WHEELS, HUBS AND TIRES

This chapter includes procedures for disassembly and
repair of the front and rear wheels, and hubs and tire ser-
vice. For routine maintenance, see Chapter Three.

Tables 1-3 are at the end of the chapter.

MOTORCYCLE STANDS

Many proceduresin thischapter requirethefront or rear
wheel to be lifted off the ground. A quality motorcycle
front end stand (Figure 1), swing arm stand or suitable
sizejack is required. Before purchasing or using a stand,
check the manufacturer’s instructions to make sure the
stand will work with the specific model being worked on.
If any adjustments or accessories are required, perform
the necessary adjustments and install the correct parts be-
forelifting the motorcycle. When using the stand, have an
assistant standing by to help. Some meansto tie down one
end of the motorcyclemay also berequired. Make surethe
motorcycleis properly supported on the stand.

If amotorcycle stand is not available, use a scissor jack
(Figure 2) with adapters that securely fit onto the frame
tubes (Figure 3).

FRONT WHEEL

Removal (Non-Springer Fork Models)

1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in this chapter.

2. Remove the caliper mounting bolts and remove the
caliper (A, Figure 4) as described in Chapter Thirteen.

NOTE
Place a plastic or wooden spacer between
the brake pads in place of the disc. Then, if
the brake lever is inadvertently applied, the
pistons will not be forced out of the caliper.
If'the pistons are forced out, disassemble the
caliper to reseat the pistons.

3. On all models except FXSTD, insert a drift or screw-
driver through the front axle hole on the right side to pre-
vent it from rotating in the next step.

NOTE
On FXSTD models, the front axle is
equipped with two axle nuts. Loosen and re-
move only the left side axle nut.

4A. On FXSTD models, loosen and remove the left side
axle nut, lockwasher and flat washer.

4B. On al other models, loosen and remove the axle nut
(B, Figure 4), lockwasher and flat washer.

5. Ontheright side, loosenthefork slider axle clamp nuts
(Figure 5, typical).

6. Prior to removing the front axle, note the location of
theright side spacer and | eft side spacer. The spacers must
be reinstalled on the correct sides during installation.

7. Withdraw the front axle (Figure 6) from the fork dlid-
ers and front wheel.
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8. Pull the wheel away from the fork sliders and remove
it.

9. On FLSTC models, the hub cap and spacer will come
off with the wheel.

NOTE
The wheel spacers are different. Label the
spacers before removing them.

10. On 2002-on FXSTD models, remove the outer right
Side spacer.

11. Remove the spacers from the right side (Figure 7)
and the left side (Figure 8) of the wheel.

CAUTION
Do not set the wheel down on the brake disc
surface, as it may be damaged.

12. Inspect the front wheel assembly as described in this
chapter.

Installation
(Non-Springer Fork Models)

1. Clean the axle in solvent and dry it thoroughly. Make
sure the axle bearing surfaces on both fork sliders and the
axle are free of burrs and nicks.

2. Apply an antiseize lubricant to the axle shaft prior to
installation.

3. If the oil seals or bearings were replaced, check front
axle spacer aignment as described under Front Hub in
this chapter.

4. Install the spacer onto theright side (Figure 7) and the
left side (Figure 8) of the wheel.

5. On2002-on FXSTD models, install the outer right side
spacer.

6. On FLSTC models, install the hub cap and spacer on
the right side of the wheel.

CHAPTER NINE
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7. Install the wheel between the fork dliders and install
the axle from the right side. Push the front axle through
theright sidefork, spacer (Figure 9), through the hub, the
left side spacer (Figure 10) and left side fork.

8. Make sure axle spacers are installed correctly.

9A. On FXSTD models, instal the flat washer,
lockwasher and the left side axle nut finger-tight. Make
sure axle spacers are installed correctly.

9B. On all other models, install the flat washer,
lockwasher and axle nut (Figure 11) finger-tight.

10. On al models except FXSTD, insert adrift or screw-
driver through the front axle hole on the right side to pre-
vent it from rotating in the next step.

11. Tighten the front axle nut (B, Figure 4) to 50-55
ft.-Ib. (68-75 Nem).

12. On theright side fork slider, tighten the nuts on the
fork dlider cap (Figure 5) to 11-15 ft.-Ib. (15-20 Nem).
13. Make sure the front wheel is centered between the
fork dliders. If it is not, check the position of the left and
right axle spacers.

14. Install the front brake caliper (A, Figure 4) as de-
scribed in Chapter Thirteen.

15. With the front wheel off the ground, rotate it severa
times and apply the front brake to seat the brake pads
against the disc.
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FRONT WHEEL (FXSTS)

1. Front axle

. Rocker (right side)

3. Washer—outside (small

inside diameter)

4. Brake caliper mount

. Washer—inside (large
inside diameter)

. Wave washer

. Bearing spacer (right side)

. Bearing spacer (left side)

. Rocker (left side)

. Washer

. Axle nut
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16. Remove the stand and lower the front wheel to the
ground.

Removal
(Springer Fork [FXSTS Models])

Refer to Figure 12.
1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in this chapter.
2. Removethefront fender as described in Chapter Four-
teen.
3. Remove the caliper as described in Chapter Thirteen.

NOTE
Place a plastic or wooden spacer between
the brake pads in place of the disc. Then, if
the brake lever is inadvertently applied, the
pistons will not be forced out of the calipers.
If'the pistons are forced out, disassemble the
caliper to reseat the pistons.

4. On theleft side, loosen and remove the axle nut (Fig-
ure 13) and flat washer (Figure 14). Discard the axle nut.
5. Prior to removing the front axle, note the location of
theright side spacer and | eft side spacer. The spacers must
be reinstalled on the correct sides during installation.

13

14
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NOTE
There are several small washers located be-
tween the wheel hub and the brake caliper
mount and the fork rockers. Do not misplace
them.

6. On the right side, slowly withdraw the front axle (A,
Figure 15) from the left side fork rocker, front wheel,
brake caliper mount (B) and right side fork rocker (C).

7. Roll thefront wheel away from thefork rockersand re-
move the brake caliper mount (Figure 16).

NOTE
The right and left side wheel bearing spac-
ers are different. Label the spacers before
removing them.

8. Ontheright side of the wheel, perform the following:

a. Remove the outside washer (small inner diameter)

from between the rocker and the brake caliper
mount.

b. Remove the inside washer (large inner diameter)
(Figure 17) and wave washer (Figure 18) from the
bearing spacer.

¢. Remove the bearing spacer (Figure 19) from the
hub.

CAUTION
Do not set the wheel down on the brake disc
surface, as it may be damaged.

9. Inspect the front wheel assembly as described in this
chapter.

Installation
(Springer Fork [FXSTS Models])

1. Clean the axle in solvent and dry it thoroughly. Make
sure the axle bearing surfaces on both fork rockers, the
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brake caliper mount bushing and the axle are free of burrs
and nicks.
2. Apply an antiseize lubricant to the axle shaft prior to
installation.
3. Movethewhed into position between thefork rockers.
4. Ingtall the left side bearing spacer into the hub.
5. Ontheright side of the wheel, perform the following:
a. Correctly position the bearing spacer (Figure 20)
and install it into the hub.
b. Install the wave washer (Figure 18) onto the bear-
ing spacer.
c. Install the inside washer (large inner diameter)
(Figure 17) onto the bearing spacer.
d. Correctly position the brake caliper mount (Figure
21) and install it onto the bearing spacer.
6. Ontheright side, slowly install the front axle (A, Fig-
ure 15) through theright side fork rocker (C), the outside
washer (small inner diameter), brake caliper mount (B),
front wheel and left side fork rocker.
7. Pushthefront axleall theway through until it bottoms.
8. Ontheleft side, install the flat washer (Figure 14) and
new axle nut (Figure 13).
9. Hold the front axle stationery and tighten the axle nut
(Figure 13) to 60-65 ft.-1b. (81-88 Nem).
10. Make sure the front wheel is centered between the
fork rockers. If it is not, check the position of the left and
right bearing spacers.
11. Install the caliper as described in Chapter Thirteen.
12. Install the front fender as described in Chapter Four-
teen.
13. With the front whedl off the ground, rotate it severa
times and apply the front brake to seat the brake pads
against the disc.
14. Remove the stand and lower the front wheel to the
ground.

Removal
(Springer Fork [FLSTS Models])

Refer to Figure 22.
1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in this chapter.
2. Remove the caliper mounting bolts and remove the
caliper as described in Chapter Thirteen.

NOTE
Place a plastic or wooden spacer between
the brake pads in place of the disc. Then, if
the brake lever is inadvertently applied, the
pistons will not be forced out of the caliper.
If'the pistons are forced out, disassemble the
caliper to reseat the pistons.

CHAPTER NINE

20

21

3. Remove the hub cap and seal from each side. Use the
Harley-Davidson special tool, Hub Cap Remover/In-
staller (part No. HD-41494), or an equivalent.

4. On the left side, remove the retaining pin, then loosen
and remove the front axle nut.

5. Remove the left side outer spacer, nylon insert and
O-ring from the front axle.

NOTE
The front fender will remain attached to the
fork assembly after the front axle is re-
moved.

6. On theright side, slowly withdraw the front axle from
the left side fork rocker, rubber spacer, Teflon-coated
washer, brake caliper mount, left side bearing spacer,
front hub, right side bearing spacer and right side fork
rocker. Asthefront axleiswithdrawn, catch the nylonin-
sert and right side outer spacer. Theright side O-ring may
come off or stay with the front fender.

7. Pull the wheel away from the fork rockers and remove
it.

NOTE
The wheel bearing spacers are different. La-
bel the bearing spacers before removing them.
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22 FRONT WHEEL (FLSTS)

. Hub cap

Seal

. Front axle

. Spacer (right side)

Nylon insert

O-ring

. Retaining ring

. Spacer (left side)

. Axle nut

. Rocker (right side)

. Bearing spacer (right side)
. Bearing spacer (left side)
. Brake caliper mount

. Teflon washer

. Rubber spacer

. Rocker (left side)
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8. Removethebearing spacersfrom theright side and the
left side of the wheel.

CAUTION
Do not set the wheel down on the brake disc
surface, as it may be damaged.

9. Inspect the front wheel assembly as described in this
chapter.

Installation
(Springer Fork [FLSTS Models])

1. Clean the axle in solvent and dry it thoroughly. Make
sure the axle bearing surfaces on both fork rockers, the

brake caliper mount bushing, the front fender mounts and
the axle are free of burrs and nicks.
2. Apply an antiseize lubricant to the axle shaft prior to
installation.
3. Install the spacer onto theright side and the left side of
the wheel.
4. Insert the front axle in from the right side as follows:
a. Right side spacer, nylon insert and O-ring.
b. Right side fender brace.
¢. Right side rocker.
d. Right side bearing spacer.
e. Through the left side of the hub and the left side
bearing spacer.
f. Brake caliper mount and the Teflon-coated washer.
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0. Rubber spacer and left side rocker.

h. Left side fender brace, O-ring, nylon washer.
5. Pushthefront axleall theway through until it bottoms.
6. Install anew axle nut.
7. Hold thefront axle stationery and tighten the axle nut to
60-65 ft.-Ib. (81-88 Nem). If necessary, tighten therear axle
nut to align the nut dot with the axle retaining pin hole.
8. Install theretaining pinand make sureit seatscorrectly.
9. Makesurethefront wheel is centered between thefork
dliders. If it is not, check the position of the left and right
axle spacers.
10. Install the right and left side hub caps and seals. Use
the same tool set-up and tighten the hub cap 1/4 turn after
it make contact with the fender boss.
11. Install the front brake caliper as described in Chapter
Fourteen.
12. With the front whedl off the ground, rotate it severa
times and apply the front brake to seat the brake pads
against the disc.

13. Remove the stand and lower the front wheel to the
ground.

Inspection (All Models)

Replaceworn or damaged parts as described in this sec-
tion.

1. Turn each bearing inner race by hand (Figure 23, typi-
cal). The bearing should turn smoothly. Some axial play
isnormal, but radial play should be negligible. See Figure
24. If one bearing is damaged, replace both bearings as a
set. Refer to Front and Rear Hubs in this chapter.

2. Cleantheaxleand axle spacersin solvent to removeall
grease and dirt. Make sure the axle contact surfaces are
clean and free of dirt and old grease.

24
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3. On Springer fork models, inspect the Teflon-coated
washers. If the coating isworn through to expose the brass
underneath; replace the washer.

4. Check the axle runout with aset of V-blocksand adial
indicator (Figure 25).

5. Check the spacersfor wear, burrsand damage. Replace
as necessary.

6. Check the brake disc boltsfor tightness. To service the
brake disc, refer to Chapter Twelve.

7. Check wheel runout and spoke tension (laced wheels)
as described in this chapter.

REAR WHEEL
Removal

1. On models so equipped, remove saddlebags as de-
scribed in Chapter Fourteen.
2. Remove both mufflers as described in Chapter Seven.
3. Support the motorcycle with an appropriate size jack
with the rear wheel off the ground.
4. On models equipped with the optional chrome cover,
perform the following:
a. Remove the bolts and the rear axle chrome cover
(Figure 26).
b. If necessary, remove the mounting bracket (Figure
27) from the drive belt adjuster.
5. Removethebolts securing thedrivebelt guard (Figure
28) and the debris deflector (Figure 29). Remove the belt
guard and the deflector.

NOTE
The rear wheel is heavy and can be difficult
to remove. Check the tire-to-ground clear-
ance before removing the rear axle. If neces-
sary, have an assistant help in the removal
or place wooden blocks under it.

6. On HDI models, remove the axle nut cover.
7. Removethespring clip (Figure 30) and loosen therear
axle nut.

NOTE
Prior to removing the axle nut, mark the
wheel bearing spacers and adjuster collars
with a R (right side) and L (left side). The
spacers and collars are unique and must be
reinstalled onto the correct side of the wheel
during installation.

8. Loosen and removethe axlenut and washer (Figure 31).
9. Remove the rear brake pads as described in Chapter
Thirteen.



390

30

10. Loosen the jam nut (A, Figure 32) and completely
loosen thedrive belt adjuster (B) on each side of the swing
arm to allow maximum slack in the drive belt.

11. On the left side, remove the adjuster collar (Figure
33) from the rear axle.

12. Ontheleft side, use asoft-faced mallet and gently tap
the rear axle toward the right side. Remove the |eft side
Spacer.

13. From the right side, withdraw the rear axle (Figure
34) while holding onto the rear wheel. Remove the right
side spacer. Lower the wheel to the wooden blocks or the
ground.

14. Movetherear wheel forward and lift the drive belt off
the driven sprocket.

15. Lift the rear caliper and move it toward the front of
the motorcycle until the caliper notch clearsthe tab on the
swing arm. Move the caliper out of the way and secure it
with a bungee cord.

16. Raise the motorcycle sufficiently to alow the rear
wheel to roll toward back and clear the rear fender.

17. Remove the rear wheel (Figure 35) and lower the
motorcycleto asafe level.

18. If still in place, remove the wheel spacers from the
right side and the I eft side of the whed!.

NOTE
Place a plastic or wooden spacer between
the brake pads in place of the disc. Then, if
the brake pedal is inadvertently depressed,
the pistons will not be forced out of the cali-
per. If the pistons are forced out, disassem-
ble the caliper to reseat the pistons.

CAUTION
Do not set the wheel down on the brake disc
surface, as it may be damaged.

19. Install thewheel bearing spacers, adjuster collarsand
nut onto the axle in the same order of removal (Figure
36).

31
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34
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20. Inspect the rear wheel as described in this chapter.

Installation

CAUTION

The rear wheel bearing spacer must be in-
stalled onto the correct side of the rear
wheel. If installed incorrectly, the wheel will
be off-set to the wrong side within the swing
arm. This will result in the drive belt being
out of alignment with the driven sprocket re-
sulting in rapid drive belt wear.

1. Remove the wheel bearing spacers, adjuster collars
and nut from the rear axle and keep them in the same order
(Figure 36).

2. Clean the axle in solvent and dry it thoroughly. Make
sure the bearing surfaces on the axle are free of burrs and
nicks.

3. Apply an antiseize lubricant to the axle shaft prior to
installation.

4. Raise the motorcycle sufficiently to alow the rear
wheel to roll forward and clear the rear fender.

5. Movetherear caliper into position and onto the locat-
ing tab on the swing arm (Figure 37).

6. Move the rear wheel forward (A, Figure 38) and in-
stall the drive belt onto the driven sprocket.

7. Lower themotorcycleto alevel wheretherear axlecan
beinstalled.

8. Makesuretheright sideaxle adjuster (A, Figure 39) is
in place on the rear axle.

9. Movetherear wheel into position and align it with the
swing arm.

10. Movetherear caliper (B, Figure 38) up into position
and alignit with therear axlereceptaclesintheswingarm.
11. Install the right side bearing spacer onto the wheel
and hold it in place.

12. From the right side, carefully install the rear axle
(Figure 34) through the right side of the swing arm, the



392

rear caliper (B, Figure 38), the right side bearing spacer
(C) and rear hub.
13. Install the left side bearing spacer onto the wheel and
hold it in place.
14. Continue to push the rear axle through the left side
bearing spacer (A, Figure 40) and the swing arm.
15. Install the left side axle adjuster (B, Figure 40),
washer and axle nut (C). Tighten the axle nut finger-tight
at thistime.
16. Aftertherear axleisinstalled, make sure both bearing
spacers and axle adjusters are in the correct location and
aretill in place. The notch in the axle adjuster must align
with thetip of the drive belt adjuster (Figure 41). Reposi-
tion at thistime if incorrect.
17. Install the rear brake pads as described in Chapter
Thirteen.
18. Check drive belt tension and adjustment as described
in Chapter Three.
19. Tightentherear axlenut to 60-65 ft.-Ib. (81-88 Nem).
If necessary, tighten the rear axle nut to align the nut slot
with the axle spring pin hole. Install the spring pin (Fig-
ure 42) and snap it into place (Figure 30).
20. On HDI models, install the axle nut cover.
21. Install the drive belt debris deflector (Figure 29) and
guard (Figure 28) and tighten the bolts securely.
22. On models equipped with the optional chrome cover,
perform the following:

a. If removed, install the mounting bracket (Figure

27) onto the drive belt adjuster.
b. Install the rear axle chrome cover (Figure 26) and
bolts and tighten securely.

23. Install both mufflers as described in Chapter Seven.
24. Rotate the wheel severa timesto make sureit rotates
freely. Then apply the rear brake pedal several times to
seat the pads against the disc.
25. Remove the stand and lower the rear wheel to the
ground.
26. On models so equipped, install the saddlebags as de-
scribed in Chapter Fourteen.

Inspection

Replace worn or damaged parts as described in this sec-
tion.
1. Turneach bearing inner race by hand (Figure 43). The
bearing should turn smoothly. Some axial play isnormal,
but radial play should be negligible. See Figure 24. If one
bearing is damaged, replace both bearings as a set. Refer
to Front and Rear Hubs in this chapter.
2. Cleantheaxleand axle spacersin solvent to removeall
grease and dirt. Make sure the axle contact surfaces are
free of dirt and old grease.
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3. Check the axlerunout with aset of V-blocksand adial
indicator (Figure 25).

4. Check the bearing spacers and axle adjusters (Figure
36) for wear, burrs and damage. Replace as necessary.

5. Check the brake disc bolts (Figure 44) for tightness.
To service the brake disc, refer to Chapter Twelve.

6. Check the final drive sprocket bolts (Figure 45) for
tightness. Servicefor thefinal drive sprocket iscoveredin
this chapter.
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7. Check wheel runout and spoke tension as described in
this chapter.

FRONT AND REAR HUBS

Sedled ball bearings are installed on each side of the
hub. Do not remove the bearing assembliesunlessthey re-
quire replacement.

Preliminary Inspection

Inspect each wheel bearing prior to removing it from
the wheel hub.

CAUTION
Do not remove the wheel bearings for in-
spection as they will be damaged during the
removal process. Remove wheel bearings
only if they are to be replaced.

1. Perform Steps 1-3 of Disassembly in the following
procedure.

2. Turn each bearing by hand (Figure 46). The bearings
should turn smoothly with no roughness.

3. Inspect the play of the inner race of each wheel bear-
ing. Check for excessive axial play and radia play (Fig-
ure 24). Replace the bearing if free play is excessive.

Disassembly

This procedure appliesto both the front and rear wheel
and hub assemblies. Differences between the different
hubs are identified. Refer to Figures 47 and 48.
1A. Remove the front wheel as described in this chapter.
1B. Remove the rear wheel as described in this chapter.
2. Remove the axle spacers from each side of the hub if
they are still in place.

3. If necessary, remove the bolts securing the brake disc
(Figure 44) and remove the disc.
4. Before proceeding, inspect the wheel bearings as de-
scribed in this chapter. If they must be replaced, proceed
asfollows.
5A. If thespecial toolsare not used, perform thefollowing:
a. To remove the right and left bearings and spacer
collar, insert a soft aluminum or brass drift into one
side of the hub.
b. Push the spacer collar over to one side and placethe
drift on the inner race of the lower bearing.
¢. Tap the bearing out of the hub with ahammer, work-
ing around the perimeter of the inner race (Figure
49). Remove the bearing and distance collar.
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FRONT WHEELS

' A

10

. Front axle

(all models except FXSTD)

. Hub cap spacer (FLSTC)
. Hub cap (FLSTC)

. Snap ring (FLSTC)

. Acorn nut (FXSTD)

. Front axle ( FXSTD)

. Spacer—right side

(all models except FXSTD 2002-on)

. Spacer—right side (FXSTD 2002-on)

. Wheel bearing
. Spacer sleeve
. Hub (laced wheel)

. Laced wheel

. Cast wheel

. Screw

. Cover

. Spacer (left side)
. Brake disc

. Bolt

19. Acorn nut (FXSTD)
20. Retaining pin (FLSTS)

21. Washer

22. Lockwasher

23. Nut (all models except FXSTD)
24. Valve stem cap

25. Balance weight (cast wheel)
26. Balance weight (laced wheel)
27. Valve stem

28. Valve stem nut (laced wheel)
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. Laced wheel

. Hub (laced wheel)
. Brake disc

. Wheel bearing

Rear axle

. Spacer (right side)
. Disc wheel
. Cast wheel

REAR WHEEL

. Seal ring
10.
11.
12.
13.
14.
15.
16.

Driven sprocket
Washer

Bolt

Spacer sleeve
Wheel bearing
Spring clip
Spacer (left side)

17.
18.
19.
20.
21.
22.
23.
24.

Washer

Axle nut

Axle nut cover (HDI models)
Valve stem cap

Balance weight (cast wheel)
Balance weight (laced wheel)
Valve stem

Valve stem nut (laced wheel)
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d. Repeat sub stepsb and c for the bearing on the other
side.

NOTE
The Kowa Seiki Wheel Bearing Remover set
can be ordered through a K&L Supply Co.
dealer.

WARNING
Be sure to wear safety glasses while using
the wheel bearing remover set.

5B. To remove the bearings with the Kowa Seiki Wheel
Bearing Remover set, perform the following:

a. Select the correct size remover head tool and insert
it into the bearing.

b. Turn the wheel over and insert the remover shaft
into the backside of the adapter. Tap the wedge and
forceit into the dlit in the adapter (Figure 50). This
will forcethe adapter against the bearinginner race.

c. Tap the end of the wedge bar with a hammer (Fig-
ure 51) to drive the bearing out of the hub. Remove
the bearing and the distance collar.

d. Repeat substeps a-c for the bearing on the other
side.

6. Clean the inside and the outside of the hub with sol-
vent. Dry it with compressed air.

Assembly

CAUTION
The removal process will generally damage
the bearings. Replace the wheel bearings in
pairs. Never reinstall bearings after they
are removed. Always install new bearings.

1. Blow any debris out of the hub prior to installing the
new bearings.

2. Apply alight coat of wheel bearing grease to the bear-
ing seating areas of the hub. Thiswill make bearing instal-
|ation easier.

CAUTION
Install non-sealed bearings with the single
sealed side facing outward. Tap the bear-
ings squarely into place and tap on the outer
race only. Do not tap on the inner race or
the bearing might be damaged. Make sure
the bearings are completely seated.

3. Select adriver, or socket (Figure 52), with an outside di-
ameter dightly smaller than the bearing’s outside diameter.
4. Tap theright side bearing squarely into place and tap on
the outer race only. Tap the bearing into the hub bore until it
bottoms. Make sure the bearing is completely seated.

Distance collar
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5. Turn the whedl over (right side up) on the workbench
and install the spacer collar.

6. Usethesametool set-uptodriveintheleft sidebearing.
7. If the brake disc wasremoved, install it asdescribed in
Chapter Thirteen.

8A. Install the front wheel as described in this chapter.
8B. Install the rear wheel as described in this chapter.

DRIVEN SPROCKET ASSEMBLY
Inspection

Inspect the sprocket teeth (Figure 53). If the teeth are
visibly worn, replace the drive belt and both sprockets.

Removal/Installation

1. Remove the rear wheel as described in this chapter.

2. Remove the bolts and washers (Figure 45) securing
the driven sprocket to the hub, and remove the sprocket.
3. Position the driven sprocket onto the rear hub.

4. Apply alight coat of ThreeBond TB1360, or an equiv-
aent, to the bolts prior to installation.

5. Install the bolts and washers and tighten the bolts to
55-60 ft.-Ib. (75-81 Nem).

DRIVE SPROCKET

The drive sprocket is covered in Chapter Six under
Transmission Drive Sprocket.
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Remover shaft

Remover head

Hub Bearing

DRIVE BELT

CAUTION
When handling a new or used drive belt,
never wrap the belt in a loop smaller than 5
in. (130 mm) or bend it sharply. This will
weaken or break the belt fibers and cause
premature belt failure.

Removal

NOTE
If the existing drive belt is being reinstalled,
install it so it travels in the same direction.
Before removing the belt, draw an arrow on
the top surface of the belt facing forward.

1. Remove the exhaust system as described in Chapter
Seven.

2. Remove the compensating sprocket and clutch as de-
scribed in Chapter Five.

3. Remove the primary chain inner housing as described
in Chapter Five.

4. Remove the rear wheel as described in this chapter.

5. Remove the two bolts (A, Figure 54) securing the in-
ner fender panel. Move the inner fender up to release if
from the frame hook and remove the inner fender panel
(B).

6. Place wooden blocks or a floor jack under the trans-
mission and engine assembly to support it after the swing
arm pivot shaft is partially removed.

7. Ontheright side, secure the pivot shaft (Figure 55) to
keep it from rotating in the following step.

8. On the left side, loosen and remove the pivot shaft
flange nut and hardened washer (Figure 56).

9. Support the swing arm on abox and tap on the left side
of the pivot shaft with a drift.

10. Drive the pivot shaft from the left side of the frame
until the left side spacer collar (Figure 57) can be re-
moved, then remove it from between the swing arm and
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the transmission case. Do not drive the pivot shaft out any
farther than necessary.

11. Remove the drive belt (Figure 58) from the drive
sprocket and remove the drive belt from between the
swing arm and transmission case.

12. If the drive belt is going to remain off for a period of
time, install the left side spacer collar and tap the pivot
shaft back into place through the collar and the frame. In-
stall the nut and tighten securely.

Installation

NOTE
If the existing drive belt is being reinstalled,
install it so it travels in the same direction as
noted prior to removal. If a new drive belt is
being installed, it can be installed in either
direction.

1. Insert the drive belt through the space between the
swing arm and the transmission case.

2. Install the drive belt onto the drive sprocket.

3. If reinstalled, remove the nut from the pivot shaft and
drivethe pivot shaft out until itisflush with theleft side of
the transmission case.

4. Position theleft side spacer collar (Figure 57) with the
flange side facing the transmission case and install it be-
tween the transmission case and the swing arm.

5. Push the pivot shaft through the left side spacer collar,
the swing arm bushing and left side of the frame pivot
area. Push the pivot shaft in until it bottoms.

NOTE
Do not substitute another type of washers in
place of the hardened washers.

6. Install the L marked hardened washer onto the pivot
shaft.

7. Ontheright side, secure the pivot shaft (Figure 55) to
keep it from rotating in the following step.

8. Apply ThreeBond No. 1360 (red) threadlocking com-
pound to the pivot shaft threads prior to installing the
flange nut.

9. Ontheleft side, install the flange nut (Figure 56) and
tighten to 90-110 ft.-Ib. (122-149 Nem).

10. Slowly raise and lower the swing arm to ensure ease
of movement. If binding occurs, repeat Step 9 and correct
the problem.

11. Install the inner fender and hook it onto the frame
hook. Install the two bolts (A, Figure 54) securing the in-
ner fender (B) and tighten securely.

12. Install the rear whedl as described in this chapter.
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13. Remove the wooden blocks or floor jack from under
the transmission and engine assembly.

14. Install the primary chain inner housing as described
in Chapter Five.

15. Install the compensating sprocket and clutch as de-
scribed in Chapter Five.

16. Install the exhaust system as described in Chapter
Seven.

Inspection

Do not apply any type of lubricant to the drive belt. In-
spect the drive belt and teeth (Figure 59) for severe wear,
damage or il contamination.
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Refer to Figure 60 for various types of drive belt wear
or damage. Replacethedrivebelt if it isworn or damaged.

WHEEL RUNOUT

1. Remove the front or rear wheel as described in this
chapter.

2. Install the wheel in awheel truing stand and check the
whed for excessive wobble or runout.

3. If the whesl is not running true, remove the tire from
the rim as described in this chapter. Then remount the
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whed into the truing stand, and measure axial and lateral
runout (Figure 61) with a pointer or dia indicator. Com-
pare actual runout readings with the service limit specifi-
cation in Table 1. Note the following:

a. Discor cast wheels—if the runout meets or exceeds
the service limit in Table 1, check the wheel bear-
ings as described under Front and Rear Hub in this
chapter. If the wheel bearings are acceptable, re-
place the cast or disc wheel asit cannot be serviced.
Inspect the wheel for cracks, fractures, dents or
bends. Replace a damaged whesl.

WARNING
Do not try to repair damage to a disc wheel
as it will result in an unsafe riding condi-
tion.

b. Laced wheels—if the wheel bearings, spokes, hub
and rim assembly are not damaged, the runout can
be corrected by truing thewheel. Refer to Spoke Ad-
Jjustment inthis chapter. If therimisdented or dam-
aged, replace the rim and rebuild the whesl.

4. While the whedl is off, perform the following:

a. Check the brake disc mounting bolts (Figure 44)
for tightness as described in Chapter Thirteen.

b. On the rear wheel, check the driven sprocket bolts
for tightness as described in this chapter.

RIM AND LACED WHEEL SERVICE

The laced wheel assembly consists of a rim, spokes,
nipplesand hub containing the bearings, and spacer collar.

Component Condition

Wheels are subjected to asignificant amount of punish-
ment. Inspect the wheel regularly for lateral (side-to-side)
and radial (up-and-down) runout, even spoke tension and
visible rim damage. When awheel has a noticeable wob-
ble, itisout of true. Thisisusually cause by loose spokes,
but it can be caused by an impact-damaged rim.

Truing awheel corrects the lateral and radial runout to

bring the wheel back into specification. The condition of
the individual wheel componentswill effect the ability to
successfully true the wheel. Note the following:
1. Spoke condition—Do not attempt to true awheel with
bent or damaged spokes. Doing so places an excessive
amount of tension on the spoke and rim. The spoke may
break and/or pull through the spoke nipple holein therim.
Inspect the spokes carefully and replace any spokes that
are damaged.
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2. Nipple condition—When truing the whedls, the nip- @
ples should turn freely on the spoke. It is common for the .

spoke threads to become corroded and make turning the DRIVE BELT INSPECTION
nipple difficult. Spray a penetrating liquid onto the nipple
and allow sufficient time for it to penetrate before trying
to force the nipple loose. Work the spoke wrench in both
directions and continue to apply penetrating liquid. If the
spoke wrench rounds off the nipple, remove the tire from 1
the rim and cut the spoke(s) out of the wheel.

3. Rim condition—Minor rim damage can be corrected
by truing the wheel; however, trying to correct excessive
runout caused by impact damage causes hub and rim dam-
age due to spoke overtightening. Inspect the rims for
cracks, flat spots or dents. Check the spoke holes for
cracks or enlargement. Replace rims with excessive dam-

age.

Wheel Truing Preliminaries

Before checking runout and truing the wheel, note the Stone
following:
1. Make sure the wheel bearings are in good condition.
Refer to Front and Rear Hubs in this chapter.
2. A small amount of wheel runout is acceptable, do not
try to true the wheel to a perfect zero reading. Doing so
causes excessive spoke tension and possible rim and hub
damage. Table 1 lists the lateral (side-to-side) and radial
(up-and-down) runout limit specifications.
3. The runout can be checked on the motorcycle by
mounting a pointer against the fork or swing arm and
slowly rotating the whesl. 5
4. Perform major whedl truing with the tire removed and
thewhedl mounted in atruing stand (Figure 61). If astand
is not available, mount the wheel on the motorcycle with
spacers on each side of thewheel to prevent it from dliding
ontheaxle. 6
5. Use a spoke nipple wrench of the correct size. Using
the wrong type of tool or onethat istheincorrect size will
round off the spoke nipples, making adjustment difficult.

Quality spoke wrenches have openings that grip the nip- NN TN
ple on four corners to prevent nipple damage. g\\\\\\\\\ AW —\
6. Refer to the spoke nippletorque specification in Table 7

2 when using atorque wrench.
. Internal tooth cracks
. Missing teeth

Fuzzy edge core
Stone damage

. External tooth cracks
. Chipping

. Hook wear

Wheel Truing Procedure

1. Position a pointer facing toward the rim (Figure 61).
Then spin the wheel slowly and check the lateral and ra-
dial runout. If the rim is out of adjustment, continue with
Step 2.

No A wNER
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61 WHEEL RUNOUT

Pointer

Lateral runout

Radial runout

62 LATERAL ADJUSTMENT

Centerline

Rim

Tighten Loosen

To move rim
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63 RADIAL ADJUSTMENT

Tighten
(high point)

Hub

Centerline

Loosen
(low point)

NOTE
If there is a large number of loose spokes,
make sure the hub is centered in the rim.
This must be done visually as there are no
hub and rim centering specifications for
these models.

NOTE

The number of spokes to loosen and tighten
in Steps 2 and 3 depends on how far the run-
out is out of adjustment. As a minimum, al-
ways loosen two or three spokes, then
tighten the opposite two or three spokes. If
the runout is excessive and affects a greater
area along the rim, a greater number of
spokes will require adjustment.

2. If the lateral (side-to-side) runout is out of specifica-
tion, adjust the wheel by using Figure 62 as an example.
To move therim to the | eft, loosen and tighten the spokes
as shown. Always |oosen and tighten the spokes an equal
number of turns.

3. If theradial (up and down) runout is out of specifica-
tion, the hub is not centered in the rim. Draw the high
point of the rim toward the centerline of the wheel by
tightening the spokes in the area of the high point and on
the same side as the high point, and loosening the spokes
on the side opposite the high point (Figure 63). Tighten
spokes in equal amounts to prevent distortion.

4. After truing the wheel, seat each spoke in the hub by
tapping it with a flat nose punch and hammer. Then re-
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check the spoke tension and wheel runout. Readjust if
necessary.

5. Check the ends of the spokes where they are threaded
in the nipples. Grind off ends that protrude through the
nipples.

DISC AND CAST WHEELS

Disc and cast wheels consist of a single assembly
equipped with bearings, and a spacer sleeve.

Whilethese wheels are virtually maintenance free, they
must be checked periodically for damage. Also, the disc
wheel should be checked prior to installing a new tire.
Wheel bearing service is described in this chapter.

Inspection

Before checking runout and truing the wheel, note the
following:
1. Make sure the wheel bearings are in good condition.
Refer to Front and Rear Hubs in this chapter.
2. Perform wheel runout with the tire removed and the
whedl mounted in atruing stand (Figure 64). If astand is
not available, mount the wheel on the motorcycle with
spacers on each side of thewheel to prevent it from dliding
ontheaxle.
3. The maximum latera (side-to-side) and radia
(up-and-down) runout islisted in Table 1.

WARNING
Do not try to repair any damage to a disc or
cast wheels as it will result in an unsafe rid-
ing condition.

WHEEL BALANCE

An unbalanced wheel is unsafe. Depending on the de-
gree of unbalance and the speed of the motorcycle, the
rider may experience anything from amild vibration to a
violent shimmy that may causes |oss of control.

On cast or disc wheels, weights are attached to the flat
surface on the rim (Figure 65). On laced wheels, the
weights are attached to the spoke nipples (Figure 66).

Before attempting to balance the wheel, make sure the
whedl bearings are in good condition and properly lubri-
cated. The wheel must rotate freely.
1A. Remove the front wheel as described in this chapter.
1B. Remove the rear wheel as described in this chapter.
2. Mount the wheel on afixture (Figure 67) so it can ro-
tate freely.

3. Spinthewheel and let it coast to astop. Mark thetireat
the lowest point.

Dial
indicator

4. Spin the wheel several more times. If the wheel keeps
coming to rest at the same point, it is out of balance.

5A. On cast or disc wheels, tape atest weight to the upper
or light side of the wheel (Figure 65).

5B. Onlaced wheels, attach aweight to the spoke (Figure
66) on the upper or light side of the whesl.

6. Experiment with different weights until the wheel co-
mes to astop at adifferent position each timeit is spun.
7. On cast or cast wheels, remove the test weight and in-
stall the correct size weight.

a. Attach the weights to the flat surface on the rim
(Figure 65). Cleantherim of all road residue before
installing the weights; otherwise, the weights may
fall off.

b. Addweightsin 1/4 oz. (7g) increments. If 1 oz. (28
g) or more must be added to onelocation, apply half
the amount to each side of the rim.

¢. To apply Harley-Davidson wheel weights, remove
the paper backing from the weight and apply three
drops of Loctite 420 Superbonder to the bottom of
the weight. Position the weight on the rim, press it
down and hold in position for 10 seconds. To allow
the adhesive to cure properly, do not use the wheel
for 8 hours.
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8. When fitting weights on laced wheelsfor the final time,
crimp the weights onto the spoke with dip-joint pliers.

TIRES
Tire Safety
Maintain the tire inflation pressure at the specification
in Table 3. If adifferent brand of tire is used, follow the

inflation recommendation provided by the tire manufac-
turer. Tireinflation specifications are cold inflation speci-
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fications. Do not check/adjust tire pressure after riding the
motorcycle.

Alwaysallow thetiresto warm up by riding before sub-
jecting them to high cornering loads. Warm tires provide
more adhesion.

New tires provide significantly less adhesion until they
are broken in. Do not subject new tires to high speed or
high cornering forcesfor at least 60 mile (100 km). Bees-
pecialy careful when encountering wet conditions with
new tires.

TIRE CHANGING

Thecast or disc wheelscan easily bedamaged during tire
removal. Take specia carewith tireironswhen changing a
tireto avoid scratches and gouges to the outer rim surface.
Insert scraps of leather between the tire iron and the rim to
protect therim from damage. All origina equipment cast or
disc wheels are designed for use with tubeless tires only.
All laced wheels use a tube and tire combination.

When removing atubelesstire, take care not to damage
the tire beads, inner liner of the tire or the wheel rim
flange. Use tire levers or flat handle tire irons with
rounded heads.

Tire Removal

CAUTION
To avoid damage when removing the tire,
support the wheel on two wooden blocks, so
the brake disc or the driven sprocket does
not contact the floor.

NOTE
To make tire removal easier, warm the tire to
make it softer and more pliable. Place the
wheel and tire assembly in the sun. If possi-
ble, place the wheel assembly and the new
tire in a completely closed vehicle.

1A. Remove the front wheel as described in this chapter.
1B. Remove the rear wheel as described in this chapter.
2. If not already marked by the tire manufacturer, mark
the valve stem location on the tire, so the tire can be in-
stalled in the same location for easier balancing.

3. Remove the valve cap and unscrew the core from the
valve stem and deflate the tire or tube.

NOTE
Removal of tubeless tires from their rims
can be difficult because of the exceptionally
tight tire bead-to-rim seal. Breaking the
bead seal may require a special tool (Figure
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68). If unable to break the seal loose, take
the wheel to a motorcycle dealership or tire
repair shop, and have them break it loose on
a tire changing machine.

CAUTION
The inner rim and tire bead areas are the
sealing surfaces on the tubeless tire. Do not
scratch the inside of the rim or damage the
tire bead.

4. Press the entire bead on both sides of the tire away
from the rim and into the center of the rim. If the bead it
tight, use a bead breaker.

5. Lubricate both beads with soapy water.

CAUTION
Use rim protectors (part No. HD-01289), or
an equivalent (Figure 69) or insert scraps
of leather between the tire iron and the rim
to protect the rim from damage.

NOTE
Use only quality tire irons without sharp
edges. If necessary, file the ends of the tire
irons to remove rough edges.

6. Insert atire iron under the top bead next to the valve
stem (Figure 70). Force the bead on the opposite side of
thetireinto the center of therim and pry the bead over the
rim with thetireiron.

7. Insert asecond tireiron next to thefirst iron to hold the
bead over therim. Then work around the tire with thefirst
tire iron, prying the bead over the rim (Figure 71). On
tube-type tires, be careful not to pinch the inner tube with
the tools.

8. On tube-type tires, use a thumb and push the valve
stem fromitsholeintherim to theinside of thetire. Care-
fully pull the tube out of the tire and lay it aside.

NOTE
Step 9 is only necessary only if it is neces-
sary to remove tire from the wheel com-
pletely, such as for tire replacement or
tubeless tire repair.

9. Stand the wheel upright. Insert atire iron between the
back bead and the side of the rim that the top bead was
pried over (Figure 72). Force the bead on the opposite
side from the tire iron into the center of the rim. Work
around the tire and pry the back bead off the rim. On
tube-type tires, remove the rim band.

10. Inspect the valve stem seal. Because rubber deterio-
rates with age, replace the valve stem when replacing the
tire.

Bead breaker

N
S
: Rim protectors ™.,

Valve stem

11. Ontubelesstires, remove the old valve stem and dis-
card it. Inspect the valve stem hole (Figure 73) intherim.
Remove any dirt or corrosion from the hole and wipe it
dry with aclean cloth. Install a new valve stem and make
sureit is properly seated in the rim.
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12. Carefully inspect the tire and wheel rim for damage
as described in the following section.

Tire and Wheel Rim Inspection

1. Wipe off theinner surfaces of the wheel rim. Clean off
any rubber residue or oxidation.

WARNING
Carefully consider whether a tire should be
replaced. If there is any doubt about the
quality of the existing tire, replace it with a
new one. Do not take a chance on a tire fail-
ure at any speed.

2. On tubelesstires, inspect the valve stem rubber grom-
met for deterioration. If replacement is necessary, install
only the OE valve stem assembly.

WARNING

Install only OE tire valves and valve caps. A
valve or valve/cap combination that is too
long or heavier that OF parts may interfere
with adjacent component when the motorcy-
cle is under way. Damage to the valve will
cause rapid tire deflation and loss of con-
trol.

3. If any of the following conditions are observed, re-
place thetire:
a. A puncture or split whose total length or diameter

b.
C.
d.

- SKQa

exceeds 0.24 in. (6 mm).

A scratch or split on the side wall.

Any type of ply separation.

Tread separation or excessive abnormal wear pat-
tern.

Tread depth of lessthan 1/16 in. (1.6 mm) on origi-
nal eguipment tires. Tread depth minimum may
vary on aftermarket tires.

Scratches on either sealing bead.

. Thecord iscut in any place.
. Flat spotsin the tread from skidding.

Any abnormality in theinner liner.

Tire Installation

1. A new tire may have balancing rubbers inside. These
are not patches. Do not remove them. Most tires are
marked with a colored spot near the bead (Figure 74) that
indicates alighter point on thetire. This should be placed
next to the valve stem.

2. On tube-typetires, install the rim band over the wheel
and align the holein the rim band with the holein therim.
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If installing anew rim band, make sureit isthe correct di-
ameter and width for the wheel.

3. Lubricate both beads of the tire with soapy water.

4. When installing the tire on the rim, make sure the cor-
rect tire (either front or rear) is installed on the correct
wheel. Also make surethe direction arrow facesthedirec-
tion of wheel rotation (Figure 75).

5. When remounting the old tire, align the mark made in
Step 2 of Removal with the valve stem (Figure 74).

6. Place the backside of the tire onto the rim so the lower
bead sitsin the center of the rim while the upper bead re-
mainsoutsidetherim (Figure 76). Work around thetirein
both directions and press the lower bead by hand into the
center of therim. Use atireiron for the last few inches of
bead.

7. On tube-type tires, perform the following:

a. Dust the inner tube with talcum powder before in-
gtalling it in the tire. The talcum powder will pre-
vent the tube from sticking to the tire.

b. Inflate the tube just enough to round it out. Too
much air will make installation difficult.

c. Place the tube on top of thetire, aligning the valve
stem with the matching hole in the rim. Insert the
tubeinto thetire.

d. Lift the upper bead away from the rim with a hand
and insert the tube's valve stem through the rim
hole. Check to make sure the valve stem is straight
up (90 degrees), not cocked to one side. If neces-
sary, reposition thetubein thetire. If the valve stem
wantsto slide out of the hole and back into thetire,
install the valve stem nut at the top of the valve; do
not tighten the nut at thistime.

8. Press the upper bead into the rim opposite the valve
stem. Working on both sides of thisinitial point, pry the
bead into the rim with the tire tool, and work around the
rim to the valve stem (Figure 77). On tube-type tires, do
not pinch the inner tube during the last few inches. If the
tire wants to pull up on one side, either use another tire
iron or one knee to hold the tire in place. The last few
inchesare usually thetoughest to install. Continueto push
thetireinto the rim by hand. Re-lubricate the bead if nec-
essary. If the tire bead pulls out from under the rim, use
both kneesto hold thetirein place. If necessary, use atire
iron for the last few inches (Figure 78).

9. On tube-type tires, check to make sure that the valve
stem is straight up (90°), not cocked to one side (Figure
79). If necessary, dlide the tire along the rim in either di-
rection while holding the rim securely. When the valve
stem is straight up, tighten the valve stem nut at the top of
the valve; do not tighten it against the rim at this time.
Check that the tube was not forced outward so that it rests

Valve stem

-~

between the tire bead and the rim. If necessary, push the
tube back into the tire.

10. Bouncethewheel several times, rotating it each time.
Thiswill force thetire bead against therim flanges. After
thetire beads arein contact with therim, inflate thetireto
seat the beads.

11A. On tube-typetires, perform the following:
a. Inflate the tube to it maximum tire pressure to seat
thetire beadsin the rim.

b. Afterinflating thetire, make surethebeadsarefully
seated and the rim lines are the same distance from
therim all the way around the tire (Figure 80).

c. If thetire beads do not seat properly, release the air
pressure and re-lubricate the tire beads.

d. When thetire is seated correctly, remove the valve
core and deflate the tire allowing the tube to
straighten out within the tire.
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80

Tirerim line

Rim
circumference

e. Install the valve core and inflate thetire to the pres-
surein Table 3.

f. Tighten the valve stem nut securely and install the
valve stem cap.

11B. On tubelessttires, perform the following:

a. Place aninflatable band around the circumference of
the tire. Slowly inflate the band until the tire beads
are pressed against the rim. Inflate the tire enough to
make it seat, deflate the band and removeit.

WARNING
In the next step, never exceed 40 psi (276
kPa) inflation pressure as the tire could
burst, causing severe injury. Never stand di-
rectly over a tire while inflating it.

b. Afterinflating thetire, make surethebeadsarefully
seated and the rim lines are the same distance from
therim all theway around thetire (Figure 80). If the
beadswill not seat, deflate the tire and lubricate the
rim and beads with soapy water.

¢. Re-inflate thetireto the pressurein Table 3. Install
the valve stem cap.

12. Check tire runout as described in this chapter.

13. Balance the wheel as described in this chapter.
14A. Install the front wheel as described in this chapter.
14B. Install the rear wheel as described in this chapter.

TIRE REPAIRS
(TUBELESS)

NOTE
Changing or patching on the road is very
difficult. A can of pressurized tire inflator
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and sealer can inflate the tire and seal the
hole, but this is only a temporary fix.

WARNING
Do not install an inner tube inside a tubeless
tire. The tube will cause an abnormal heat
buildup in the tire.

Tubeless tires have the TUBELESS molded into the
sidewall and the rims have SUITABLE FOR TUBELESS
TIRES or equivalent stamped or cast on them.

If thetireispunctured, removeit from therim to inspect
the inside of the tire and apply a combination plug/patch
frominsidethetire (Figure 81). Never attempt to repair a
tubelessmotorcycletireusing aplug or cord patch applied
from outside the tire.

After repairing atubel esstire, do not exceed 50 mph (80
km/h) for the first 24 hours.

As soon as possible, replace the patched tire with anew
one.

Repair

Do not rely on aplug or cord patch applied from outside
thetire. Useacombination plug/patch applied frominside
thetire (Figure 81).

1. Removethetirefromthewheel rim asdescribed in this
chapter.
2. Inspect the rim inner flange. Smooth scratches on the
sealing surface with emery cloth. If a scratch is deeper
than 0.020 in. (0.5 mm), replace the whesl.
3. Inspect theinside and outside of thetire. Replace atire
if any of the following conditions are found.

a. A puncture larger than /8 in. (3 mm) diameter.

b. A punctured or damaged side wall.

¢. Morethan two puncturesin thetire.
4. Apply the plug/patch following the manufacturer’sin-
structions with the patch kit.
5. As soon as possible, replace the patched tire with a
new one.

TIRE REPAIRS (TUBE-TYPE)

NOTE
Changing or patching on the road is very
difficult. A can of pressurized tire inflator
and sealer can inflate the tire and seal the
hole, but this is only a temporary fix.

Patching a motorcycle tube is only atemporary fix. A
motorcycle tire flexes too much and a patch can rub right
off. Assoon aspossible, replacethe tubewith anew one.

g—

Tire lateral
runout

Tube Repair Kits

Tire repair Kits are available from motorcycle dealer-
ships and some auto supply retailers. When buying one,
make sure the kit isfor amotorcycletire. Kitsthat vulca-
nize the patch to the tube with heat (hot patch) are stron-
gest. Kits that attach the patch in place with adhesive are
known as cold patch types. Purchasetherepair kit and fol -
low the manufacturer’s instructions.

TIRE RUNOUT

Check the tires for excessive lateral and radial runout
after awheel hasbeen mounted or if themotorcycledevel-
oped a wobble that cannot be traced to another compo-
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not directly in line with the molded tire logo or any
83 other raised surface.

b. Rotate the tire and measure lateral runout.

¢. Thelateral runout should not exceed 0.080in. (2.03
mm). If runout is excessive, remove the tire from
the wheel and recheck the wheel’s lateral runout as
described in this chapter. If the runout is excessive,
the wheel must be trued (laced wheels) or replaced
(alloy wheels). If wheel runout is correct, the tire
runout is excessive and the tire must be replaced.

2. Check the tire for excessive up-and-down play radial
runout as follows:

a. Position afixed pointer at the center bottom of the

Tire radial tire tread as shown in Figure 83.
runout
Gauge . .
b. Rotate the tire and measure the amount of radial
runout.
nent. Mount the wheels on their axles when making the ¢. Theradial runout should not exceed 0.090in. (2.29
following checks: mm). If runout is excessive, remove the tire from

the wheel and recheck the wheel’sradial runout as

described in thischapter. If therunout isexcessive,

true (laced wheel) or replace the wheel. If wheel

a. Position a fixed pointer next to the tire sidewall as runout is correct, the tire runout is excessive and
shown in Figure 82. Position the pointer tip so it is the tire must be replaced.

1. Check the tire for excessive side-to-side play lateral
runout as follows:

Table 1 WHEEL SPECIFICATIONS

in. mm
Wheel runout (maximum)
Laced wheels
Lateral and radial 0.031 0.79
Disc wheels
Lateral 0.040 1.02
Radial 0.030 0.76

End play (service limit)
Front and rear 0.002 0.051
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Table 2 WHEEL TORQUE SPECIFICATIONS

Item ft.-lb. in.-lb. Nem
Brake disc bolts
Front wheel 16-24 — 22-32
Rear wheel 30-45 — 41-61
Driven sprocket bolts 55-60 - 75-81

Front axle nut
FXST, FLSTC, FLSTF,

FXSTB and FXSTD 50-55 - 68-75

FLSTS and FXSTS 60-65 - 81-88
Front fork

Cap bolt 40-60 - 52-81

Drain screw

FXSTD - 12-18 1.4-2.0
All models except FXSTD - 52-78 6-9
Fork slider cap 11-15 - 15-20

Front brake caliper (FLSTS and FXSTS)

Upper mounting bolt 28-30 - 38-41

Lower mounting bolt 25-30 - 34-41
Front brake caliper

(all models except FLSTS and FXSTS)

Upper and lower mounting bolts 28-30 - 38-41
Rear axle nut 60-65 - 81-88
Springer fork (FLSTS and FXSTS)

Rigid fork leg studs 60-65 - 81-88

Rocker pivot stud nut 45-50 - 61-68

Spring bridge acorn nut 30-35 - 41-48

Spring rod acorn nut 20-25 - 27-34
Spoke nipples - 40-50 4-6
Swing arm pivot bolt locknut 90-110 - 122-149
Valve stem nut

Tubeless tire - 12-15 1-2

Tube type tire - 25-35 3-4

Table 3 TIRE INFLATION PRESSURE (COLD)*
Model kPa PSI
Front wheels

Rider only 207 30

Rider and passenger 207 30
Rear wheels

Rider only 248 36

Rider and passenger 275 40

*Tire pressure for original equipment tires. Aftermarket tires may require different inflation pressure.




CHAPTER TEN

FRONT SUSPENSION AND STEERING
(TELESCOPIC FORK)

This chapter covers the handlebar, steering head and
front fork assemblies for all models except the FXSTS
and FLSTS. These two Springer front fork models are
covered in Chapter Eleven.

Table 1 and Table 2 are at the end of the chapter.

HANDLEBAR
Removal/Installation

Refer to Figure 1.
1. On models so equipped, remove the windshield as de-
scribed in Chapter Fourteen.
2. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.

NOTE
Cover the fuel tank with a heavy cloth or
plastic tarp to protect it from accidental
scratches or dents when removing the han-
dlebar.

NOTE
Before removing the handlebar, make a
drawing of the clutch and throttle cable rout-
ing from the handlebar through the frame.

This information will help when reinstalling
the handlebar and connecting the cables.

3. Ontheright sdeof thehandlebar, perform thefollowing:

a. Unscrew and remove the mirror (A, Figure 2).

b. Removethe screws securing the master cylinder (B,
Figure 2). Do not disconnect the hydraulic brake
line.

¢. Remove the screws securing the right side switch
assembly (C, Figure 2) and separate the housing
halves.

d. Slide the throttle housing assembly (D, Figure 2)
off the handlebar.

4. Ontheleft side of the handlebar, performthefollowing:

a. Unscrew and remove the mirror (A, Figure 3).

b. Remove the screws securing the left side switch as-
sembly (B, Figure 3) and separate the housing
halves.

c. Remove the clutch lever clamp (C, Figure 3)
mounting screws and washers, and separate the
clamp halves.

5. Disconnect or remove any wiring harness clamps at
the handlebar.

6A. On FXSTD models, remove the two front handlebar
clamp bolts, then the rear clamp bolts. Remove both
clamps and the handl ebar.
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6B. On all models except FXSTD, remove the two front
handlebar clamp bolts, then the rear clamp bolts (Figure
4). Remove the clamp and the handl ebar.

6C. To remove the handlebar and the lower clamps as an
assembly, remove the bolt, lockwasher and washer (Fig-
ure 5) on each side securing the assembly to the upper
bracket. Remove the handlebar assembly.

7. Install the handlebar by reversing these steps. Note the
following:

a. Check theknurled ringson the handlebar for galling
and bits of aluminum. Clean the knurled section
with awire brush.

b. Check the handlebar for cracks, bendsor other dam-
age. Replace the handlebar if necessary. Do not at-
tempt to repair it.

¢. Thoroughly clean the upper and lower clamp halves
of al residue.

d. After installing the handlebar, reposition the han-
diebar while sitting on the motorcycle.

e. Tighten the handlebar clamp bolts securely.

f. Adjust the mirrors.

FRONT FORK
Front Fork Service

Before assuming a fork is malfunctioning, drain the
front fork oil and refill with the proper type and quantity
fork oil as described in Chapter Three. If there is till a
problem, such as poor damping, a tendency to bottom or
top out, or leakage around the oil seals, follow the service
procedures in this section.

To simplify fork service and to prevent the mixing of
parts, remove, serviceandinstall thefork legsindividually.

Removal (Fork Not To Be Serviced)

1. On FLSTC models, perform the following:
a. Remove the windshield as described in Chapter
Fourteen.
b. Remove the headlight assembly as described in
Chapter Eight.
¢. Removethe screws securing the front trim panel 1o-
cated behind the headlight assembly.
2. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.
3. Removethefront brake caliper asdescribed in Chapter
Thirteen.
4. Remove the front fender and front wheel as described
in Chapter Nine.

RPRRERRRERE R
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. Upper clamp (FXSTD)

. Handlebar (typical)

. Upper clamp (all models except FXSTD)
. Handlebar riser (FXSTB)

. Handlebar riser (FLSTC and FLSTF)
. Handlebar riser (FXST)

. Handlebar riser (FXSTD)

. Cup washer

. Rubber bushing

. Collar

. Washer

. Lockwasher

. Ground cable

. Lockwasher (right side only)

. Bolt

©O~NOUAWNPR

HANDLEBAR AND RISERS

I
Screw

Screw
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5. If removing both fork tube assemblies, mark them with
anR (right side) and L (left side) so the assemblieswill be
reinstalled on the correct side.

NOTE
The fork cap bolt is not under spring pres-
sure.

6. Loosen the fork cap bolt (Figure 6), then remove the
bolt, spacer and oil seal (Figure 7) from thetop of thefork
tube.

7. Working at the side of the steering stem, loosen the
lower bracket pinch bolt (Figure 8).

8. Carefully dlide the fork tube out of the upper fork
bracket.

9A. On FLSTC and FLSTF models, carefully side the
fork assembly out of the lower fork bracket and the
chrome fork cover.

9B. On models other than FLSTC and FLSTF, slide the
fork assembly out of the lower fork bracket.

10. Continue to slide the fork tube out of the lower fork
bracket. It may be necessary to rotatethefork tube dlightly
while pulling it down and out. Remove the fork assembly
and take it to the workbench for service. If the fork is not
going to be serviced, wrap it in abath towel or blanket to
protect the surface from damage.
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11. Repeat Steps 6-10 for the other fork assembly.

Installation (Fork Was Not Serviced)

1. Position thefork assembly so that one of theflats on the
fork tube plug faces toward the inside of the motorcycle.
2A. On FLSTC and FLSTF models, carefully slide the
fork assembly up through the lower fork bracket and the
chrome fork cover.
2B. On models other than FLSTC and FLSTF, install a
fork tube through the lower fork bracket.
3. Continue to push the fork tube up through the top fork
bracket until it bottoms against the upper fork bracket.
4. Tighten the lower pinch bolt (Figure 8) finger tight at
thistime.
5. Install anew ail seal, spacer and fork cap bolt (Figure
7). Loosen the lower fork bracket bolt and tighten the fork
cap bolt (Figure 6) to 40-60 ft.-Ib. (52-81 Nem).
6. Tighten the lower bracket pinch bolt to 40 ft.-Ib. (54
Nem).
7. Install the front fender and front wheel as described in
Chapter Nine.
8. Install the front brake caliper as described in Chapter
Thirteen.
9. OnFLSTCand FLSTF models, perform thefollowing:
a. Install the front trim panel located behind the head-
light assembly and tighten the screws securely.
b. Install the headlight assembly as described in Chap-
ter Eight.
c¢. Install the windshield as described in Chapter Four-
teen.
10. Apply thefront brake and pump the front fork several
times to seat the fork tubes and front wheel.

Removal (Fork To Be Serviced)

1. OnFLSTCand FLSTFmodels, performthefollowing:
a. Remove the windshield as described in Chapter
Fourteen.
b. Remove the headlight assembly as described in
Chapter Eight.
¢. Remove the screws securing the front trim panel 1o-
cated behind the headlight assembly.
2. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.
3. Removethefront brake caliper asdescribed in Chapter
Thirteen.
4. Remove the front fender and front wheel as described
in Chapter Nine.

CHAPTER TEN

10

5. If removing both fork tube assemblies, mark them with
anR (right side) and L (left side) so the assemblieswill be
reinstalled on the correct side.

NOTE
The fork cap bolt is not under spring pres-
sure.

6. Loosen the fork cap bolt (Figure 6), then remove the
bolt, spacer and oil seal (Figure 7) from thetop of thefork
tube.
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7. Working at the side of the steering stem, loosen the
lower bracket pinch bolt (Figure 8).

8. Carefully dlide the fork tube out of the upper fork
bracket.

9. Slide the fork assembly part way down and retighten
the lower bracket pinch bolt (Figure 8) securely.

10. Place a drain pan under the fork dslider to catch the
fork ail.

11. Use an 8 mm Allen wrench and impact driver and
loosen the damper rod bolt at the base of the dlider.

12. Remove the Allen bolt and washer and drain the fork
oil. Pump the slider several timesto expel most of thefork
oil. Reinstall the Allen bolt to keepresidual oil inthefork.
13. Onmodelsso equipped, slidethedust seal (A, Figure
9) up on the fork tube.

14. Remove the stopper ring from the fork dlider.

15. Slide the fork slider down on the fork tube until it
stops.

NOTE
It may be necessary to slightly heat the area
on the slider around the oil seal prior to re-
moval. Use a rag soaked in hot water, do
not apply a flame directly to the fork slider.

16. Thereisainterference fit between the bushing in the
fork slider and the bushing on the fork tube. Remove the
fork tube from the dlider, pull hard on the fork tube using
quick up and down strokes (B, Figure 9). Thiswill with-
draw the bushing and the oil seal from the slider.

17. Removethedlider from thefork tube. Removetheoil
lock piece from the damper rod if it is still in place.

WARNING
The fork tube plug is under spring pressure,
protect yourself when removing the fork
tube plug.

18. Place a shop cloth (A, Figure 10) between the upper
fork bracket and the fork tube plug.

19. Slowly loosen the fork tube plug (B, Figure 10), then
remove it and the O-ring sedl.

20. Loosen the lower bracket pinch bolt.

21A. On FLSTC and FLSTF models, carefully slide the
fork assembly out of the lower fork bracket and the
chrome fork cover.

21B. On models other than FLSTC and FLSTF, slide the
fork assembly out of the lower fork bracket (Figure 11).
22. It may be necessary to rotate the fork tube dlightly
while pulling it down and out. Remove the fork assembly
and take it to the workbench for service.

23. Repeat Steps 6-22 for the other fork assembly.

Installation (Fork Was Serviced)

NOTE
Do not install the fork tube plug until the fork
assembly is installed in the lower fork
bracket. The fork spring must be compressed
in order to install the fork tube plug and it is
easier to accomplish this with the fork as-
sembly partially installed in the frame.

1. Assemblethefork(s), only up to andincluding thefork
spring, as described in this chapter.
2A. On FLSTC and FLSTF models, carefully dlide the
fork assembly up through the lower fork bracket and the
chrome fork cover.
2B. On modelsother than FLSTC and FLSTF, install afork
tube through the lower fork.
3. Continue to push the fork tube up through the lower
fork bracket until it is just above the top surface of the
lower fork bracket (Figure 11).
4. Tighten the lower bracket pinch bolt securely.
5. Install the fork tube plug as follows:

a. Ingtall the fork tube plug on top of the fork spring

(A, Figure 12).
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. Fork cap

. Dust shield

. Stopper ring

Oil seal

Washer

. Slider bushing

. Oil lock piece

. Fork slider

. Drain screw

. Allen bolt and washer
. Lower clamp (right side only)
. Washer

. Screw

. Piston ring

. Damper rod

. Rebound spring
. Fork tube

. Slider bushing

. Fork cap bolt

. Spacer

. Oil seal

. Fork tube plug

. O-ring

. Spring
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b. Instal an open-end wrench on the flats of the fork
tube plug (B, Figure 12).

¢. Insert a socket that fits onto the top surface of the
fork tube plug (C, Figure 12) and an extension
down through the top fork bracket onto the top sur-
face of the fork tube plug.

d. Pressdown onthe socket and extension to compress
the fork spring. Slowly thread the fork tube plug
into the fork tube being careful to not cross-thread
it. Tighten the fork tube plug securely. Thereis no
torque specification for this plug.

6. Loosen the lower bracket pinch bolt.

7. Position the fork assembly so one of the flats on the
fork tube plug faces toward the inside of the motorcycle.

8. Push the fork assembly up until it bottoms against the
upper fork bracket.

9. Tighten the lower bracket pinch bolt (Figure 8) finger
tight at thistime.

10. Install anew oil seal, spacer and fork cap bolt (Figure
7). Loosen thelower fork bracket bolt and tighten thefork
cap bolt (Figure 6) to 40-60 ft.-1b. (52-81 Nem).
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14 FRONT FORK (FXST AND FXSTB)

. Dust shield

. Stopper ring

. Oil seal

. Washer

. Slider bushing

. Oil lock piece

. Fork slider

. Threaded stud

. Drain screw and washer
. Lower clamp (right side only)
. Allen bolt and washer
. Washer

. Lockwasher

. Nut

. Piston ring

. Damper rod

. Rebound spring

. Fork tube

. Slider bushing

. Fork cap bolt

. Spacer

. Oil seal

. Fork tube plug

. O-ring

. Spring
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11. Tighten the lower bracket pinch bolt to 40 ft.-1b. (54
Nem).
12. Install thefront fender and front wheel asdescribedin
Chapter Nine.
13. Install the front brake caliper as described in Chapter
Thirteen.
14. On FLSTC and FLSTF modes, perform the follow-
ing:
a. Install the front trim panel located behind the head-
light assembly and tighten the screws securely.
b. Install the headlight assembly as described in Chap-
ter Eight.

c. Install thewindshield as described in Chapter Four-
teen.
15. Apply thefront brake and pump the front fork several
times to seat the fork tubes and front wheel.

Disassembly (Without Special Tool)

Refer to Figures 13-15.
1. Remove the fork tube plug as described under. Re-
moval (Fork To Be Serviced) in this chapter.
2. Remove the fork spring, and drain any residua fork
oil. Dispose of the fork oil properly.
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FRONT FORK (FLSTC AND FLSTF)

. Fork cap bolt
. Spacer

Screw

. Washer

Oil seal

. Chrome fork cover
. Fork tube plug

. O-ring

. Spring

. Piston ring

. Damper rod

. Rebound spring
. Fork tube

. Stopper ring

. Oil seal

. Washer

. Slider bushing

. Oil lock piece

. Oil lock piece

. Fork slider

. Washer

. Drain screw

. Threaded stud

. Washer

. Allen bolt

. Lower clamp (right side only)
. Washer

. Lockwasher

. Nut

3. Turn the fork tube upside down, and remove the
damper rod and rebound spring.

4. Slide the dust sedl, oil seal, washer and fork dlider
bushing off the fork tube.

5. Inspect the fork assembly as described under Inspec-
tion (All Models) in this chapter.

Assembly (Without Special Tool)

1. Install anew O-ring (Figure 16) onto thefork top plug.

16
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17

18

19

20

21

22

2. Coat all parts with Harley-Davidson Type E Fork Qil,
or an equivalent, before assembly.

3. Install therebound spring (Figure 17) onto the damper
rod and dlide the damper rod into the fork tube until it ex-
tends out the end of the fork tube.

4. Install theoil lock piece (Figure 18) onto the end of the
damper rod.

5. Ingtall thefork tubeintothefork dider (Figure 19). Insert
a Phillips screwdriver through the opening in the bottom of
the fork tube and guide the damper rod end into the recepta
clein the base of the dider. Remove the screwdriver.

6. Install a new washer onto the damper rod Allen bolt
(Figure 20).

7. Apply a non-permanent threadlocking compound to
the damper rod Allen bolt threads prior to installation. In-
sert the Allen bolt and washer through the lower end of the
slider and thread it into the damper rod. Tighten the Allen
bolt securely.

8. Slide the fork dlider bushing (A, Figure 21) and
washer (B) onto the fork tube.

NOTE
To protect the oil seal lips, place a thin plas-
tic bag (A, Figure 22) on top of the fork
tube. Before installing the seal in the follow-
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ing steps, lightly coat the bag and the seal
lips with fork oil.

9. Position the new oil seal with the letters facing up (B,
Figure 22) and dideit downthefork tube (C, Figure 21).

NOTE

A fork seal driver is required to install the
fork tube bushing and seal into the fork tube.
A number of different aftermarket fork seal
drivers (JIMS part No. 2046) are available.
Another method is to use a piece of pipe or a
metal collar with the correct dimensions to
slide over the fork tube and seat against the
seal. Select or fabricate a driver tool that
has sufficient weight to drive the bushing
and oil seal into the fork tube.

10. Slidethefork seal driver down the fork tube and seat
it against the oil seal (Figure 23).

11. Operatethedriver and drive thefork dider bushing and
new sed into the fork tube. Continue to operate the driver
until the stopper ring groove in the tube is visible above the
fork seal (Figure 24). Remove the fork seal driver tool.

12. Install the stopper ring (Figure 25) into the slider
groove. Make sure the retaining ring seats in the groove.

13. On all models except FLSTC and FLSTF, install the
dust seal (Figure 26) and seat it into the dlider.

14. Fill the fork assemblies with the correct viscosity and
quantity of fork asdescribed under Front Fork Oil Change
in this section.

15. Position the fork spring with the tighter wound coils
going in first and install the fork spring into the fork tube
(Figure 27).

16. Keep the fork assembly vertical and install it as de-
scribed in this chapter.

17. After installation, make sure the Allen bolt is tight
and that there is no fork oil leakage.

Disassembly (With Special Tool)

Refer to Figures 13-15.

NOTE

If the fork tube cap was not loosened and re-
moved during removal, a special fork holding
tool is required to disassemble and assemble
the fork assembly. The fork spring cannot be
compressed enough by hand to loosen and re-
move the fork tube plug. This special tool is
available from motorcycle dealerships or mo-
torcycle parts supply houses.

23
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27

28

29

30

31

1. To protect the fork tube, place a steel washer (A, Fig-
ure 28) over the fork damper rod and up against the base
of the fork tube.

2. Tightenthelower bolt (B, Figure 28) soitisseated be-
low the steel washer. Do not over tighten the bolt as the
damper rod will be damaged. Make sure the tool is in-
dexed properly against the steel washer.

3. Install the special tool’s upper bolt into the hole in the
fork tube plug (A, Figure 29) following the manufac-
turer’s instructions. Make sure the tool is indexed prop-
erly in the hole in the fork tube plug.

WARNING
Be careful when removing the fork top plug
as the spring is under pressure. Protect eyes
and face accordingly.

4. Hold onto the fork tube and loosen the fork tube plug
(B, Figure 29). Slowly loosen the specia tool while un-
screwing the fork tube plug.

5. Whenthefork tube plugiscompletely unscrewed from
thefork tube, loosen and remove the special tool from the
fork assembly.

6. Remove the fork tube plug and fork spring, and drain
any residual fork oil. Dispose of the fork oil properly.

7. Turn the fork tube upside down, and remove the
damper rod and rebound spring.

8. Slide the dust sedl, oil seal, washer and fork dlider
bushing off the fork tube.

9. Inspect the fork assembly as described under Inspec-
tion (All Models) in this section

Assembly (With Special Tool)

1. Install anew O-ring onto thefork top plug (Figure 30).
2. Coat all parts with Harley-Davidson Type E Fork Qil,
or an equivalent, before assembly.

3. Install the rebound spring (A, Figure 31) onto the
damper rod and slide the damper rod (B) into thefork tube
until it extends out the end of the fork tube.
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32

4. Ingtal theoil lock piece (A, Figure 32) onto the end of
the damper rod (B).

5. Position the fork spring with the tighter wound coils
going in first (Figure 33) and install the fork spring into
the fork tube.

6. To protect the fork tube, place a steel washer (A, Fig-
ure 28) over the fork damper rod and up against the base
of the fork tube.

7. Tightenthelower bolt (B, Figure 28) soit is seated be-
low the steel washer. Do not over tighten the bolt as the
damper rod will be damaged. Make sure the tool is in-
dexed properly against the steel washer.

8. Position the fork tube plug onto the top of the fork
spring.

9. Install the special tool’s upper bolt into the hole in the
fork tube plug (A, Figure 34) following the manufac-
turer’s instructions. Make sure the tool is indexed prop-
erly in the hole in the fork tube plug.

CAUTION
While tightening the special tool, do not
jamb the fork tube plug into the threaded
portion of the fork tube. This will damage
the threads on both parts.

10. Hold onto the fork tube plug and slowly tighten the
special tool while guiding the fork tube plug into the top
of thefork tube (B, Figure 34).

11. Place awrench on the fork tube plug (B, Figure 29)
and screw thefork tube plug into the fork tube whiletight-
ening the special tool. Once the fork tube plug has started
to thread into the fork tube, loosen the special tool and re-
move it from the fork assembly.

12. Placethediderinavisewith soft jawsand tighten the
fork top plug (Figure 35) securely.

13. Pushthefork dider and damper rod (Figure 36) into
the fork dlider. Insert a Phillips screwdriver through the
opening in the bottom of the fork tube and guide the

33
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37

38

39

40

41

damper rod end into the receptaclein the base of the slider.
Remove the screwdriver.

14. Install anew washer onto the damper rod Allen bolt.
15. Apply a non-permanent threadlocking compound to
the damper rod Allen bolt threads prior to installation. In-
sert the Allen bolt (Figure 37) and washer through the
lower end of the slider and thread it into the damper rod.
Tighten the bolt securely.

NOTE
To protect the oil seal lips, place a thin plas-
tic bag on top of the fork tube. Before in-
stalling the seal in the following steps,
lightly coat the bag and the seal lips with
fork oil.

16. Slide the fork slider bushing (A, Figure 38), washer
(B) and oil seal (C) (with the letters facing up) down into
the fork tube receptacle (Figure 39).

NOTE

A fork seal driver is required to install the
fork tube bushing and seal into the fork tube.
A number of different aftermarket fork seal
drivers (JIMS part No. 2046) are available.
Another method is to use a piece of pipe or a
metal collar with the correct dimensions to
slide over the fork tube and seat against the
seal. Select or fabricate a driver tool that
has sufficient weight to drive the bushing
and oil seal into the fork tube.

17. Slidethefork seal driver down the fork tube and seat
it against the oil seal (Figure 40).

18. Operate the driver and drive the fork slider bushing
and new seal into the fork tube. Continue to operate the
driver until the stopper ring groove in the tube is visible
above the fork seal. Remove the fork seal driver tool.

19. Install the stopper ring (Figure 41) into the slider
groove. Make sure the retaining ring seats in the groove
(Figure 42).
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20. Fill thefork assemblieswith the correct viscosity and
quantity of fork as described under Front Fork Oil
Change inthissection

21. Install the fork tube as described in this chapter.

Inspection (All Models)

Replace worn or damaged parts.
1. Thoroughly clean all parts in solvent and dry them.
Check the fork tube for signs of wear or scratches.
2. Check the fork tube for bending, nicks, rust or other
damage. Place the fork tube on a set of V-blocks and
check runout with adia indicator. If the special tools are
not available, roll thefork tubeon alarge plateglass or an-
other flat surface. Harley-Davidson does not provide ser-
vice specifications for runout.
3. Check the internal threads in the top of the fork tube
(Figure 43) for stripping, cross-threading or sealer resi-
due. Use atap to true the threads and to remove sealer de-
posits.
4. Check the fork tube plug O-ring (A, Figure 44) for
hardness or deterioration. Replace if necessary.
5. Check the external threads on the fork tube plug (B,
Figure 44) for stripping, cross-threading or sealer resi-
due. Use adieto true the threads and to remove sealer de-
posits.
6. Makesurethe il passage holein thefork tube (Figure
45) isopen. If itisclogged, flush it with solvent and dry it
with compressed air.
7. Check thefork cap bolt O-ring (A, Figure 46) for hard-
ness or deterioration. Replace if necessary.
8. Check the externa threads on the fork cap (B, Figure
46) for stripping, cross-threading or sealer residue. Use a
dieto true the threads and to remove sealer deposits.
9. Check thedlider (Figure 47) for dentsor other exterior
damage. Check the retaining ring groove (Figure 48) in
the top of the slider for cracks or other damage.
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47

48

49

50

51

52

10. Check thefront caliper mounting bossesfor cracksor
damage.

11. Check the threaded studs (A, Figure 49) on the base
of the dlider for thread damage. Repair if necessary.

12. Check the drain screw (B, Figure 49) and washer for
damage.

13. Check the dlider (A, Figure 50) and fork tube bush-
ings (B) for excessive wear, cracks or damage.

14. Remove the fork tube bushing as follows:

a. Expand the bushing dlit (Figure 51) with a screw-
driver and dlide the bushing off the fork tube.

b. Coat the new bushing with new fork oil.

c. Install the new bushing by expanding the dlit with a
screwdriver.

d. Seat the new bushing into the fork tube groove.

15. Check the damper rod piston ring (A, Figure 52) for
excessive wear, cracks or other damage. If necessary, re-
place both rings as a set.

16. Check the damper rod (B, Figure 52) for straightness
with aset of V-blocksand adial indicator (Figure 53), or
by rolling it on a piece of plate glass. Specifications for
runout are not available. If the damper rod is not straight,
replaceit.
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17. Make sure the oil passage hole in the damper rod (C,
Figure 52) is open. If it is clogged, flush it with solvent
and dry it with compressed air.

18. Check the internal threads in the bottom of the
damper rod for stripping, cross-threading or sealer resi-
due. Use atap to true the threads and to remove sealer de-
posits.

19. Check the damper rod rebound spring and the fork
spring for wear or damage. Servicelimit specificationsfor
spring free length are not available. If necessary, replace
both fork springs as a set.

20. Replace the il seal whenever it isremoved. Always
replace both oil seals as a set.

Front Fork Oil Change

NOTE
Always adjust fork oil by measuring the fork
oil level. Do not rely on the fork oil capacity.
Inaccurate setting will result.

1. Securethefork vertically in avise with soft jaws.

2. Push the fork tube down into the dlider until the tube
bottoms.

3. Refer to Table 2 and add the recommended amount of
fork ail into the fork assembly.

4. Slowly raise and lower the fork tube several times to
distribute the ail.

5. Afterthefork ail, settlesfully compressthefork tube.
6. Usean accurateruler or the Motion Pro oil gauge (part
No. 08-0121) (Figure 54), or an equivalent, to achievethe
correct oil level listed in Table 2.

7. Allow the oil to settle completely and recheck the il
level measurement. Adjust the oil level if necessary.

8. Remove the special tool.

9. Fully extend the fork tube and install the fork as de-
scribed in this chapter.

STEERING HEAD AND STEM
Removal (FLSTC and FLSTF Models)

Refer to Figure 55.
1. On FLSTC models, remove the windshield as de-
scribed in Chapter Fourteen.
2. Remove the fuel tank as described in Chapter Seven.
3. Remove the front fender and front wheel as described
in Chapter Nine.
4. Remove both front fork legs as described in this chap-
ter.
5. Remove the handlebar as described in this chapter.
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6. Remove the headlight and headlight bracket as de-
scribed in Chapter Eight.

7. Remove the screws and nuts securing the front and
back trim panelsto the upper and lower brackets. Remove
al three panels.

8. Remove the screws and lockwashers securing the fork
tube covers and remove both covers.

9. Remove the bolt securing the front brake hose to the
bottom of the lower fork bracket. Do not disconnect any
brake hose connections.

10. Remove the steering stem cap.

11. Loosen the pinch bolt on the upper bracket.

CAUTION
Hold or secure the steering stem to keep it
from falling after removal of the fork stem
bolt and washer in Step 12.

12. Loosen and remove the fork stem bolt and washer.

13. Remove the upper fork bracket, then dide the steer-
ing stem/lower bracket out of the steering head.
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STEERING STEM (FLSTC AND FLSTF)

PN A ONE

. Clip nut
. Back panel (left side)

Clamp
Screw
Locknut
Bolt

. Steering stem cap
. Steering stem bolt
. Washer

. Upper bracket

. Upper dust seal

. Upper bearing

. Upper and lower bearing

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Lower bearing
Bracket

Lockwasher

Back panel (right side)
Trim strip

Steering stem/lower bracket
Fork cap bolt

Front trim panel
Spacer

Oil seal

Lockwasher

Fork tube cover

Snap ring
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14. Remove the upper dust shield and bearing from the
steering head.

15. Inspect the steering stem and bearing assembly as de-
scribed under Inspection (A1l Models) in this section.

Installation
(FLSTC and FLSTF Models)

1. If the steering head bearing races were replaced, make
sure they are seated in the steering head.

2. Wipe the bearing races with a clean, lint-free cloth.
Then lubricate each race with bearing grease.

3. Pack theupper and lower bearingswith bearing grease.
4. If removed, install the lower dust shield and the lower
bearing on the steering stem/lower bracket as described in
this chapter.

5. Insert the steering stem/lower bracket into the frame
steering head and hold it firmly in place.

6. Install the upper bearing over the steering stem and
seat it into to the upper race. Install the upper dust shield.
7. Install the upper bracket, new washer and the steering
stem bolt. Tighten the steering stem bolt finger-tight at
thistime.

8. Install the fork tube covers, lockwashers and screws.
Tighten the screws securely.

9. Install the front fork legs as described in this chapter.

CAUTION
Do not overtighten the steering stem bolt in
Step 9 or damage will occur to the bearings
and races. Final adjustment of the fork stem
will take place after the front wheel is in-

stalled.

10. Tighten the steering stem bolt until the steering
stem/lower bracket can beturned from sideto sidewith no
axial or lateral play. When the play feels correct, tighten
the steering stem bolt to 97-124 in.-1b. (11-14 Nem).

11. Install the steering stem cap.

12. Install thefront brake hose to the bottom of the lower
fork bracket and tighten the bolt securely.

13. Install thethreefront and back trim panelsto the fork
brackets. Tighten the screws and nuts securely.

14. Install the headlight bracket and headlight as de-
scribed in Chapter Eight.

15. Install the handlebar as described in this chapter.

16. Install thefront fender and front wheel asdescribed in
Chapter Nine.

17. Install the fuel tank as described in Chapter Seven.
18. On FLSTC models, install the windshield as de-
scribed in Chapter Fourteen.

19. Adjust the steering play as described under Steering
Play Adjustment in this chapter.

STEERING STEM (FXSTD)

ONOUAWN PR

. Steering stem cap
. Steering stem nut
. Lockwasher

Upper bracket
Adjusting nut
Upper dust seal

. Upper bearing
. Upper bearing race

13.

15.

. Lower bearing race
. Lower bearing

. Lower dust shield

. Steering stem/
lower bracket

Bolt

. Lockwasher

Snap ring
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STEERING STEM
(FXST AND FXSTB)

. Steering stem cap
. Steering stem nut
. Lockwasher

. Upper bracket

Bolt

. Adjusting nut

Upper dust seal

. Upper bearing
. Upper bearing race
. Lower bearing race

11.
12.
13.

14.
15.
16.
17.
18.

Lower bearing
Lower dust shield
Steering stem/
lower bracket
Lockwasher

Bolt

Cover

Pad

Snap ring
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Removal
(FXSTD, FXST and FXSTB Models)

Refer to Figure 56 and Figure 57.
1. Remove the fuel tank as described in Chapter Seven.
2. Remove the front fender and front wheel as described
in Chapter Nine.
3. Removebothfront fork legsasdescribed inthischapter.
4. Unscrew and removethe steering stem cap (Figure 58).
5. Removethe bolt securing the front brake hose (A, Fig-
ure 59) assembly to the bottom of the lower fork bracket.
Do not disconnect any brake hose connections.
6. Remove the handlebar (A, Figure 60) as described in
this chapter.
7. Remove the headlight and headlight bracket (B, Fig-
ure 60) as described in Chapter Eight.
8. Pry the tab on the lockwasher away from the steering
stem nut.
9. Remove the steering stem nut (C, Figure 60) and
lockwasher. Discard the lockwasher.
10. Remove the upper fork bracket (D, Figure 60).

CAUTION
Hold or secure the steering stem to keep it
from falling after removal of the bearing ad-
Jjusting nut in Step 11.

10
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11. Loosen and remove the bearing adjusting nut, then
slidethe steering stem/lower bracket (B, Figure 59) out of
the steering head.

12. Remove the upper dust shield and bearing from the
steering head.

13. Inspect the steering stem and bearing assembly as de-
scribed under Inspection (A1l Models) in this section.

Installation
(FXSTD, FXST and FXSTB Models)

1. If the steering head bearing races were replaced, make
sure they are seated in the steering head.

2. Wipe the bearing races with a clean, lint-free cloth.
Then lubricate each race with bearing grease.

3. Pack theupper and lower bearingswith bearing grease.
4. If removed, install the lower dust shield and the lower
bearing on the steering stem/lower bracket asdescribed in
this chapter.

5. Insert the steering stem/lower bracket (B, Figure 59)
into the frame steering head and hold it firmly in place.
6. Install the upper bearing over the steering stem and
seat it into to the upper race. Install the upper dust shield.
7. Install the bearing adjusting nut and tighten until the
steering stem/lower bracket can be turned from side to
sidewith no axia or lateral play. When the play feels cor-
rect, tighten the bearing adjusting nut securely.

8. Install the upper bracket (D, Figure 60).

9. Install the new lockwasher and engage its pin with the
hole in the upper bracket. This is necessary to keep the
lockwasher from rotating.

10. Install the steering stem nut (C, Figure 60). Tighten
the steering stem nut finger-tight at this time.

11. Install thefront fork legsas described in thischapter.

CAUTION
Do not overtighten the steering stem nut in
Step 12 or damage will occur to the bear-
ings and races. Final adjustment of the fork
stem will take place after the front wheel is
installed.

12. Tighten the steering stem nut until the steering
stem/lower bracket can beturned from sideto sidewith no
axial or lateral play. When the play feels correct, tighten
the steering stem nut to 50-65 ft.-Ib. (68-88 Nem).

13. Bend thetab on the lockwasher up against theflatson
the steering stem nut.

14. Install the steering stem cap (Figure 58) and tighten
securely.

15. Install the front brake hose assembly (A, Figure 59)
onto the bottom of the lower fork bracket and tighten the
bolt securely.

CHAPTER TEN
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16. Install the headlight bracket and headlight (B, Figure
60) as described in Chapter Eight.

17. Install the handlebar (A, Figure 60) as described in
this chapter.

18. Install thefront fender and front wheel asdescribed in
Chapter Nine.

19. Install the fuel tank as described in Chapter Seven.

20. Adjust the steering play as described under Steering
Play Adjustment in this chapter.
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63

64

Inspection (All Models)

The bearing outer races are pressed into the steering
head. Do not remove them unless they are going to be re-
placed.

1. Wipe the bearing races with a solvent-soaked rag and
dry them with compressed air or a lint-free cloth. Check
the races in the steering head (Figure 61) for pitting,
scratches, galling or excessive wear. If any of these condi-
tionsexist, replace theraces asdescribed in this chapter. If
the races are in good condition, wipe each race with
grease.

2. Clean the bearings in solvent to remove al of the old
grease. Blow the bearing dry with compressed air, making
sure not to allow the air jet to spin the bearing. Do not re-

move the lower bearing from the fork stem unlessit isto
be replaced. Clean the bearing while it isinstalled in the
steering stem.

3. After the bearings are dry, hold the inner race with one
hand and turn the outer race with the other hand. Turn the
bearing slowly. The bearing should turn smoothly with no
roughness. Visually check the bearing (Figure 62) for pit-
ting, scratchesor visibledamage. If the bearingsareworn,
check the dust coversfor wear or damage, or for improper
bearing lubrication. Replace the bearing if necessary. If a
bearing isgoing to bereused, pack it with grease and wrap
it with wax paper or another lint-free material until itisre-
installed. Do not store the bearings for any length of time
without lubricating them to prevent rust.

4, Check the steering stem/lower bracket for cracks or
damage. Check the threads at the top of the stem for dam-
age. Check the steering stem bolt or nut for damage and
thread it into the steering stem. Make sure the bolt or nut
threads easily with no roughness.

5. Replace al worn or damaged parts. Replace bearing
races as described in this chapter.

6. Replace the lower steering stem bearing (Figure 63)
and the dust shield as described in this chapter.

7. Check for broken welds on the frame around the steer-
ing head. If any are found, have them repaired by a com-
petent frame shop or welding service familiar with
motorcycle frame repair.

STEERING HEAD BEARING RACE
REPLACEMENT

The upper and lower bearing outer races are pressed
into the frame. Do not remove the bearing races unlessre-
placement is necessary. If they are removed, replace both
the outer race and bearing at the same time. Never rein-
stall an outer race that has been removed asit isno longer
true and will damage the bearing.

1. Removethesteering stem asdescribed in thischapter.
2. Toremovearace, insert an aluminum or brass rod into
the steering head and carefully tap the race out from the
inside (Figure 64). Tap all around the race so neither the
race nor the steering head is bent.
3. Clean the steering head with solvent and dry it thor-
oughly.
4A. Install the bearing races with the steering head bear-
ing raceinstaller tool (JMS part No. 1725) following the
manufacturer’sinstructions.
4B. If the special tools are not available, install the bear-
ing races as follows:

a. Clean the race thoroughly beforeinstalling it.

b. Align the upper race with the frame steering head

and tap it lowly and squarely in place. Do not con-
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tact the bearing race surfaces. See Figure 65. Drive
theraceinto the steering head until it bottomson the
bore shoulder.
C. Repeat substepsa-ctoinstall thelower raceinto the
steering head.
5. Apply bearing grease to the face of each race.

Fork Stem Lower Bearing Replacement

Do not remove the steering stem lower bearing and
lower dust seal unless they are going to be replaced. The
lower bearing can be difficult to remove. If the lower
bearing cannot be removed as described in this procedure,
take the steering stem to a Harley-Davidson dealership.

Never reinstall alower bearing that has been removed,;
itisnolonger trueand will damage the bearing assembly.
1. Install the steering stem bolt or nut onto the top of the
steering stem to protect the threads.

2. Loosen the lower bearing from the shoulder at the base
of the steering stem with a chisel as shown in Figure 66.
Slidethelower bearing and lower dust seal off the steering
stem.

3. Clean the steering stem with solvent and dry it thor-
oughly.

4. Position the new lower dust seal with the flange side
facing up.

5. Slideanew lower dust seal and the lower bearing onto
the steering stem until the bearing stops on the raised
shoulder.

6. Alignthelower bearing with the machined shoulder on
the steering stem. Pressor drivethelower bearing onto the
steering stem until it bottoms (Figure 67).

STEERING PLAY ADJUSTMENT

If aftermarket accessories have been installed on the
steering assembly, they must be removed before attempt-
ing to adjust the steering play.

1. Useafloorjack centrally located under the frame. Sup-
port the motorcycle with both the front and rear wheels
the same distance off the ground. If necessary, place a
wooden block(s) under the rear wheel until the motorcy-
cleislevel onlevel ground.

2. On FLSTC models, remove the windshield as de-
scribed in Chapter Fourteen.

3. If any control cable is routed so that it pulls the front
end one way or the other, disconnect it.

4. Loosen the lower fork bracket pinch bolts.

5. Place a piece of masking tape transversely across the
leading edge of the front fender.

= /.

Wood “ P
block ]'.{/"

Race

Head
tube

Stem nut ;!

Steering stem

Chisel

Dust seal and bottom race

6. Swing the handlebar so that the front wheel faces
straight ahead.

7. Place a pointer on a stand so that its tip points to the
center of the fender when the whedl is facing straight
ahead.
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8. Lightly push the fender towards the right side until the
front end starts to turn by itself. Mark this point on the
piece of tape.
9. Repeat Step 8 for the left side.
10. Measure the distance between the two marks on the
tape. For proper bearing adjustment, the distance should
be 1-2in. (25.4-50.8 mm). If the distanceisincorrect, per-
form Step 11.
11. Adjust the steering head bearing as follows:
a. If the distance isless than 1 in. (25.4 mm), tighten
the adjusting nut, or steering stem bolt slightly.
b. If thedistanceisgreater than 2in. (50.8 mm) loosen
the adjusting nut, or steering stem bolt dlightly.
C. Repeat Steps 8-10 until adjustment is within 1-2
inches (25.4-50.8 mm).
d. Tighten the lower fork bracket pinch bolts to 40
ft.-Ib. (54 Nem).
12. Lower the motorcycle to the ground.
13. On FLSTC models, install the windshield as de-
scribed in Chapter Fourteen.

14. Connect any control cable that was disconnected.

Table 1 FRONT SUSPENSION TORQUE SPECIFICATIONS

67
Bearing driver
Steering stem
Bearing

Item ft.-1b.
Brake hose bracket bolt 8-10
Front fork

Cap bolt 40-60
Drain screw

FXSTD -

All models except FXSTD -
Fork slider cap 11-15
Lower fork bracket pinch bolts 40
Steering stem nut

FXSTD, FXST, FSXTB 50-65
Steering stem bolt

FLSTC, FLSTF -
Front fender bolts 14-18

FLSTF, FLSTC, FXST
FXSTB
FXSTD

in.-lb. Nem
- 11-14
- 52-81
12-18 1.4-2.0
52-78 6-9

- 15-20
- 68-88

97-124 11-14
- 19-24

Table 2 FRONT FORK OIL CAPACITY AND OIL LEVEL DIMENSION

Capacity (each fork leg)

129 U.S. oz.
12.0 U.S. oz.
11.6 U.S. oz.

0Oil level dimension

4.72in. (119.9 mm)
7.28in.(184.9 mm)
7.48in.(189.9 mm)

10



CHAPTER ELEVEN

FRONT SUSPENSION AND STEERING
(SPRINGER FORK)

This chapter covers the handlebar, steering head and
front fork assemblies for the FXSTS and FLSTS. All
other models are covered in Chapter Ten.

Table 1 at the end of the chapter lists torque specifica-
tions.

WARNING

All fasteners used on the Springer front sus-
pension must be replaced with parts of the
same type. Do not use a replacement part of
lesser quality or substitute design. It may af-
fect the performance of the front suspension
or fail, leading to loss of control of the mo-
torcycle. Use the torque specifications in
Table 1 during installation to ensure proper
retention of these components.

SPRINGER SERVICE PRECAUTIONS

1. Read the applicable service procedure prior to per-
forming any service work. In some instances, it is neces-
sary to have various specia tools available. Acquire all
necessary special tools prior to staring work.

2. The front wheel must be raised off the ground to per-
form some of the procedures. Make surethe motorcycleis
securein asafe manner. See Motorcycle Stands in Chapter
Nine.

3. Make sure al front suspension parts and fasteners are
replaced with the same type and grade. Do not assembly
the Springer front fork with inferior parts or fasteners.

4. Inmost instances, thereisawasher under the bolt head
or nut to prevent galling of the part being installed. This
also ensures the correct torque can be achieved when
tightening the bolt or nut. If servicing the front suspension
that had been previousdly been disassembled, refer to the
illustrations in this chapter to ensure that all parts and
washers are installed in the correct order.

5. The spring fork assembly is under spring pressure. If
there is any uncertainty about being able to service the
Springer fork assembly, refer this type of work to a
Harley-Davidson dealership or competent motorcycle re-
pair facility.

WARNING
All of the components that make up the
Springer front end (fork, tire and front
fender) are designed to work together to of-
fer optimum handling, steering and braking
performance. Changing or modifying any of
these components can alter the handling
and steering characteristics of the Springer
front end and may cause the loss of control.
If any accessories are going to be added,
consult with a Harley-Davidson dealership
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1 HANDLEBAR MOUNTING
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Bolt
Clamp

. Ground spring
. Locknut

Washer
Rubber bushing
Riser

. Threaded stud
. Upper bracket
. Rigid fork

first. Specifically, Harley-Davidson recom-
mends that the following should not be
added to or modified:

a. Do not install atire with a higher aspect ratio. Dur-
ing hard stops, the front tire could bind against the
fender.

b. Do not lower the front fender from its stock posi-
tion. During hard stops, or when hitting big road
bumps or pot holes, the front tire could bind against
the fender.

¢. Do not install atire/lwheel combination other than
that originally installed on the motorcycle. Doing so
could adversely affect the handling characteristics
of the motorcycle.

6. Therocker arm assemblies are subjected to road debris
and water. Whenever the rocker arms are removed, thor-
oughly clean the spherical bearings, pivot studs and al
pivoting parts. It may be necessary to clean the pivot studs
with crocus cloth to remove any corrosion buildup. This
type of cleaning is usually only necessary when the com-
ponents have not been routinely serviced and lubricated.
Thefront suspension will be stiff and will not operate cor-
rectly if these components have not been serviced cor-
rectly.

HANDLEBAR AND RISERS
Removal/Installation

Refer to Figure 1.
1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.

CAUTION
Cover the fuel tank with a heavy cloth or
plastic tarp to protect it from accidental

scratches or dents when removing the han-
dlebar.

NOTE
Before removing the handlebar, make a
drawing of the clutch and throttle cable rout-
ing from the handlebar through the frame.
This information will help when reinstalling
the handlebar and connecting the cables.

2. Ontheright side of the handlebar, perform thefollowing:
a. Unscrew and remove the mirror (A, Figure 2).
b. Remove the screws securing the master cylinder (B,
Figure 2). Do not disconnect the hydraulic brakeline.
¢. Remove the screws securing the right side switch
assembly (C, Figure 2) and separate the housing
halves.

11
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d. Slide the throttle housing assembly (D, Figure 2)
off the handlebar.

3. Ontheleft sideof thehandlebar, performthefollowing:

a. Unscrew and remove the mirror (A, Figure 3).

b. Remove the screws securing the | eft side switch as-
sembly (B, Figure 3) and separate the housing
halves.

c. Remove the clutch lever clamp (C, Figure 3)
mounting screws and washers, and separate the
clamp halves.

4. Disconnect or remove any wiring harness clamps at
the handlebar.

5. Remove the two front handlebar clamp bolts, then the
rear clamp bolts. Remove both clamps and the handl ebar.
6. Remove the ground spring (A, Figure 4) from one of
therisers.

7. Toremove the riser, perform the following:

a. Loosen and remove the locknut and washer secur-
ing theriser (B, Figure 4) to the threaded stud.

b. Removetheriser from the threaded stud and if nec-
essary, remove the rubber bushings from the each
end of theriser.

8. If necessary, unscrew and remove the threaded stud
from the top of therigid fork.
9. Inspect the handlebar as follows:

a. Check theknurled ringson the handlebar for galling
and bits of aluminum. Clean the knurled section
with awire brush.

b. Check the handlebar for cracks, bendsor other dam-
age. Replace the handlebar if necessary. Do not at-
tempt to repair it.

¢. Thoroughly clean the upper clamps and risers of all
residue.

10. Install the handlebar by reversing these steps. Note
the following:

a. If removed, tighten the riser threaded stud to 60-65
ft.-Ib. (81-88 Nem).

b. If removed, install new rubber bushingsinto theris-
ers. Make surethelip on the bottom bushingisfitted
into the recess in the bottom surface of theriser.

c. Position the risers (B, Figure 4) onto the threaded
studs so the recess will be aligned correctly to ac-
cept the handlebar.

d. Install new riser locknuts and tighten to 25-35 ft.-1b.
(34-47 Nem).

e. Install theground spring (A, Figure 4) into theriser
having a ground strap attached to it.

f. After installing the handlebar, reposition the han-
diebar while sitting on the motorcycle.

g. Tighten the handlebar clamp boltsto 144-180in.-1b.
(16-20 Nem).

h. Adjust the mirrors.

CHAPTER ELEVEN

SHOCK ABSORBER

Removal/Installation

1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.

NOTE
Cover the front fender with a heavy cloth or
towels to protect it from accidental scratches
or dents when removing the shock absorber.
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2. On FLSTS models, remove the horn as described in
Chapter Eight.

3. Remove the acorn nuts and washers (A, Figure 5) se-
curing the shock absorber to the upper and lower mounts.

4. Carefully lower the shock absorber (B, Figure 5) from
the upper mount and removeit. On FLSTS models, do not
scratch the passing lamp mounting bar assembly.

5. Theshock absorber cannot be serviced. Check the unit
for oil leakage or loss of damping effect. Replace the
shock absorber if necessary.

6. Clean all threadlocking residue from the mounting
bolts and acorn nuts.

7. On FXSTS models, position the shock absorber with
the H-D decal faced toward the front.

CAUTION
To protect the chrome finish, place a washer
under each bolt head and between the
mounting brackets and the acorn nuts when
installing the shock mounting bolts and nuts
in Steps 7 and 8.

8. Install the shock absorber into the upper mount and
then the lower mount, then install the bolts and washers
from the left side.

9. Apply ThreeBond TB1342 threadlocking compound
to the bolt threads, then install the washers and acorn nuts
onto the bolts.

10. Secure the bolts and tighten the acorn nuts to 45-50
ft.-Ib. (61-68 Nem).

WARNING

After the mounting bolts and acorn nuts are
tightened to the correct torque specification,
there should be zero clearance between the
shock absorber mounts and the shock
mounting brackets on the fork. If there is
measurable clearance between the shock
absorber and mounting brackets, first check
for loose or damaged bolts. If the bolts are
tightened correctly, check the mounting
brackets for cracks or other damage. Do not
ride the motorcycle until the shock absorber
is correctly installed and the bolts tightened
to specification.

11. On FLSTS models, install the horn as described in
Chapter Eight.

Inspection

There are no replacement parts for the shock absorber.
If any part other than the mounting hardware is defective,
replace the shock absorber.

1. Removethe shock absorber asdescribedin thischapter.

2. Inspect the upper bushing (Figure 6) and lower bush-
ing (Figure 7) for wear and deterioration.

3. Inspect the shock absorber mounting bolt holes for
elongation.

4. Check the shock absorber (Figure 8) for fluid leakage.

11
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SPRINGER FORK ROCKERS (FXSTS)

Locknut
Washer

. Spring fork leg
. Rigid fork leg

Bolt

. Brake reaction link

Nut

. Bearing race

. Spherical ball bearing
. Spherical ball bearing
. Acorn nut

. Bearing

. Rocker (left side)
15.
16.
17.
18.
19.
20.
21.
22.
23.
. Wave washer
25.

Pivot stud

Bearing race

Bearing retainer

Jam nut

Bolt

Washer

Bushing

Caliper mounting bracket
Washer

Spacer

FORK ROCKERS
Bearing Inspection and Adjustment

Refer to Figure 9 and Figure 10.

The fork rockers pivot on the rigid fork leg via a split
ball bearing assembly. Inspect the spherical bearings in
each rocker assembly every 10,000 miles (16,000 km). At
every 50,000 miles (80,000 km) inspect the Teflon coat-
ing of the outside surface of each bearing (Figure 11). Re-

place the bearings in each rocker if the coating is worn
through to the metal at any point. If replacement is neces-
sary, replace both bearings in both rockers at the same

time.

This procedure is shown on a FXSTS mode.

CAUTION

The spring fork legs must be secured to the
rigid forks during this procedure. By doing
this, the spring forks can be disconnected
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Bolt

. Fork leg bracket

Washer

. Acorn nut

. Brake reaction link

. Spring fork leg

. Rigid fork leg

. Caliper mounting bracket
. Spherical ball bearing race
. Spherical ball bearing

. Pivot stud

. Bearing retainer

. Jam nut

. Hex nut

. Washer

. Spherical ball bearing

. Bushing

. Teflon coated spacer

. Pivot sleeve

. Rocker (left side)

SPRINGER FORK ROCKERS (FLSTS)

from the rockers without removing the fork
assemblies from the motorcycle.

1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.

2. Removethefront caliper as described in Chapter Thir-
teen. Do not disconnect the brake line from the caliper.

3. Removethefront wheel asdescribed in Chapter Nine.

4. On FLSTS models, remove the front fender as de-
scribed in Chapter Fourteen.
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WARNING
If the spring fork legs are not secured to the
rigid fork legs, the spring pressure will snap
them forward with great force, which could
cause personal injury. The spring fork legs
must be secured with heavy duty cable ties
or an equivalent.

5. Use a heavy-duty cable tie, or an equivaent, and se-
cureeach spring fork to the adjacent rigid fork leg (A, Fig-
ure 12). Place the cable ties close to the boss at the lower
end of the spring fork leg. Make sure the cableties are se-
cure.

NOTE
The jam nut is located on different sides of
the fork rocker depending on model. On
FXSTS models, the jam nut (4, Figure 13) is
on the inboard side of the rigid fork leg. On
FLSTS models, the jam nut is on the out-
board side of the rigid fork leg.

NOTE
The jam nut requires a 1 1/2 in. box end
wrench. Do not use an open end wrench as it
will not have enough contact surface on the
Jjam nut that has been tightened to 95-105
ft.-1lb. (129-142 Nom).

6. On the rigid fork leg, loosen but do not remove the
bearing retainer jam nut (A, Figure 13) and bearing re-
tainer (B) on the fork rocker.

7. On the spring fork, loosen the pivot studs and remove
the acorn nut (FSXST) (B, Figure 12), or hex nut
(FLSTS), and washer from each pivot stud (C, Figure
13). Leave the pivot stud in place at thistime.

8. Ontherigid fork, tighten the bearing retainer (Figure
14) to 25-35 in.-1bs. (3-4 Nem).

9. Secure the bearing retainer (A, Figure 15) to keep it
from rotating and tighten the jam nut to (B) 95-105 ft.-Ib.
(129-142 Nem).

10. Remove the spring fork pivot stud (C, Figure 13)
loosened in Step 7. Allow the fork rocker to pivot down
away from the spring fork leg.

NOTE
While performing Step 11, check for abnor-
mal noise or movement that may indicate
damaged spherical bearing in the rigid fork

leg.

11. Attach atorque wrench onto therigid fork pivot stud
(Figure 16) and rotate the fork rocker through itsarc. The
torque reading should be 25-35 in.-1bs. (3-4 Nem).

CHAPTER ELEVEN
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12. If thetorquereadingin Step 11 isout of specification,
readjust the bearing retainer (Step 8) and repeat Step 11.
Repeat until the torque reading is correct.

13. Move the fork rocker into position and install the
spring fork pivot stud (C, Figure 13) from the inboard
side. Install thewasher and nut (B, Figure 13) and tighten
the nut to 45-50 ft.-1b. (61-68 Nem).

14. Repesat Steps6-13 for the bearing on the other fork as-
sembly.

15. Remove the heavy-duty cableties (A, Figure 12), or
an equivalent, from the fork assemblies.
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16. On FLSTS models, install the front fender as de-
15 scribed in Chapter Fourteen.

17. Install the front wheel as described in Chapter Nine.

18. Install the front brake caliper as described in Chapter

Thirteen.

Rocker Removal

CAUTION
The spring fork legs must be secured to the
rigid forks during this procedure. By doing
this, the spring forks can be disconnected
from the rockers without removing the fork
assemblies from the motorcycle.

16 1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.
2. Removethefront caliper as described in Chapter Thir-
teen. Do not disconnect the brake line from the caliper.
3. Removethefront wheel asdescribed in Chapter Nine.
4. On FLSTS models, remove the front fender as de-
scribed in Chapter Fourteen.

WARNING
If the spring fork legs are not secured to the
rigid fork legs, the spring pressure will snap
them forward with great force, which could
cause personal injury. The spring fork legs
must be secured with heavy duty cable ties,
17 or an equivalent.

5. Useaheavy-duty cabletie, or an equivalent, and secure
each spring fork to the adjacent rigid fork leg. Place the ca-
bleties (A, Figure 17) closeto the boss at the lower end of
the spring fork leg. Make sure the cable ties are secure.

6. On the spring fork, loosen the pivot stud (thick head)
and removethe acorn nut (FXSTS) (B, Figure 17), or hex
nut (FLSTS), and washer (Figure 18) from the pivot stud.
Do not remove the pivot stud at thistime.

NOTE
The jam nut is located on different sides of
the fork rocker depending on model. On
18 FXSTS models, the jam nut (A, Figure 13) is
on the inboard side of the rigid fork leg. On
FLSTS models, the jam nut is on the out-
board side of the rigid fork leg.

NOTE
The jam nut requires a 1 1/2 in. box end
wrench. Do not use an open end wrench as it
will not have enough contact surface on the
jam nut and will round off the head of the
nut. The nut has been tightened to 95-105
fi.-1b. (129-142 Nem).



442

19

20

7. Loosen and remove the bearing retainer jam nut (Fig-
ure 19).

8. Removethepivot stud (A, Figure 20) loosened in Step 6.
9. Loosen and removethebearing retainer (B, Figure 20).

10. On therigid fork, loosen the pivot stud (thick head)
and remove the acorn nut (FSXST) (Figure 21), or hex
nut (FLSTS), and washer (Figure 22) from the pivot stud.

11. Remove the pivot stud (Figure 23) from the rocker
and therigid fork leg.

12. Remove the fork rocker.

13. Remove the spherical bearings from fork rocker at
the rigid fork pivot area. Reinstall the spherical bearings
washer and nut onto the pivot stud (Figure 24) to avoid
misplacing them.

14. Repeat Steps 6-13 for the other rocker assembly.

Rocker Inspection

1. Clean al partsin solvent and dry with compressed air
(Figure 25).

2. Inspect thefork rockers (Figure 26) for cracksor dam-
age.

3. Check the rocker arm pivot studs (A, Figure 27).

21

22

23
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28
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4. Check the spherical ball bearing surfaces (B, Figure
27) for cracks or excessive wear. |f necessary, replace the
bearings as a set.

5. Check the spherical bearing racein therocker (Figure
28) and bearing retainer (Figure 29). If necessary, use a
hydraulic press and replace the bearing races as a set. Re-
fer to Chapter One.

6. Check the spherical bearing assembly in the rocker
(Figure 30). If necessary, use a hydraulic press and re-
place the bearing. Refer to Chapter One.

7. Check the bearing retainer jam nut (A, Figure 31) and
bearing retainer (B) for thread damage.

8. Check the spherical bearing in the rocker (Figure 11).
If the Teflon coating is worn completely through at any
point, with the metal surface visible, replace the bearing
as a set as described in this chapter.

Rocker Installation

CAUTION
Be sure to install the fork rockers onto the
correct side of the fork assemblies. The fork
rockers are marked with a (R) right side

(Figure 32) and (L) left side.

11
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1. Thoroughly coat the bearing races with wheel bearing
grease.

NOTE
The spherical surface on each bearing faces
away from each other and toward their re-
spective bearing race.

2. Install the outer spherical bearing half into the outer
surface of thefork rocker race (Figure 33). Pushit in until
it bottoms (Figure 34).

3. Align therocker with therigid fork leg so that it faces
in the normal operating direction (facing forward) (Fig-
ure 35). Make surethe spherical bearing doesnot fall out.

4. Install the inner spherical bearing half into the inner
surface of the fork rocker race (A, Figure 36). Pushitin
until it bottoms.

5. Ingtall the pivot stud (thin head) (B, Figure 36)
through therigid fork leg, spherical bearings and the other
side of the rocker (Figure 23).

6. Apply ThreeBond TB1342 threadlocking compound
to the pivot stud.

7. Install the washer (Figure 37), acorn nut (FXSTS)
(Figure 38), or hex nut (FLSTS), and washer onto the
pivot stud. Tighten the nut (Figure 39) to 45-50 ft.-lb.
(61-68 Nem).
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8. Apply and anti-seize lubricant to the threads of the
bearing retainer (Figure 40). Also, apply afull amount to
the bearing race, then install the bearing retainer (Figure
41). Tighten the bearing retainer securely at thistime.

9. To ensure the spherical bearing are installed correctly,
move the fork rocker up and down at this time (Figure
42). Check for easy of movement.

10. Install the bearing retainer jam nut.

11. Move the fork rocker up into position on the spring
fork and temporarily install the pivot stud (Figure 43).

11
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12. Ontherigid fork, tighten the bearing retainer (Figure
44) to 25-35in.-1bs. (3-4 Nem).

13. Secure the bearing retainer (A, Figure 45) to keep it
from rotating and tighten the jam nut to (B) 95-105 ft.-1b.
(129-142 N+m).

14. Remove the spring fork pivot stud (Figure 43), in-
stalled in Step 11. Allow the fork rocker to pivot down
away from the spring fork leg.

NOTE
While performing Step 15, check for abnormal
noise or movement that may indicate dam-
aged spherical bearing in the rigid fork leg.

15. Attach atorque wrench onto the rigid fork pivot stud
(Figure 46) and rotate the fork rocker through itsarc. The
torque reading should be 25-35 in.-1bs. (3-4 Nem).

16. If thetorquereadingin Step 11 isout of specification,
readjust the bearing retainer (Step 8) and repeat Step 13.
Repeat until the torque reading is correct.

17. Move the fork rocker into position and install the
spring fork pivot stud (Figure 43) from the inboard side.
Install the washer (Figure 47) and nut (Figure 48);
tighten the nut (Figure 49) to 45-50 ft.-Ib. (61-68 Nem).
18. Remove the heavy-duty cable ties from the fork as-
semblies.
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50 SPRINGER FORK (FXSTS)

. Acorn nut

. Washer

. Spring bridge

. Spring restraint

. Rebound spring

. Spring seat

. Travel bumper (upper)

. Bushing

. Screw

. Lockwasher

. Screw

. Acorn nut

. Washer

. Rigid fork

. Travel bumper (lower)

. Spring seat

. Outer compression spring

. Upper inner
compression spring

19. Spring rod

20. Spring seat

21. Lower inner

compression spring

22. Washer

23. Bolt

24. Shock absorber

25. Acorn nut

26. Special acorn nut

27. Spring fork
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19. Repeat for the remaining rocker assembly.

20. On FLSTS models, install the front fender as de-
scribed in Chapter Fourteen.

21. Install the front wheel as described in Chapter Nine.
22. Ingtal thefront caliper asdescribed in Chapter Thirteen.

SPRINGER FORK
Removal

Refer to Figure 50 and Figure 51.

The spring fork assembly can be removed from the
rigid fork with therigid fork installed in the frame. If nec-
essary, the spring and rigid fork can be removed as an as-
sembly as described under Rigid Fork Removal in this
chapter.

There are no service specifications for the springs on
this fork assembly. Label each spring asit is removed to
ensure it will be installed on the correct side of the fork.
After removing the springs, compare the two sets of
springs for sag or distortion. If replacement is necessary,
replace the springs as pairs. Take suspected distorted

11
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. Travel bumper (upper)
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@ SPRINGER FORK (FLSTS)

1—@3 _
18

springs to a Harley-Davidson dealership and compare to
new springs. The two upper rebound springs and the four
inner and outer compression springs are located between
the rigid and spring fork assemblies. During disassembly,
keep the right and left side components in separate con-
tainers. Partstend to create awear pattern after prolonged
use and it is advised to reinstall them in the same location
during assembly.

One specid tool is required to safely remove the fork
springs. The Fork Spring Tool from Motion Pro (part No.

08-0144) (Figure 52) is avalable from a motorcycle
dedlership or motorcycle mail order houses. Thistool can be
fabricated from hardware store materialsasshowninFigure
53. The block shown at the bottom should be made from
cold-roll steel and theblock should be cut sothat it canfit be-
tween the shock absorber lower mounting eye on the spring
fork. Thendrill thehholethrough theblock witha3/8in. drill.

CAUTION
After making the block, round off all corners
with a file to avoid scratching any of the
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52

53 SPRING COMPRESSION TOOL

5/16 in. threaded rod

5/16 in. coupling

Steel and
rubber washers

14 1/2 in.

Jam nut

11/2in.
3/8in.drill

lin.

54

95

front fork components. Also, remove all
burrs from the drilled hole.

1. Remove the handlebar as described in this chapter.
2. Removethe acorn nutsand washers (A, Figure 54) se-
curing the spring bridge. Remove the spring bridge (B,
Figure 54).
3. Removetheshock absorber as described in thischapter.
4. Remove the headlight assembly as described in Chap-
ter Eight.
5. On FLSTSmodels, remove the passing lamp assembly
as described in Chapter Eight.
6. Removethefront wheel asdescribedin Chapter Nine.
7. Removethefront brake caliper asdescribedin Chapter
Thirteen.
8. Remove the front fender as described in Chapter Four-
teen.
9. Remove the front fender link as follows:
a. Remove the fender link (Figure 55) from the pivot
shaft on the spring fork.
b. Remove the washer and rubber spacer (Figure 56)
from the pivot shaft on the spring fork.
10. Install the special tool onto the fork as follows:
a. Remove the coupling and washer from the threaded
rod.

11
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b. Insert the threaded rod up through the shock ab-
sorber upper mount (A, Figure 57).
c. Insert the block between the lower shock absorber
mount on the spring fork.
d. Secure the block with the shock absorber bolt,
washers and acorn nut (Figure 58).
e. Install the washers and long coupling onto the
threaded rod (B, Figure 57).
11. Measurethedistance from thetop of the spring rod to
the top of the spring restraint (Figure 59). Record this
measurement since it will be used during assembly.

WARNING
If the spring fork legs are not secured to the
rigid fork legs, the spring pressure will snap
them forward with great force, which could
cause personal injury. The spring fork legs
must be secured with heavy duty cable ties
or an equivalent.

12. Useheavy-duty cableties, or an equivalent, and secure
each spring fork to the adjacent rigid fork leg. Place the ca-
bleties closeto the boss at the lower end of the spring fork
leg (A, Figure 60). Make sure the cable ties are secure.
13. Remove both rocker arm assemblies (B, Figure 60)
as described in this chapter.

NOTE
The spring seats and travel bumpers are in-
stalled between the rigid fork assembly and
the spring cup at the top of the compression
spring. The compression springs are the
lower springs. The two upper springs are
the rebound springs.

14. Slowly tighten the long coupling with awrench until
the compression springs bottom out on their spring seats
travel bumpers. Thisreleased the pressure on the upper re-
bound springs. Check to make sure the rebound springs
(A, Figure 61) are no longer under pressure. If necessary,
tighten the coupler an additional amount.
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64
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15. Unscrew and remove both spring restraints (B, Fig-
ure 61).

16. Pull straight up and remove both rebound springs (A,
Figure 61) from the spring rods.

17. Removethe spring seat (A, Figure 62) and the travel
bumper (B) from each spring rod.

18. Slowly loosen the long coupling (B, Figure 57) with
awrench rel easing the tension on the compression springs
(Figure 63).

19. Removethebushing (Figure 64) from each spring rod.
20. Remove the plastic tie wraps.

21. Secure the spring fork assembly and remove the spe-
cia tool from both fork assemblies.

22. Slide the spring fork assembly down and out of the
rigid fork (Figure 65).

Disassembly

1. Remove the travel bumper (A, Figure 66), spring seat
(B) and outer compression spring (C) from the spring rod.
Removethetravel bumper, spring cup and outer compres-
sion spring from the other spring rod.

2. Remove the inner/upper compression spring (Figure
67) from the spring rod.

3. Remove the spring rod as follows:

11
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a. Rotate the inner/lower compression spring to allow
accesstothecross-holeinthe spring rod (Figure 68).

b. Insert aNo. 2 Phillips head screwdriver, or drift (A,
Figure 69) through the cross-holein the spring rod.

¢. Securesthe spring rod from rotating and loosen the
special acorn nut (B, Figure 69) at the base of the
spring rod.

d. Pull straight up and remove the spring rod assembly
(Figure 70) from the spring fork.

e. Remove the spring seats (A, Figure 71) and in-
ner/lower compression spring (B) from the spring
rod.

f. Repeat for the other spring rod assembly.

CAUTION
The spring rod (C, Figure 71) is comprised
of an upper and lower rod assembly. Do not
separate these two rods if either rod is dam-
aged, replace the spring rod as an assembly.

Inspection

Harley-Davidson does not provide any inspection spec-
ifications for the Springer fork assembly. Visually inspect
the components for wear, damage or deterioration. If the
front end was involved in an accident, have the motorcy-
cleinspected by a Harley-Davidson dealership or compe-
tent motorcycle frame specialist.

As noted during removal/disassembly, do not intermix
theright and left side components during the cleaning and
inspection steps. Clean and inspect one set at atime.

1. Clean the travel bumpers in a non-chemical cleaner
like Simple Green al-purpose cleaner. Do not use clean-
ing solvent as some types will cause permanent damage.

2. Clean al remaining components in solvent and dry
with compressed air. Remove all anti-seize lubricant resi-
due from the upper spring rod.

3. Inspect each fork assembly for cracks, bending or
other damage. Check the rocker assembly mounting area
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in both fork assemblies for damage. If either fork assem-
bly is damaged, replace it.

4. Inspect the springs for wear or sag. Compare the right
side spring(s) to the left side spring(s). If thereisa differ-
ence in length, replace the springs as a set. Also inspect
the springs for crack or other visual damage.

5. Inspect the spring rod for damage or bending (C, Fig-
ure 71). Check thethreaded portion of each end for thread
damage. Repair with athread dieif necessary. Replacethe
spring rod if bent or damaged.

6. Inspect the spring rod spring seats (A, Figure 72) for
cracks or damage where the spring makes contact. Re-
place as a set.

7. Inspect thetravel bumpers (B, Figure 72) for hardness
or deterioration.

8. Check the bushing (C, Figure 72) for damage.

9. Inspect the threads in the spring restraints and special
acorn nuts for damage. Repair with thread tap if neces-
sary.

10. Inspect the threads in the spring rod (Figure 73) for
damage. Repair with thread die if necessary.

11. Check the spring bridgefor straightnessand damage.
12. Inspect the front fender link (Figure 74) for damage.
Check the shoulder bolt bearing surface (A, Figure 75)
and front fender link (B) for damage.

Assembly/Installation

1. Assemble one spring rod at atime as follows:

a. Ingtall theinner/lower compression spring (A, Fig-
ure 76) over the spring rod.

b. Install both spring seats (B, Figure 76) onto the
spring rod to lock the spring in place. Make sure the
spring seats are locked in place on the spring rod
and inserted into the spring.

c. Ingtall the spring rod and inner/lower spring onto
the receptacle on the spring fork (Figure 77).
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d. Install the specia acorn nut (Figure 78) onto the
spring rod and tighten finger tight at thistime.
e. Rotate the inner/lower compression spring to allow
accesstothecross-holeinthespring rod (Figure 68).
f. Insert aNo. 2 Phillips head screwdriver, or drift (A,
Figure 69) through the cross-holein the spring rod.
g. Secure the spring rod from rotating and tighten the
special acorn nut (B, Figure 69) to 20-25 ft.-lb.
(27-34 Nem).
2. Install theinner/upper compression spring (Figure 67)
onto the spring rod.
3. Ingtal the outer compression spring (Figure 79) over the
inner/upper compression spring and onto the spring rod.
4, Correctly position the spring seat with the shoulder
facing down (Figure 80) toward the outer compression
spring and install it.
5. Caorrectly positionthetravel bumper with thesmaller di-
ameter portion (Figure 81) side going on first and install it
onto the spring rod and into the spring seat (Figure 82).
6. Repeat Steps 1-5 for the other side.
7. Slide the spring fork assembly up and into the rigid
fork (Figure 83). Make sure the lower travel bumpers,
compression spring seats and compression springs prop-
erly engage the bottom of the rigid fork spring brace.
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NOTE
Check that both sides of the spring fork are
properly installed into the rigid fork.

8. Have an assistant hold the spring fork in place.
9. Install the special tool onto the fork as follows:

a

b.

e.

Remove the coupling and washer from the threaded
rod.

Insert the threaded rod up through the shock ab-
sorber upper mount (A, Figure 84).

Insert the block between the lower shock absorber
mount on the spring fork.

. Secure the block with the shock absorber bolt,

washers and acorn nut (Figure 85).
Install the washers and long coupling onto the
threaded rod.

10. Slowly tighten thelong coupling (B, Figure 84) with
a wrench until the two outer springs are compressed
enough to secure the spring fork in place.

WARNING
If the spring fork legs are not secured to the
rigid fork legs, the spring pressure will snap
them forward with great force, which could
cause personal injury. The spring fork legs
must be secured with heavy duty cable ties
or an equivalent.

11. Useheavy-duty cableties, or an equivalent, and secure
each spring fork to the adjacent rigid fork leg. Place the ca-
bleties close to the boss at the lower end of the spring fork
leg (Figure 86). Make sure the cable ties are secure.

12. Install the rebound springs as follows:

a

b.

C.

Qil the spring rebound bushing and slideit onto the
end of the spring rod. Push the bushing down on the
rod until it bottoms (Figure 64).

Install the travel bumper (A, Figure 87) over the
spring rod and onto the bushing.

Place the spring seat (B, Figure 87) over the travel
bumper so that it shoulder faces up.
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13. Repeat Step 12 for the other side.

14. Slowly tighten thelong coupling (B, Figure 84) with
a wrench until the compression springs bottom out on
their spring seats travel bumpers.

15. Install both rocker arm assemblies (A, Figure 88) as
described in this chapter.

16. Removethe heavy-duty cabletiesfromthebossat the
lower end of the spring fork leg (B, Figure 88).

17. Make sure the travel bumpers and spring seats are
till in the bottom of the receptacle in the rigid.

18. Position the rebound spring with the tapered spring
end going on last (Figure 89). Install both rebound
springs (A, Figure 90).

19. Apply acoat of anti-seize lubricant to the top 1/2 in.
(12.7 mm) of both spring rod threads.

WARNING
Tighten both spring restraints evenly. Not
having the same amount of exposed spring
rod on each side could adversely affect han-
dling that could lead to loss of control of the
motorcycle.

20. Install the spring restraint (B, Figure 90) onto the
spring rod and tighten it until spring rod protrudes
0.625-0.750 in. (16-19 mm) from the top of the spring re-
strainers (Figure 91).
21. Repeat Steps 19-21 for the other spring restraint
maintaining the same distance of 0.625-0.750 in. (16-19
mm).
22. Remove the specia tool.
23. Install the shock absorber asdescribed in thischapter.
24. Correctly position the headlight electrical wire be-
hind the rebound springs.
25. Install the acorn nuts (A, Figure 92) and spring
bridge (B). Tighten the acorn nuts to 30-35 ft.-1b. (41-48
Nem).
26. Install the front fender link as follows:
a. Install the rubber washer (Figure 93) and washer
(Figure 94) onto the pivot shaft on the spring fork.
b. Install the fender link (Figure 95) onto the pivot
shaft onthe spring fork. Pushit onuntil it bottoms.
27. Install the handlebar as described in Chapter Ten.
28. Install the front fender as described in Chapter Four-
teen.
29. Install the front brake caliper as described in Chapter
Thirteen.
30. Install the front wheel as described in Chapter Nine.
31. OnFLSTSmodels, install the passing lamp assembly
as described in Chapter Eight.
32. Ingtall the headlight assembly asdescribed in Chapter
Eight.
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33. Lower the motorcycle to the ground and place it on
thejiffy stand.

34. Apply the front brake and compress the front suspen-
sion several timesand make surethereisno binding or ab-
normal noise.

35. Test ride the motorcycle slowly at first to make sure
the front suspension is operating correctly.

WARNING
Do not ride the motorcycle until the front
brake is operating correctly with full hy-
draulic advantage and that the front suspen-
sion is operating correctly.

RIGID FORK

Removal

Refer to Figure 96 and Figure 97.

Therigid fork can be removed with the spring fork at-
tached to it. This procedure outlines the removal of the
rigid fork with the spring fork attached or removed.

1. Remove the shock absorber as described in this chap-
ter.

2. Loosen the upper bracket clamp bolt (Figure 98).

3. Remove the headlight assembly (A, Figure 99) as de-
scribed in Chapter Eight.

4. On FLSTSmodels, removethe passing lamp assembly
as described in Chapter Eight.

5. Removethefront wheel asdescribed in Chapter Nine.
6. Removethefront brake caliper as describedin Chapter
Thirteen.

7. Removethefront fender as described in Chapter Four-
teen.

8. Removethe handlebar and risers (B, Figure 99) asde-
scribed in this chapter.

9. If necessary, remove the spring fork as described in
this chapter.

10. Remove the bolt and bracket (Figure 100) securing
the front brake line to the side of therigid fork.

11. Remove the bolt and bracket (Figure 101) securing
the front brake line to the base of therigid fork below the
steering stem.

12. Loosen and remove the fork stem acorn nut and rub-
ber washer (C, Figure 99).

13. Loosen and remove both rigid fork leg studs.

14. Remove the upper bracket.

NOTE
The rigid fork assembly can fall out of the
steering head after the bearing retainer is
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removed in Step 15. Secure the rigid fork
prior to removing the bearing retainer.

15. Loosen and removethe bearing retainer (Figure 102)
and the dust shield (Figure 103).

16. Carefully slide therigid fork assembly down and out
of the steering head (A, Figure 104).

17. If necessary, remove the upper bearing (B, Figure
104) from the steering head.

Inspection

Harley-Davidson does not provide any inspection spec-
ificationsfor therigid fork assembly. Visually inspect the
componentsfor wear, damage or deterioration. If thefront
end was involved in an accident, have the motorcycle in-
spected by a Harley-Davidson dealership or competent
motorcycle frame specialist.

1. Cleanadl partsin solvent and dry with compressed air.
2. Inspect the rigid fork assembly for cracks, bending or
other damage. If visual inspection indicated that the rigid
fork isbent, haveit inspected by a Harley-Davidson deal -
ership or competent motorcycle frame specialist.

3. Check therigid fork leg stud threadsfor being stripped
or cross-threaded. Check the threaded portion on both
ends of the stud for bending or other damage. Repair or re-
place the studsif necessary.

4. Check therigidfork leg stud threaded holesin therigid
fork for being stripped or cross-threaded. Repair the
threads if necessary.

5. Use compressed air and thoroughly clean out the
threaded holes of all debris. Any buildup in the hole may
hamper the threaded stud from being tightened to the cor-
rect torque.

6. Inspect the upper bracket for cranks or damage.

7. Inspect the bearing retainer for damage and thread
damage. Repair thethreadsif necessary. If the hex portion
of the bearing retainer is rounded off, replace it.

8. Inspect the steering stem portion and steering stem
bearingsas described under Steering Stem inthischapter.

Installation

1. Make surethe upper and lower bearing outer races are
properly seated in the steering stem. Apply alight coat of
bearing grease to each bearing race.

2. Pack the upper and lower bearings with grease before
installation.

3. With the help of an assistant, carefully slide the rigid
fork assembly up and into the steering head. Hold the fork
assembly in place, then install the upper bearing onto the
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103

104

steering stem and push it down into the upper bearing race
(B, Figure 104).

4. Install the dust shield (Figure 103) over the fork stem.
Position the bearing retainer with the hex head facing
down and install it onto the steering stem (Figure 102).

5. Tighten the bearing retainer as follows:
a. Tighten the bearing retainer to 40 ft.-Ib. (54 Nem).
b. Loosen the bearing retainer and retighten to 72
in.-1b. (8 Nem).
6. Turn the rigid fork assembly from side-to-side; the
fork should pivot smoothly with no sign of roughness or

tightness. If the fork does not pivot smoothly, remove the
bearing retainer and recheck the bearings and fork stem.
7. Install the upper bracket onto the steering stem and
rigid fork legs. Make sure it is seated correctly.
8. Install both rigid fork leg studs as follows:

a. Thread both studs into the fork legs and tighten

hand-tight.

b. Tighten both studs to 60-65 ft.-1b. (81-88 Nem).
9. Install the upper bracket clamp bolt (Figure 98) and
tighten to 25-30 ft.-Ib. (34-41 Nem).
10. Install anew rubber washer and the acorn nut (C, Fig-
ure 99). Tighten the acorn nut to 30-35 ft.-Ib. (41-48
Nem).
11. Adjust the steering as described under Steering Ad-
Jjustment in this chapter.
12. Once again, turn the rigid fork assembly from
side-to-side; the fork should pivot smoothly with no sign
of roughness or tightness. If the fork does not pivot
smoothly, readjust the steering as described in this chap-
ter.
13. Move the brake line assembly into position on the
base of the rigid fork below the steering stem. Install the
bolt and bracket (Figure 101) and tighten securely.
14. Move the front brake line onto the side of the rigid
fork and install the bolt and bracket (Figure 100). Tighten
the bolt securely.
15. If removed, install the spring fork as described in this
chapter.
16. Install therisers (B, Figure 99) and the handlebar as
described in Chapter Ten.
17. Install the front fender as described in Chapter Four-
teen.
18. Install the front brake caliper as described in Chapter
Thirteen.
19. Install the front wheel as described in Chapter Nine.
20. On FLSTSmodels, install the passing lamp assembly
as described in Chapter Eight.
21. Install the headlight assembly (A, Figure 99) as de-
scribed in Chapter Eight.
22. Install the shock absorber asdescribed in thischapter.
23. Remove the handlebar as described in this chapter.
24. Lower the motorcycle to the ground and place it on
the jiffy stand.
25. Apply thefront brake and compress the front suspen-
sion several timesand make surethereisno binding or ab-
normal noise.
26. Test ride the motorcycle slowly at first to make sure
the front suspension is operating correctly.

WARNING
Do not ride the motorcycle until the front
brake is operating correctly with full hy-
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draulic advantage and that the front suspen-
sion is operating correctly. 105

STEERING STEM
Steering Stem and Bearing Inspection

The upper and lower bearing outer races are pressed
into the frame. Do not remove the bearing races unless
they will be replaced.

1. Remove the entire fork assembly as described in this
chapter.

2. If ill in place, remove the upper bearing from the
steering head.

3. Wipe the bearing races with a solvent soaked rag and 106
then dry with compressed air or a lint-free cloth. Check
theracesin the steering head for pitting, scratches, galling
or excessivewear. Refer to Figure 105 and Figure 106. If
any of these conditions exist, replace the races as de-
scribed in this chapter. If the races are good, wipe each
race with grease.

4. Clean the bearings in solvent to remove all of the old
grease. Blow the bearing dry with compressed air, making
sure not to allow the air jet to spin the bearing. Do not re-
move the lower bearing from the fork stem unlessit isto
bereplaced. Clean the bearing whileinstalled in the steer-
ing stem.

5. After the bearings are dry, hold the inner race with one
hand and turn the bearing with the other hand. Turn the 107
bearing slowly, the bearing must turn smoothly with no
roughness. Visually check the bearing (Figure 107) for
pitting, scratches or visible damage. If the bearings are
worn, check the dust coversfor wear or damage or for im-
proper bearing lubrication. Replace the bearing if neces-
sary. If abearing is going to be reused, pack it with grease
and wrap it with wax paper or another type of lint-freema-
terial until it is reinstalled. Do not store the bearings for
any length of time without lubricating them to prevent
rust.

6. Check the steering stem for cracks or damage. Check
thethreads (Figure 108) at thetop of the stem for damage.
Check the bearing retainer (Figure 109) for damage. 108
Thread it into the steering stem; make sure the nut threads
easily with no roughness.

7. Replace all worn or damaged parts. Replace bearing
races as described in this chapter.

8. Replace the lower steering stem bearing and the dust
shield as described in this chapter.

9. Check for broken welds on the frame around the steer-
ing head. If any are found, have them repaired by a com-
petent frame shop or welding service familiar with
motorcycle frame repair.
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Steering Head Bearing Race Replacement

The upper and lower bearing outer races are pressed
into the frame. Do not remove the bearing races unlessre-
placement is necessary. |f removed, replace both the outer
race along with the bearing at the same time. Never rein-
stall an outer race that has been removed asit isno longer
true and will damage the bearing.

1. Remove the entire fork assembly as described in this
chapter.
2. If ill in place, remove the upper bearing from the
steering head.
3. Toremovearace, insert an aluminum or brassrod into
the steering head and carefully tap the race out from the
inside (Figure 110). Tap al around the race so that neither
the race nor the steering head is bent.
4. Clean the steering head with solvent and dry thor-
oughly.
BA. Instal the bearing races with steering head bearing
race installer tool (JIMS part No. 1725) (Figure 111) fol-
lowing the manufacturer’s instructions.
5B. If the special tools are not available, install the bear-
ing races as follows:
a. Clean the race thoroughly beforeinstalling it.
b. Align the upper race with the frame steering head
(Figure 112) and tap it sSlowly and squarely in place.
Do not contact the bearing race surfaces. See Fig-
ure 113. Drivetheraceinto the steering head until it
bottoms out on the bore shoulder.
C. Repeat to install the lower race into the steering
head.
6. Apply bearing grease to the face of each race.

Steering Stem Lower Bearing Replacement
Do not remove the steering stem lower bearing and

lower seal unless it is going to be replaced. The lower
bearing can be difficult to remove. If the lower bearing
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cannot be removed as described in thisprocedure, takethe
steering stem to a Harley-Davidson dealership.

Never reinstall alower bearing that has been removed
since it is no longer true and will damage the rest of the
bearing assembly.

1. Install the steering stem bearing retainer and acorn nut
onto the top of the steering stem to protect the threads.

2. Remove the lower bearing (Figure 114) asfollows:

a. Place two large wide-blade screwdrivers into the
fork stem bracket as shown in Figure 115.

b. Slowly pry thelower bearing and dust shield up and
off the steering stem raised shoulder.

c. Slidethelower bearing and dust shield off the steer-
ing stem.

3. Clean the steering stem with solvent and dry thor-
oughly.
4. Position the new lower dust shield with the flange side
facing up.
5. Slide a new the lower bearing onto the steering stem
until it stops on the raised shoulder.
6. Alignthelower bearing with the machined shoulder on
the steering stem. Pressor drivethelower bearing onto the
steering stem until it bottoms (Figure 114).

7. If necessary, have the fork steering stem (Figure 116)
replaced by a Harley-Davidson dealership.

STEERING PLAY ADJUSTMENT
Steering Tool Fabrication

By using this special tool, the steering head bearings
can be adjusted with the handlebar, risers, rigid fork leg
studs and upper bracket in place.

A steering adjustment tool must be fabricated to adjust
the steering. Purchase the bearing retainer (part No.
48306-88) and three roll pins (part No. 614) from a
Harley-Davidson dealership. See Figure 117.

Use ahacksaw and cut the pins so approximately 0.5in.
(12.7 mm) of the pin protrudes from the bottom surface of
the retaining nut (Figure 118).

Coat the ends of the pins with Loctite Retaining Com-
pound 620, or an equivalent, and insert them into the
pre-drilled holes on the retaining nut. Allow the com-
pound to set prior to using the toal.

CAUTION
Do not use this tool to seat the upper bear-
ing retainer nut. High torque will bend the
pins in the tool.
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116

117

118 Hex bearing
retainer

0.5in.

(12.7 mm) Pin

Adjustment (FXSTS Models)

The motorcycle must be equipped with only the factory
installed components. If any aftermarket components
have been installed, they must be removed at thistime as
they could affect this adjustment.

1. Useacentrally located floor jack under the frame. Sup-
port the motorcyclewith both thefront and rear wheel s of f
the ground the same distance. If necessary, place a

wooden block(s) under the rear wheel until the motorcy-
cleislevel.
2. Disconnect the clutch cable from the handlebar. Refer
to Chapter Five.
3. Disconnect the throttle cables from the handlebar. Re-
fer to Chapter Seven.
4. Remove the acorn nut and rubber washer (C, Figure
99).
5. Loosen, but do not remove, the upper bracket pinch
bolt (Figure 98).
6. Apply a strip of masking tape across the front end of
the front fender. Draw avertical line across the tape at the
center of the fender.
7. Turn the handlebar so that the front wheedl faces
straight ahead.
8. Install pointer so the baseis stationary on the floor and
the pointer indicates the center of the fender tape mark
when the whed! is facing straight ahead.
9. Lightly push the fender toward the right side until the
front end starts to turn by itself. Mark this point on the
tape.
10. Repeat Step 9 for the left side.
11. Mesasure the distance between the two marks on the
tape. Thecorrect distanceis 1-2in. (25-51 mm). If thedis-
tanceisincorrect, perform Step 12.
12. If necessary, usethe special tool and loosen or tighten
the steering stem bearing retainer nut or bolt until the
measurement is within the limits:

a. If thedistanceismorethan 2in. (51 mm) loosen the

bearing retainer nut.
b. If thedistanceislessthan 1in. (25 mm) tighten the
bearing retainer nut.

13. If used, remove the special tool from the bearing re-
tainer.
14. Tighten the upper bracket pinch bolt (Figure 98) to
25-30 ft.-1b. (34-41 Nem).
15. Tighten the acorn nut and rubber washer (Figure 99)
to 30-35 ft.-Ib. (41-48 Nem).
16. Lower the motorcycle to the ground.

Adjustment (FLSTS Models)

The motorcycle must be equipped with only the factory
installed components. If any aftermarket components
have been installed, they must be removed at thistime as
they could affect this adjustment.

NOTE
The fork has more weight on the right side
than on the left side. The balance point is
Just off the full left lock position.

11
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120

1. Useacentraly located floor jack under the frame. Sup-
port the motorcycle with both the front and rear wheels off
the ground the same distance. If necessary, place awooden
block(s) under therear wheel until the motorcycleislevel.
2. Disconnect the clutch cable from the handlebar. Refer
to Chapter Five.

3. Disconnect the throttle cables from the handlebar. Re-
fer to Chapter Seven.

4. Removetheacorn nut and rubber washer (Figure 119).
5. Loosen, but do not removethe upper bracket pinch bolt
(Figure 120).

6. Turnthefork to full left lock.

7. Hang a plumb bob from the hole in the rear of the
fender.

8. Place aruler on the floor directly under the plumb bob
with the plumb bob pointing directly at zero.

CHAPTER ELEVEN
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9. Align the pins on the special tool with the holesin the
bearing retainer (Figure 121). Push the tool in until it
seats correctly (Figure 122).

10. Move the front wheel to the balance point and tap it
until it begins to fall away to the right. Measure the dis-
tance from zero to the fall-away. Steering adjustment is
correct when the zero to fall-away distance is 4-6 in.
(101.6-152.4 mm). If necessary, use the specia tool and
adjust the bearing retainer until the adjustment is correct.
11. If used, remove the special tool from the bearing re-
tainer.

12. Tighten the upper bracket pinch bolt (Figure 120) to
25-30 ft.-Ib. (34-41 Nem).

13. Tighten theacorn nut and rubber washer (Figure 119)
to 30-35 ft.-1b. (41-48 Nem).

14. Lower the motorcycle to the ground.
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Table 1 FRONT SUSPENSION TORQUE SPECIFICATIONS (SPRINGER)

Item

Bearing retainer
Bearing adjuster jam nut
Handlebar

Clamp bolts

Riser lock nuts

Riser threaded stud
Rocker pivot stud

Acorn or hex nut
Rigid fork leg studs
Rigid fork steering stem bearing retainer
Preliminary

Final

Acorn nut
Shock absorber acorn nut
Spring bridge acorn nuts
Spring rod acorn nut
Upper bracket pinch bolt

ft.-lb.

95-105

25-35
60-65

45-50
60-65

40

30-35
45-50
30-35
20-25
25-30

in.-lb.
25-35

144-180

3-4
129-143

16-20
34-47
81-88

61-68
81-88

54

8
41-48
61-68
41-48
27-34
34-41
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CHAPTER TWELVE

REAR SUSPENSION

This chapter includes repair and replacement proce-
dures for the rear suspension components. Table 1 is lo-
cated at the end of this chapter.

WARNING

All fasteners used on the rear suspension
must be replaced with parts of the same
type. Do not use a replacement part of lesser
quality or substitute design. It may affect the
performance of the rear suspension or fail,

leading to loss of control of the motorcycle.

Use the torque specifications in Table 1 dur-

ing installation to ensure proper retention of
these components.

SPRING PRELOAD ADJUSTMENT

The shock absorber spring preload can be adjusted to
compensate for the weight the motorcycle is to carry. A
special tool is required for this procedure. The spanner
wrench (HD-94455-89) isincluded in the motorcycletool
kit (Figure 1).

1. Thoroughly clean the threads on the shock absorber
mount prior toloosening thelocknut in Step 2. Removeall
dirt and road debris to avoid damage to the threads.

2. Working under the motorcycle, loosen the locknut
(Figure 2) on both shock absorber shafts. The locknut is
located at the front of the shock absorber.

3. Mark alignment marks on the adjuster plate and the
shock absorber case on each shock absorber.
4. Using the spanner wrench, rotate the adjuster plate in
the following directions:
a. Toincrease spring preload, rotate the adjuster plate
out toward the locknuit.
b. To decrease spring preload, rotate the adjuster plate
in toward the locknut.
5. Adjust both shock absorbers to the same setting.
6. Tighten the locknuts securely.

SHOCK ABSORBERS

All models are equipped with dual shock absorbers |o-
cated horizontally under the transmission case.

Removal/Installation

Refer to Figure 3.

One special tool isrequired for shock absorber removal
and ingtalation. Use a Snap-on adapter (part No.
SRES24), or an equivalent ratchet wrench, to access the
bolt securing the shock absorber to the swing arm.

NOTE
This procedure is shown with the rear wheel
removed to better illustrate the steps.
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Spanner
wrench

1. Support the motorcycle with the rear wheel slightly off
the ground. See Motorcycle Stands in Chapter Nine.

2. On models so equipped, remove the saddlebags as de-
scribed in Chapter Fourteen.

3. Using the specia tool, remove the bolt and washer
(Figure 4) securing the shock absorbersto the rear swing
arm.

4. Remove the flange locknut and washer/grommet se-
curing the shock absorber stud to the frame cross member
(Figure 5).

5. Pull the shock absorber to the rear (Figure 6) and re-
move it from the motorcycle. Do not lose the bushing on
the shock absorber stud.

6. Inspect the shock absorber asdescribed in thischapter.

7. Install the bushing onto the end of the shock absorber
stud.

8. Place the washer/grommet onto the inside surface of
the frame and insert the shock absorber stud through the
washer/grommet.

9. Install the flange locknut and tighten finger-tight.
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10. Apply a few drops of ThreeBond TB1342, or an
equivalent, to the shock mounting bolt threads.

11. Move the shock absorber into position on the rear
swing arm and install the mounting bolt washer securing
the shock absorber to the swing arm.

12. Tighten the mounting bolt and the flange locknut to
the specificationsin Table 1.

13. Repeat Steps 8-12 for the other shock absorber if nec-
essary.

14. Adjust both shock absorbers equally as described in
this chapter.

15. On models so equipped, install the saddlebag(s) as
described in Chapter Fourteen.

16. Lower themotorcycleand test rideit to make surethe
rear suspension isworking properly.

Inspection

There are no shock replacement parts available for
these models. If any part requires replacement, other than
the mounting hardware, replace the shock assembly.

1. Remove the shock absorber as described in this chap-
ter.

2. Inspect the shock bushing (Figure 7) for wear and de-
terioration.

3. Inspect the threaded stud (A, Figure 8) and nut (B) for
thread damage and clean up if necessary.

4. Check the bushing (C, Figure 8) for wear.

5. Inspect the grommet/washer combination (Figure 9)
for hardness or deterioration.

6. Check theadjuster locknut (Figure 10) for damageand
for tightness.

7. Inspect the shock absorber body (Figure 11) for dam-
age, replace the shock absorber if necessary.

8. Inspect the mounting bolt (Figure 12) for thread dam-
age and clean up if necessary.

REAR SWING ARM
Rear Swing Arm Bearing Check

The swing arm bearings are sealed and lifetime lubri-
cated. These bearings do not require any routing service
and should last the life of the motorcycle unless they are
damaged due to an accident or abuse. Worn or damaged
bearings can produce erratic and dangerous handling.
Common symptoms are wheel hop, pulling to one side
during acceleration and pulling to the other side during
braking.

1. On models so equipped, remove the saddlebags as de-
scribed in Chapter Fourteen.
2. Remove the rear wheel as described in Chapter Nine.

12
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3 REAR SUSPENSION

. Axle adjust screw nut
. Axle adjuster
Swing arm

. Axle adjust screw
Hardened washer
. Retaining ring

. Bearing

. Flange nut

. Speed nut

. Bushing

. Spacer collar

. Pivot shaft

. Bumper

. Bolt

. Washer

. Shock absorber

. Bushing

. Washer/grommet
. Flange locknut
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3. Make surethe nut (Figure 13) securing the rear swing

arm pivot shaft istight. 4
4. Have an assistant hold the motorcycle securely.

5. Grasp the back of therear swing arm and try to moveit

from side to side. Any play between the rear swing arm

and the frame may indicate worn or damaged bearings. If

there is any play, remove the swing arm and inspect the
bearings.

6. Install the rear wheel as described in Chapter Nine.

7. On models so equipped, install the saddlebags as de-
scribed in Chapter Fourteen.
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Removal

Refer to Figure 3.

1. Remove the exhaust system as described in Chapter
Seven.

2. Remove the rear wheel as described in Chapter Nine.

3. On models so equipped, remove the saddlebags as de-
scribed in Chapter Fourteen.

4. Remove the belt guard as described in Chapter Nine.

5. Removetherear caliper as described in Chapter Thir-
teen.

6. Remove the two bolts (A, Figure 14) securing the in-
ner fender panel. Move the inner fender up to release if
from the frame hook and remove the inner fender panel
(B).

7. On Cdliforniamodels, remove the charcoal canister as
described in Chapter Seven.

8. Remove the bolts and washers (Figure 4) securing the
shock absorbers to the swing arm.

9. Place wooden blocks or a floor jack under the trans-
mission and engine assembly to support it after the swing
arm pivot shaft is removed.

10. Ontheright side, securethe pivot shaft (Figure 15) to
keep it from rotating in the following step.

NOTE
The pivot shaft hardened washers are
unique (different part numbers) and must be
installed on the correct side. After removal
mark each washer with a R or L so ensure
correct placement during installation.

11. On the left side, loosen and remove the pivot shaft
flange nut and hardened washer (Figure 13).

12. Support the swing arm on a box and tap on the left
side of the pivot shaft with a drift. Drive the pivot shaft
from the left side of the frame.

14

15

16

17
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NOTE
In some cases, the rear footpeg mounting
bolts protrude past the frame mounting area
and will interfere with the removal of the
Swing arm.

13. If necessary, remove the rear footpeg assemblies (A,
Figure 16) as described in Chapter Fourteen. An aterna-
tiveisto grind off asmall portion of the end of the mount-
ing bolt (B) to gain necessary clearance.

14. Remove the pivot shaft and hardened washer from
the frame. Remove the spacer collar (Figure 17) on each
side of the pivot area on the transmission.

15. Pull the rear swing arm straight back and remove it
from the frame and transmission case.

16. Removethe pivot bushing (Figure 18) fromeach side
of the frame pivot locations.

17. Install the hardened washers, spacer collars, pivot
bushings, washer and nut onto the pivot shaft in the cor-
rect order of removal (Figure 19).

18. Inspect the swing arm as described in this chapter.

Inspection

1. Wash the exterior of the swing arm in solvent and thor-
oughly dry it with compressed air.

2. Inspect the welded sections (Figure 20) on the rear
swing arm for cracks or fractures.

3. Inspect the pivot shaft (Figure 19) for surface cracks,
deep scoring, wear or heat distortion. Replace if neces-
sary.

4. Clean the bearing bore with a clean shop cloth.

5. Turn the bearings (Figure 21) with afinger. The bear-
ings should turn smoothly with no sign of roughness or
damage. If necessary, replace the bearings as described in
the following procedure. Replace the bearings as a pair if
either is damaged.

12
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6. Inspect the bushings and spacer collars for wear or
damage.

7. Inspect the shock absorber mounting post threads
(Figure 22) for thread damage and clean up if necessary.
8. Inspect the pivot shaft receptaclesintheframe (C, Fig-
ure 16) for wear or elongation. Repair if necessary.

9. Check therear axle adjuster bolt and jamb nut (Figure
23). Make sure the adjuster bolt turns freely within the
treaded portion of the frame and clean up if necessary.

Bearing replacement

Remove and install the bearings only if the bearings
must be replaced. Never install abearing that has been re-
moved. Both the bearings must be replaced as set.

1. Remove the retaining ring on the outer surface of the
swing arm securing the bearing in place.

2. Place the rear swing arm on wooden blocks with the
outside surface facing down.

3. Use a socket that matches the bearing outer race and
will fit into the swing arm bearing receptacle.

4. Place the socket on the inner surface, tap squarely on
the bearing squarely and drive the bearing out of the
swing arm pivot bore.

5. Blow any debris out of the swing arm pivot bore prior
to installing the new bearing.

6. Apply alight coat of bearing grease to the seating area
of the pivot bore. Thiswill make bearing installation eas-
ier.

7. Place the rear swing arm on wooden blocks with the
outside surface facing up.

8. Select a driver with an outside diameter dightly
smaller than the bearing’s outside diameter.

9. Tap the new bearing squarely into place and tap on the
outer race only. Tap the bearing into the pivot bore until it
bottoms on the shoulder. Make sure the bearing is com-
pletely seated and that theretaining ring grooveisvisible.
10. Install anew retaining ring and make sureit is seated
correctly in the groove.

11. Turn the bearing (Figure 21) with afinger and make
sure the new bearing turns smoothly with no sign of
roughness.

12. Turntheswing arm over and repeat for the bearing on
the other side.

Installation

1. Install both bushings (Figure 18) into the pivot bear-
ings in the swing arm. Push them in until the bottom.

2. Position the drive belt (A, Figure 24) on the inboard
side of the swing arm and position the swing arm (B) onto
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the pivot area of the transmission case and frame and sup-
port it in this position.

NOTE
Do not substitute another type of washer in
place of the hardened washers.

3. Install the pivot shaft asfollows:
a. Coat the pivot shaft with Loctite antiseize, or an ap-
propriate type of grease.

b. Install the R marked hardened washer onto the pivot
shaft.
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C.

Position the right side spacer collar (Figure 25)
with the flange side facing the transmission case
and install it between the transmission case and the
swing arm.

. Insert the pivot shaft (Figure 26) from theright side

through the frame pivot area, the swing arm bush-
ing, theright side spacer collar and the transmission
case.

. Position the left side spacer collar (Figure 27) with

the flange side facing the transmission case and in-
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stall it between the transmission case and the swing
arm.

f. Continue to push the pivot shaft through the left
side spacer collar, the swing arm bushing and left
side of the frame pivot area. Push the pivot shaft in
until it bottoms.

g. Make sure both spacer collars (Figure 17) are in
place.

h. Install the L marked hardened washer onto the pivot
shaft.

4. Ontheright side, secure the pivot shaft (Figure 15) to
keep it from rotating in the following step.

5. Apply ThreeBond No. 1360 (red) threadlocking com-
pound to the pivot shaft threads prior to instaling the
flange nut.

6. Ontheleft side, install the flange nut (Figure 13) and
tighten to 90-110 ft.-Ib. (122-149 Nem).

7. Slowly raise and lower the swing arm to ensure ease of
movement. If binding occurs, repeat Step 6 and correct the
problem.

8. Install the shock absorbersasdescribedin thischapter.

9. On Cdlifornia models, install the charcoal canister as
described in Chapter Seven.

10. Install the inner fender and hook it onto the frame
hook. Install the two bolts (A, Figure 14) securing thein-
ner fender and tighten securely.

11. Install the rear caliper as described in Chapter Thir-
teen.

12. Install the rear wheel and the belt guard as described
in Chapter Nine.

13. Remove the wooden blocks or floor jack from under
the transmission and engine assembly.

14. Install the exhaust system as described in Chapter
Seven.

15. Onmodels so equipped, install both saddlebagsasde-
scribed in Chapter Fourteen.

Table 1 REAR SUSPENSION TORQUE SPECIFICATIONS

Iltem ft.-lb.
Rear axle nut 60-65
Shock absorber
Mounting bolt 115-130
Flange locknut 32-39
Swing arm pivot bolt lock nut 90-110

- 81-88
- 156-176

- 43--53
_ 122-149
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BRAKES

This chapter includes repair and replacement proce- and wash thoroughly after completing the

duresfor all brake system components. work.
Refer to Table 1 and Table 2 located at the end of this ) ) )
chapter. The disc brake system transmits hydraulic pressure

BRAKE SERVICE

WARNING

Do not use brake fluid labeled DOT 5.1.
This is a glycol-based fluid that is not com-
patible with silicone-based DOT 5. DOT 5
brake fluid is purple while DOT 5.1 is am-
ber/clear. Do not intermix these two differ-
ent types of brake fluid. It will lead to brake
component damage and possible brake fail-
ure.

WARNING
Do not intermix DOT 3, DOT 4, or DOT 5.1
brake fluids as they are not silicone-based.
Using non-silicone brake fluid in these mod-
els can cause brake failure.

WARNING
When working on the brake system, do not
inhale brake dust. It may contain asbestos,
which is a know carcinogen. Do Not use
compressed air to blow off brake dust. Use
an aerosol brake cleaner. Wear a facemask

from the master cylindersto the brake calipers. This pres-
sure is transmitted from the caliper(s) to the brake pads,
which grip both sides of the brake disc(s) and slow the
motorcycle. Asthe pads wear, the pistons move out of the
caliper bores to automatically compensate for wear. As
thisoccurs, thefluid level in the master cylinder reservoir
goes down. Compensate for this by occasionally adding
fluid.

The proper operation of this system depends on a sup-
ply of clean brake fluid (DOT 5) and a clean work envi-
ronment when any service is being performed. Any
particle of debris that enters the system can damage the
components and cause poor brake performance.

Brake fluid is hygroscopic (easily absorbs moisture)
and moisture in the system reduces brake performance.
Purchase brake fluid in small containersand properly dis-
card small quantitiesthat remain. Small quantitiesof fluid
will quickly absorb the moisturein the container. Only use
fluid clearly marked DOT 5. If possible, use the same
brand of fluid. Do not replace thefluid with anon-silicone
fluid. Itisnot possibleto removeall of theold fluid. Other
types are not compatible with DOT 5. Do not reuse
drained fluid. Discard old fluid properly. Do not combine
brake fluid with fluids for recycling.



BRAKES

When adding fluid, punch asmall hole into the edge of
the fluid container’s seal to help control the fluid flow.
Thisisespecially important to prevent spillswhile adding
fluid to the small reservoirs.

Perform service procedures carefully. Do not use sharp
toolsinside the master cylinders or calipers or on the pis-
tons. Damage to these components could cause aloss in
the system’s ability to maintain hydraulic pressure. If
thereisany doubt about the ability to correctly and safely
service the brake system, have a professional technician
perform the task.

Consider the following when servicing the brake sys-
tem:

1. The hydraulic componentsrarely require disassembly.
Make sure disassembly is necessary.

2. Keepthereservoir coversin placeto prevent the entry
of moisture and debris.

3. Clean parts with an aerosol brake part cleaner or
isopropy! acohol. Never use petroleum-based solventson
internal brake system components. They will cause seals
to swell and distort.

4. Do not allow brake fluid to contact plastic, painted or
plated parts. It will damage the surface.

5. Dispose of brake fluid properly.
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6. If the hydraulic system, not including the reservoir
cover has been opened, bleed the system to remove air
from the system. Refer to Bleeding the System in this
chapter.

7. The manufacturer does not provide wear limit specifi-
cations for the caliper and master cylinder assemblies.
Use good judgment when inspecting these components or
consult a professional technician for advice.

FRONT BRAKE PAD REPLACEMENT
(FXSTS AND FLSTS MODELS)

There is no recommended mileage interval for chang-
ing the brake pads. Pad wear depends on riding habitsand
conditions. Frequently check the brake pads for wear. In-
crease the inspection interval when the wear indicator
reachesthe edge of the brake disc. After removal, measure
the thickness of each brake pad with a vernier caliper or
ruler, and compare measurements to the dimensions in
Table 1.

Alwaysreplace both padsin the caliper at the sametime
to maintain even brake pressure on the disc. Do not dis-
connect the hydraulic brake hose from the brake caliper
for brake pad replacement. Only disconnect the hoseif the
caliper assembly is going to be removed.

CAUTION
Check the pads more frequently when the
lining approaches the pad metal backing
plate. If pad wear is uneven for some rea-
son, the backing plate may come in contact
with the disc and cause damage.

NOTE
The brake disc and caliper are mounted on
the right side of the front wheel on FXSTS
models, on FLSTS models they are located
on the left side.

1. Readtheinformation under Brake Service inthischap-
ter.
2. Park the motorcycle on alevel surface.
3. To prevent the front brake lever from being applied,
place aspacer between the brakelever and thethrottlegrip
and secure it in place. Then if the brake lever is inadver-
tently squeezed, the piston will not beforced out of thecylin
der.
4. To prevent the reservoir from overflowing while reposi-
tioning the piston in the cdiper, perform the following:
a On models so equipped, remove the master cylinder
chrome cover (Figure 1).
b. Remove the screws securing the cover (A, Figure 2),
and remove the cover (B) and diaphragm.

13
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¢. Use a shop syringe and remove about 50% of the
brake fluid from the reservoir. Do not drain more 5
than 50% of the brake fluid or air will enter the sys-
tem. Discard the brake fluid properly.

5A. On FXSTS models, perform the following:

a Removethe cotter pin and washer (Figure 3) fromthe
caliper upper mounting bolt.

b. Gently push the cdiper against the brake disc to push
the piston back into the caliper to make room for the
new brake pads.

¢. Removethe caliper upper mounting bolt and washers
(A, Figure 4).

d. Remove the caliper lower mounting bolt (B, Figure
4).

e. Slidethebrakecaliper (C, Figure 4) off thebrakedisc. 6

5B. On FLSTS modds, perform the following:

a. Remove the spring pin from the caliper upper mount-
ing bolt.

b. Remove the lower and upper caliper mounting bolts.
Do not lose the washer on the upper mounting bolt.

c. Slidethe brake cdiper off the brake disc.

NOTE
If the brake pads are going to be reused, mark
them so they can be reinstalled into their orig-
inal locations.

6. Remove the outboard pad, pad holder and spring clip as
an assembly (Figure 6). 7
7. Remove the bolt (A, Figure 5) and the pad retainer (B)
securing the inner pad to the caliper.

8. Removetheinboard pad (Figure 6) and the outboard pad
(Figure 7).

9. Push the outboard pad (A, Figure 8) free of the spring
clip (B) and removeit.

10. Check the brake pads (Figure 9) for wear or damage.
Measure the thickness of the brake pad friction materia
(Figure 10). Replace the brake pads if they are worn to the
servicelimit in Table 1.
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11. Check thefriction surface of the new padsfor any de-
brisor manufacturing residue. If necessary, clean them off
with an aerosol brake cleaner.

NOTE

When purchasing new pads, check with the
dealership to make sure the friction com-
pound of the new pad is compatible with the
disc material. Remove roughness from the
backs of the new pads with a fine-cut file,
then thoroughly clean them off with brake
cleaner.

12. Inspect the upper mounting bolt and thelower mounting
pin. Replace them if they are damaged or badly corroded.
13. Replacethe pad retainer (Figure 11) if it is damaged.
14. Check the piston dust boot (Figure 12) in the cdiper. If
the boot is swollen or damaged, or if brake fluid is leaking
from the cdiper, remove and overhaul the caliper. Refer to
Front Brake Caliper (FXSTS and FLSTS Models) in this
chapter.

15. Remove al corrosion from the pad holder.

16. Replace the spring clip if it is damaged or badly cor-
roded.

17. Check the brake disc for wear as described under
Brake Disc inthischapter. Servicethebrakediscif neces-
sary.

18. Assemble the pad holder, spring clip and outboard
brake pad as follows:

a. Lay the pad holder on a workbench so the upper
mounting screw holeis positioned at the upper right
asshownin A, Figure 13.

b. Ingtal the spring clip (B, Figure 13) at the top of the
pad holder so the spring loop faces in the direction
shown in Figure 14.

€. Theoutboard brake pad has an insulator pad mounted
on itsbackside (A, Figure 8).

d. Center the outboard brake pad into the pad holder so
the lower end of the pad rests insgde the pad holder.

13
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Push the upper end of the brake pad past the spring
clip and into the holder.

NOTE
Step 19 is not necessary if the piston was repo-
sitioned in Step 4.

19. After theinstallation of new brake pads, the caliper pis-
ton must be relocated into the caliper beforethe caliper isin
stalled over the brake disc. This will force brake fluid back
up into the reservair. To prevent the reservoir from overflow-
ing, perform the following:

a. Remove the screws (A, Figure 2) securing the cover
(B) and remove the cover and digphragm.

b. Use a shop syringe and remove about 50% of the
brake fluid from the reservoir. Do not drain more
than 50% of the brake fluid or air will enter the sys-
tem. Discard the brake fluid properly.

CAUTION
Do not allow the master cylinder to overflow
during this step. Wash brake fluid off any
painted, plated, or plastic surfaces immedi-
ately as it will damage most surfaces it con-
tacts. Use soapy water and rinse completely.

c. Ingall the old outer brake pad into the cdiper and
againgt the piston.

d. Slowly push the outer brake pad and piston back into
the caliper. Wetch the brake fluid level in the master
cylinder reservair. If necessary, siphon off fluid before
it overflows.

e. Removethe old brake pad.

f. Temporarily install the digphragm and cover. Ingtal
the screws finger-tight at thistime.

20. Ingtal the inner brake pad (Figure 15) into the caliper
from the inside surface. Push the pad into place.

21. Ingtal the outer brake pad/pad holder assembly (Figure
16).

WARNING
The spring clip loop and the brake pad friction
material (Figure 17) must face away from the
piston when the pad holder is installed in the
caliper. Brake failure will occur if this assem-
bly is installed incorrectly.

22. Ingall the pad retainer (Figure 18) onto the backside of
the cdiper, indexing the tabs into the caliper recesses (C,
Figure 5).

23. Ingal the balt (A, Figure 5) through the pad retainer
into the backside of the inner brake pad. Tighten the bolt to
40-50 in.-Ib. (5-6 Nem).

24A. On FXSTS modéls, perform the following:

13
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Spring clip
Pad holder

Pad
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Carefully dide the brake caliper onto the brake disc.
Align the bolt two mounting bolt holes with the
mounting holes on the caliper mounting bracket.
Coat the outside surface of the lower mounting bolt
with Dow Corning Moly 44 grease or an equivalent
prior to installation.

Ingtall the caliper lower mounting bolt (Figure 19)
through the caliper mounting bracket and into the cali-
per. Tighten finger tight at thistime.

. Ingtal the caliper upper mounting bolt and washers

(Figure 20) and screw it into the threaded bushing.
Tighten the bolt finger-tight at thistime.

. Tighten the upper and lower mounting bolts to the

specificationsin Table 2.

Install the washer (Figure 21) and new cotter pin
onto the caliper upper mounting bolt. Bend the ends
of the cotter pin over completely (Figure 3).

24B. On FLSTS models, perform the following:

Coat the outside surface of the lower mounting bolt
with Dow Corning Moly 44 grease or an eguivalent
prior to instalation.

Install the caliper mounting plate and brake pad onto
the backside of the brake disc.

Install the brake cdiper onto the brake disc.

Move the caiper mounting plate into position and
align the hole in the caliper mounting plate with the
raised boss on the brake caliper mounting bracket.
Make surethe spring clipis positioned correctly inthe
brake caliper.

. Ingtdl the upper bolt and washer through the brake

caliper mounting bracket and into the brake caliper.
Tighten finger-tight at thistime.

Install the lower balt through the caliper and into the
brake caliper mounting bracket. Tighten finger-tight at
thistime.

. Tighten the upper and lower mounting bolts to the

specificationsin Table 2.

. Ingtal the spring pin onto the upper mounting bolt.

13
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25. Refill the master cylinder reservoir with DOT 5 brake
fluid, if necessary, to maintain the correct fluid level. Install
the diaphragm, top cover (B, Figure 2) and tighten the
screws (A) to 6-8 in.-Ib. (1 Nem).

26. Apply thefront brakelever several timesto seat the pads
againgt the disc.

WARNING
Do not ride the motorcycle until the front
brake is operating correctly with full hy-
draulic advantage. If necessary, bleed the
brakes as described in this chapter.

27. On models so equipped, ingtall the master cylinder
chrome cover (Figure 1).

FRONT BRAKE PAD REPLACEMENT
(ALL MODELS EXCEPT FXSTS AND FLSTS)

There is no recommended mileage interval for chang-
ing the brake pads. Pad wear depends on riding habitsand
conditions. Frequently check the brake pads for wear. In-
crease the inspection interval when the wear indicator
reachesthe edge of the brakedisc. After removal, measure
the thickness of each brake pad with a vernier caliper or
ruler, and compare measurements to the dimensions in
Table 1.

Alwaysreplace both padsin the caliper at the sametime
to maintain even brake pressure on the disc. Do not dis-
connect the hydraulic brake hose from the brake caliper
for brake pad replacement. Only disconnect the hoseif the
caliper assembly is going to be removed.

CAUTION
Check the pads more frequently when the
lining approaches the pad metal backing
plate. If pad wear is uneven for some rea-
son, the backing plate may come in contact
with the disc and cause damage.

1. Read the information under Brakes Service in this
chapter.

2. Park the motorcycle on level ground.

3. Place a spacer between the brake lever and the throttle
grip, and secure it in place. If the brake lever is inadver-
tently squeezed, this will prevent the pistons from being
forced out of the cylinders.

4. Cleanthetop of themaster cylinder of al dirt and debris.
5. On models so equipped, remove the master cylinder
chrome cover (Figure 22).

6. Remove the screws securing the cover (A, Figure 23),
and remove the cover (B) and diaphragm.
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7. Useashop syringe and remove about 50% of the brake
fluid from the reservoir. Thiswill prevent the master cyl-
inder from overflowing when the pistons are compressed
for reinstallation. Do not drain more than 50% of the
brake fluid or air will enter the system. Discard the brake
fluid properly.

CAUTION
Do not allow the master cylinder to over-
flow during Step 7. Wash brake fluid off any
painted, plated, or plastic surfaces immedi-
ately as it will damage most surfaces it con-
tacts. Use soapy water and rinse completely.
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8. Loosen the pad pin bolts (Figure 24).

CAUTION
The brake disc is thin in order to dissipate
heat and may bend easily. When pushing
against the disc in the following step, sup-
port the disc adjacent to the caliper to pre-
vent damage to the disc.

9. Hold the caliper body from the outside and push it to-
ward the brake disc. Thiswill push the outer pistonsinto
the caliper bores to make room for the new brake pads.
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Constantly check the reservoir to make sure brake fluid
does not overflow. Remove fluid, if necessary, before it
overflows. Install the diaphragm and cover. Tighten the
screws finger-tight.

10. Remove the caliper mounting bolts (Figure 25) and
remove the caliper from the front fork.

11. Remove the pad pin bolts (Figure 24).

12. Remove the inboard and outboard brake pads from
the caliper.

13. Check the brake pads for wear or damage. Measure the
thickness of the brake pad friction material. Replace the
brake padsif they are worn to the service limit in Table 1.
14. Carefully remove rust or corrosion from the disc.

15. Thoroughly clean the pad pin bolts of corrosion or
road dirt.

16. Check the friction surface of the new pads for debris
or manufacturing residue. If necessary, clean them off
with an aerosol brake cleaner.

NOTE
When purchasing new pads, check with the
dealership to make sure the friction com-
pound of the new pad is compatible with the
disc material. Remove roughness from the
backs of the new pads with a fine-cut file,
then thoroughly clean them off.

NOTE

The pads are not symmetrical. The pad with
one tab (4, Figure 26) must be installed on
the inboard side of the left side caliper and
on the outboard side of the right side caliper.
The pad with two tabs (B, Figure 26) must
be installed on the outboard side of the left
side caliper and on the inboard side of the
right side caliper.

NOTE
The front and rear caliper brake pads are
identical with the exception of the FXSTD
models. The FXSTD rear brake pads have a
vertical slot cut into them. Do not inter-
change the rear brake pads with the front
brake pads.

17. Install the outboard pad (Figure 27). Hold the pad in
place against the anti-rattle spring and install both pad pin
bolts (Figure 28) through the caliper and the outboard
brake pad.

18. Install the inboard pad (Figure 29) into the caliper.
Hold the pad in place against the anti-rattle spring and
push both pad pin bolts through the inboard brake pad and
into the caliper. Tighten the pad pin bolts finger-tight.
19. Separate the brake pads (Figure 30) to alow room
for the brake disc.

13
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20. Carefully install the caliper onto the brake disc and
install the mounting bolts (Figure 25). Tighten the boltsto
28-38 ft.-1b. (38-52 Nem).

21. Tighten the pad pin bolts (Figure 24) to 180-200
in.-1b. (20-30 ft.-1b.).

22. Remove the spacer from the front brake lever.

23. Makesurethereissufficient brake fluid in the master
cylinder reservoir. Top it off if necessary.

24. Pump thefront brakelever several timesto reposition
the brake pads against the brake disc.

25. REefill the master cylinder reservair, if necessary, to
maintain the correct fluid level asindicated on the side of
the reservoir. Install the diaphragm and the top cover.
Tighten the screws to 6-8 in.-Ib. (1 Nem).

WARNING
Do not ride the motorcycle until the front
brake is operating correctly with full hy-
draulic advantage. If necessary, bleed the
brakes as described in this chapter.

FRONT BRAKE CALIPER
(FXSTS AND FLSTS MODELS)

NOTE
On FXSTS models, the brake disc and cali-
per are mounted on the right side of the front
wheel, on FLSTS models they are located on
the left side.

Removal (FXSTS Models)

Refer to Figure 31.
1. Remove the cotter pin and washer (Figure 32) from the
caliper upper mounting bolt.
2. Removethe caliper upper mounting bolt and washers (A,
Figure 33).
3. Removethecaliper lower mounting bolt (B, Figure 33).
4, Slidethebrakecaliper (C, Figure 33) off the brakedisc.

NOTE
Step 5 is only necessary if the caliper is go-
ing to be serviced.

5. If the caliper assembly is going to be disassembled for
service, perform the following:

NOTE
If the brake pads are going to be reused, mark
them so they can be reinstalled into their orig-
inal locations.

a Remove the brake pads as described in this chapter.
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b. Slowly apply thefront brakelever to push the piston
part way out of the caliper assembly for ease of re-
moval during caliper service.

6. Drain the brake fluid from the front brake hose as de-
scribed under Brake Hose and Line Replacement in this
chapter.

7. Loosen the banjo bolt at the caliper (D, Figure 33). Re-
move the banjo bolt and the two washers.

8. Movethe brake hoseout of theway and placeitinaplas

tic bag.
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SPRINGER FORK ROCKERS (FXSTS)
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. Cotter pin

. Locknut

. Washer

. Spring fork leg
. Rigid fork leg

Bolt

. Brake reaction link

Nut

. Bearing race

. Spherical ball bearing
. Spherical ball bearing
. Acorn nut

. Bearing
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Rocker (left side)
Pivot stud
Bearing race
Bearing retainer
Jam nut

Bolt

Washer

Bushing

Caliper mounting bracket
Washer

Wave washer
Spacer
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9. If thefront caliper isnot going to be serviced, placeitina
reclosable plastic bag to keep it clean.

Installation (FXSTS Models)

Refer to Figure 31.
1. If the caliper was disassembled for service, install the
brake pads as described in this chapter.
2. Carefully dide the brake caliper (C, Figure 33) onto the
brake disc. Align the bolt two mounting bolt holes with the
bolt holes on the caliper mounting bracket.
3. Coat the outside surface of the lower mounting bolt with
Dow Corning Moly 44 grease or an equivalent prior to in-
sallation.
4. Ingtdl the caliper upper mounting bolt and washers (A,
Figure 33) and screw it into the threaded bushing. Tighten
the bolt finger-tight at thistime.
5. Ingtal the caliper lower mounting bolt (B, Figure 33)
through the caiper mounting bracket and into the caliper.
Tighten finger-tight at thistime.
6. Tighten the upper and lower mounting bolts to the speci-
ficationsin Table 2.
7. Ingal the washer (Figure 34) and new cotter pin onto
the caliper upper mounting bolt. Bend the ends of the cot-
ter pin over completely (Figure 32).
8. Ingtall the brake line onto the caliper with anew washer
on both sides of the brake line fitting, then secure the fit-
ting to the caliper with the banjo bolt (D, Figure 33).
Tighten the banjo bolt to 17-22 ft.-Ib. (23-30 Nem). Make
sure the fitting seats againgt the cdliper locating tabs.
9. Refill the master cylinder reservoir with DOT 5 brake
fluid, if necessary, to maintain the correct fluid level. Ingtall
thediaphragm, top cover and tighten the screwsto 6-8in.-1b.
(1 Nem).
10. Apply thefront brake lever severa timesto seat the pads
against the disc.
11. Bleedthebrakesasdescribed under Bleeding the Sys-
tem in this chapter.

WARNING
Do not ride the motorcycle until the front
brakes operate correctly with full hydraulic
advantage. If necessary, bleed the brakes as
described in this chapter.

Removal (FLSTS Models)

Refer to Figure 35.
1. Remove the spring pin from the caliper upper mounting
bolt.
2. Removethelower and upper caliper mounting bolts. Do
not lose the washer on the upper mounting bolt.
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3. Slidethe brake cdliper off the brake disc.

NOTE
Step 4 is only necessary if the caliper is go-
ing to be serviced.

4. If the caliper assembly is going to be disassembled for
service, perform the following:

NOTE
If the brake pads are going to be reused, mark
them so they can be reinstalled into their orig-
inal locations.

5. Remove the brake pads as described in this chapter.

6. Drain the brake fluid from the front brake hose as de-
scribed under Brake Hose and Line Replacement in this
chapter.

7. Loosen the banjo bolt at the caliper. Remove the banjo
bolt and the two washers.

8. Move the brake hose out of the way and placeit in a
plastic bag.

9. If the front caliper is not going to be serviced, place it
in areclosable plastic bag to keep it clean.

Installation (FLSTS Models)

Refer to Figure 35.
1. If the caliper was disassembled for service, install the
brake pads as described in this chapter.
2. Coat the outside diameter of the lower mounting bolt
with Dow Corning Moly 44 grease or an equivalent prior to
installation.
3. Ingall the caliper mounting plate and brake pad onto the
backside of the brake disc.
4. Ingtdl the brake caliper onto the brake disc.
5. Move the cdiper mounting plate into position and align
the holein the caliper mounting plate with the raised boss on
the brake caliper mounting bracket. Make sure the spring
clip is positioned correctly in the brake caliper.
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Bolt

. Fork leg bracket
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. Spring fork leg

. Rigid fork leg

. Caliper mounting bracket

. Spherical ball bearing race
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Jam nut

Hex nut

Washer

Spherical ball bearing
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FRONT BRAKE CALIPER (FXSTS AND FLSTS MODELS)
3
1 2 4 5 ] 1
‘ N | ' | | |
@ @
1. Bolt
2. Pad retainer — g
3. Brake pads 8
4. Retaining ring |
5. Dust boot -—X\;
6. Piston
7. Piston seal N/
8. Body
9. Bleed valve
10. O-ring 10 1
11. Lower mounting pin @— \\ | |
12. Spring clip | \ N\
0 - OB
14. Threaded bushing J
15. Pad holder 10
16. Washer 12
17. Upper mounting bolt

6. Install the upper bolt and washer through the brake cali-
per mounting bracket and into the brake caliper. Tighten fin-
ger-tight at thistime.

7. Ingal thelower bolt through the caliper and into the brake
caliper mounting bracket. Tighten finger-tight et thistime.

8. Tighten the upper and lower mounting bolts to the speci-
ficationsin Table 2.

9. Ingtall the spring pin onto the upper mounting bolt.

NOTE
Install new steel banjo bolt washers in Step 10.

10. If the brake line was removed, ingtdl it onto the caliper
with anew washer on both sides of the brake line fitting,
then secure the fitting to the caliper with the banjo bolt.
Tighten the banjo bolt to 17-22 ft.-1b. (23-30 Nem). Make
sure the fitting seats against the caliper.

11. Refill the master cylinder reservoir with DOT 5 breke
fluid, if necessary, to maintain the correct fluid level. Ingall

the diaphragm, top cover and tighten the screws to 6-8
in.-1b. (1 Nem).
12. Apply thefront brake lever severa timesto seat the pads
against the disc.

WARNING
Do not ride the motorcycle until the front
brake operates correctly with full hydraulic
advantage.

13. Bleed the brakesasdescribed under Bleeding the Sys-

tem in this chapter.

Disassembly (FXSTS and FLSTS Models)

Refer to Figure 36.

1. Partidly remove the piston from the caliper as described
during caliper removal in this chapter.
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1. Wooden block 4. Air hose
2. Rag 5. Caliper
3. Piston

WARNING

Compressed air will force the piston out of
the caliper under considerable force. Do not
block the piston by hand as injury will occur.

2. Insert a small screwdriver into the notched groove ma
chined in the bottom of the piston bore (Figure 37). Then
pry the retaining ring (Figure 38) out of the caliper body.

3. If thepiston did not come partialy out of the cdiper bore,
perform the following:
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a Placearag and apiece of wood in the caliper (Figure
39). Keep fingers out of the way of the piston.
b. Apply compressed air through the brake hose port and
force the piston out of the caliper.
4. Remove the piston and dust boot assembly (Figure 40).
5. Remove the piston sed (Figure 41) from the groove in
the caliper body.
6. Pull the threaded bushing (A, Figure 42) out of the cali-
per, then remove the pin boot (B).
7. Remove the O-rings from the cdliper body (Figure 43).

Inspection

Service specificationsfor thefront caliper componentsare
not available. Replaceworn, damaged or questionable parts.
1. Clean the caliper body and piston in clean DOT 5
brake fluid or isopropyl alcohol, and dry them with com-
pressed air.

2. Make sure the fluid passageway in the base of the pis-
ton boreis clear. Apply compressed air to the opening to
make sureit isclear. Clean it out, if necessary, with clean
brake fluid.

3. Inspect the piston seal groove in the caliper body for
damage. If it is damaged or corroded, replace the caliper
assembly.
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4. Inspect the banjo bolt threaded holein the caliper body.
If it isworn or damaged, clean it out with ametric thread
tap or replace the caliper assembly.

5. Inspect the bleed valve threaded hole in the caliper
body. If it isworn or damaged, clean it out with a metric
thread tap or replace the caliper assembly.

6. Inspect the bleed screw. Apply compressed air to the
opening and make sure it is clear. Clean it out, if neces-
sary, with clean brake fluid. Install the bleed valve and
tighten it to 80-100 in.-Ib. (9-11 Nem).

7. Inspect the caliper body for damage.

8. Inspect the cylinder wall and piston (Figure 44) for
scratches, scoring or other damage.

9. If the brake caliper mounting bracket wasremoved, in-
spect the bracket (Figure 45) for cracks or damage. In-
spect the front axle bushing (Figure 46) for wear.

Assembly

1. A Harley-Davidson rebuild kit (part No. 44020-83) in-
cludesapiston sedl (A, Figure 47), piston (B), dust boot (C)
and retaining ring (D).

NOTE
Never reuse an old dust boot or piston seal.
Very minor damage or age deterioration
can make the boot and seal ineffective.

2. Soak the new dust and piston seal in clean DOT 5
brake fluid.

3. Carefully install the new piston sea into the groove.
Make sure the seal is properly seated in its groove.

4. Ingtdl new O-rings into the caliper grooves.

5. Wipe the inside of the pin boot with Dow Corning
MOLY 44 grease. Then insert the boot into the bushing
bore with the flange end seating in the bore groove (Fig-
ure 48).

6. Insert the threaded bushing into the boot (Figure 49).
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51 Align gap with top of caliper bore

Retaining
ring

7. Ingall the piston dust boot on the piston before the piston
isingtalled in the caliper bore. Perform the following:

a Place the piston on the workbench with its open side
facing up.

b. Align the piston dust boot with the piston so the shoul -
der on the dust boot faces up.

¢. Slidethe piston dust boot onto the piston until thein-
ner lip onthe dust boot seatsin the piston groove (Fig-
ure 40).

8. Coat the piston and the caliper bore with DOT 5 brake
fluid.

9. Alignthe piston with the cdliper bore o its open end faces
out (Figure 40). Then push the piston in until it bottoms.

10. Sesat thepiston dust boot (Figure 50) into thecdiper bore.

11. Locate the retaining ring groove in the top end of the
caliper bore. Aligntheretainingring soitsgap (Figure 51) is
at the top of the cdiper bore and install thering into thering
groove. Make suretheretaining ringiscorrectly sested inthe
groove.

12. Apply alight coat of Dow Corning MOLY 44 greaseto
the caliper mounting lug bores.

13. If the bleed valve assembly was removed, install it
and tighten it to 80-100 in.-1b. (9-11 Nem).

14. Install the caliper and brake pads as described in this
chapter.

15. Bleed thebrakesasdescribed under Bleeding the Sys-
tem in this chapter.
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BRAKE REACTION LINK
Removal/Installation (FXSTS Models)

Refer to Figure 31.

1. Removethe cotter pin, locknut (Figure 52) and shaft nut
(Figure 53) from the mounting bolt.

2. Removethe mounting bolt securing thereaction link to the
cdiper mounting bracket and front fender. Do not lose the
washer (Figure 54) between the reaction link and the fender.
3. Remove the cotter pin, locknut and washer (Figure 55)
securing the reaction link to the threaded post on the rigid
fork. Discard the locknut.

4. Remove the reaction link (Figure 56) from the rigid fork

post.

5. Ingdl thereaction link (A, Figure 57) onto the threaded post
(B) on therigid fork. Push the reaction link on until it bottoms.
6. Ingal the washer and new locknut onto the threaded
post, Tighten the locknut (Figure 55) securdly and install a
new cotter pin. Bend the ends over completely.

7. Correctly position the reaction link with the caliper
mounting bracket and front fender.

8. Install awasher (A, Figure 58) between thereaction link
and the front fender and hold it in place and partialy ingtall
the mounting bolt (B).

9. Ingdl the rubber spacer and washer (A, Figure 59) ontothe
shaft nut, then push the mounting bolt (B) dl the way through
dl components. Tighten the shaft nut securely (Figure 53).
10. Ingtall the washer (Figure 60), new locknut and shaft
nut (Figure 52). Tighten the locknut securely then instal a
new cotter pin. Bend the ends over completely.

11. Repeat for the other sideif necessary.

Removal/Installation
(FLSTS Models)

Refer to Figure 35.
1. Removethefront brakecdliper asdescribed inthischapter.
2. Remove the front wheel as described in Chapter Nine.
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3. Removethefront fender asdescribed in Chapter Fourteen.
4. Remove the bolt, acorn locknut and washer securing the
brake reaction link to the caliper mounting bracket. Discard
the acorn locknuit.
5. Remove the cdiper mounting bracket, Teflon-coated
washer, rubber washer and left side pivot deeve from the
fork rocker.
6. Remove the bolt, acorn locknut and washer securing the
brake reaction link to the fork leg bracket. Discard the acorn
locknut. Remove the brake reaction link.
7. If necessary, remove the bolts securing the fork leg
bracket to the rigid fork and remove the bracket.
8. Ingallation is the reverse of the remova steps. Note the
following:

a Ingdl new acorn locknuts.

b. Tighten locknutsto 35-40 ft.-Ib. (48-54 Nem).

Inspection (All Models)

1. Check the reaction link for bending or other damage
(Figure 61).

2. Inspect the sphericd bearing (Figure 62) at each end. If
damaged, replace the reaction link.

3. On FXSTS models, inspect the mounting hardware (Fig-
ure 63) for damage.
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FRONT BRAKE CALIPER
(ALL MODELS EXCEPT FXSTS AND FLSTS)

Removal/Installation

CAUTION
Do not spill brake fluid on the front fork or
front wheel. Wash brake fluid off any
painted, plated, or plastic surfaces immedi-
ately as it will destroy most surfaces it con-
tacts. Use soapy water and rinse completely.

1. If the caliper assembly is going to be disassembled for
service, perform the following:

NOTE
By performing Steps 1b and Ic, compressed
air may not be necessary for piston removal
during caliper disassembly.

a. Removethebrake padsasdescribed inthischapter.

CAUTION
Do not allow the pistons to travel out far
enough to come in contact with the brake
disc. If this happens, the pistons may scratch
or gouge the disc during caliper removal.

b. Slowly apply the brakelever to push the pistons part
way out of the caliper assembly for ease of removal
during caliper service.

C. Loosen the two caliper body mounting bolts (A,
Figure 64).

d. Loosen the brake hose banjo bolt (B, Figure 64).

2. Remove the banjo bolt and sealing washers (B, Figure
64) attaching the brake hoseto the caliper assembly. Do not
lose the sedling washer on each side of the hose fittings.

3. Place the loose end of the brake hose in a reclosable
plastic bag to prevent the entry of debrisand to prevent re-
sidual brake fluid from leaking out.

4. Removethecaliper mounting bolts (Figure 65) and re-
move the caliper from the front fork.

5. If necessary, disassemble and service the caliper as-
sembly as described in this chapter. If the front caiper is
not going to be serviced, placeitin areclosable plagtic bag to
keep it clean.

6. Install by reversing these removal steps. Note the fol-
lowing:

a. Install the caliper assembly onto the disc, being
careful not to damage the leading edge of the brake
pads.

b. Instal the bolts (Figure 65) securing the brake cali-
per assembly to the front fork and tighten them to
28-38 ft.-lb. (38-52 Nem).
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c. Apply clean DOT 5 brake fluid to the rubber portions
of the new sealing washers prior to installation.

d. Install a new sealing washer on each side of the
brake hose fitting and install the banjo bolt (B, Fig-
ure 64). Tighten the banjo bolt to 17-22 ft.-Ib.
(23-30 N*m).

e. Bleed the brakes as described under Bleeding the
System in this chapter.

WARNING
Do not ride the motorcycle until the front
brake operates correctly with full hydraulic
advantage. If necessary, bleed the brakes as
described in this chapter.
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66 FRONT BRAKE CALIPER
(ALL MODELS EXCEPT FXSTS AND FLSTS)

1. Inboard caliper body 9. Outboard caliper body
2. O-rings 10. Cap

3. Piston seal 11. Mounting bolt

4. Dust seal 12. Bleed valve

5. Piston 13. Pad pin bolt

6. Inboard brake pad 14. Trim plate

7. Anti-rattle spring 15. Caliper body bolt

8. Outboard brake pad

Disassembly

67
1. Remove the caliper and brake pads (Figure 66) as de-

scribed in this chapter.

2. Remove the two caliper body bolts (Figure 67) loos-
ened during the removal procedure.

3. Separate the caliper body halves. Remove the O-ring
seals (Figure 68). New O-ring seals must beinstalled ev-
ery time the caliper is disassembled.

NOTE

If the pistons were partially forced out of the
caliper body during removal, Steps 4-6 may
not be necessary. If the pistons or caliper
bores are corroded or very dirty, a small
amount of compressed air may be necessary
to completely remove the pistons from the
body bores.
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4. Place apiece of soft wood or afolded shop cloth over
the end of the pistons and the caliper body. Turn the as-
sembly over and place it on the workbench with the pis-
tons facing down.

WARNING
Compressed air will force the pistons out of
the caliper bodies under considerable force.
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Do no block the piston by hand as injury will
occur.

5. Apply the air pressure in short spurts to the hydraulic
fluid passageway to force out the pistons. Repeat this for
the other caliper body half. Useaservice station air hoseif
compressed air is not available.

CAUTION
In Step 6, do not use a sharp tool to remove
the dust and piston seals from the caliper
cylinders. Do not damage the cylinder sur-

face.

6. Use a piece of wood or a plastic scraper to carefully
push the dust seal and the piston seal (Figure 69) in to-
ward the caliper cylinder and out of their grooves. Re-
move the dust and piston seals.

7. If necessary, unscrew and remove the bleed valve (A,
Figure 70).

8. Inspect the caliper assembly as described in this sec-
tion.

Inspection

1. Clean both caliper body halves and pistons in clean
DOT 5brakefluid or isopropy! a cohol, and dry them with
compressed air.

2. Make sure the fluid passageways (Figure 71) in the
piston bores are clear. Apply compressed air to the open-
ings to make sure they are clear. Clean them out, if neces-
sary, with clean brake fluid.

3. Make sure the fluid passageways (A, Figure 72) in
both caliper body halves are clear. Apply compressed air
to the openings to make sure they are clear. Clean them
out, if necessary, with clean brake fluid.

4. Inspect the piston and dust seal grooves (Figure 73) in
both caliper bodies for damage. If they are damaged or
corroded, replace the caliper assembly.

5. Inspect the banjo bolt threaded hole (B, Figure 70) in
the outboard caliper body. If it isworn or damaged, clean
it out with ametric thread tap or replacethe caliper assem-
bly.

6. Inspect the bleed valve threaded hole in the caliper
body. If it isworn or damaged, clean it out with a metric
thread tap or replace the caliper assembly.

7. Inspect the bleed valve. Apply compressed air to the
opening and make sure it is clear. Clean it out, if neces-
sary, with clean brake fluid. Install the bleed valve and
tighten it to 80-100 in.-1b. (9-11 Nem).

8. Inspect both caliper bodies for damage. Check the in-
board caliper mounting bolt hole threads (B, Figure 72)
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for wear or damage. Clean the threads with an appropri-
ately sized metric tap or replace the caliper assembly.

9. Inspect the cylinder walls and pistons for scratches,
scoring or other damage.

10. Check the anti-rattle spring (Figure 74) for wear or
damage.

Assembly

WARNING
Never reuse old dust seals or piston seals.
Very minor damage or age deterioration
can make the seals ineffective.

1. Soak the new dust and piston seals in clean DOT 5
brake fluid.

2. Coat the piston bores and pistons with clean DOT 5
brake fluid.

3. Carefully ingtall the new piston sedls into the lower
grooves. Make sure the seals are properly seated in their
respective grooves.

4. Carefully install the new dust seals into the upper
grooves. Make sure all seals are properly seated in their
respective grooves (Figure 75).

5. Repeat Step 3 and Step 4 for the other caliper body
half.

6. Position the pistons with the open end facing out and
install the pistons into the caliper cylinders (A, Figure
76). Pushthe pistonsin until they bottom (B, Figure 76).
7. Repeat Step 6 for the other caliper body half. Make
sure all pistons areinstalled correctly.

8. Coat thenew O-ring sealsin DOT 5 brakefluid and in-
stall the O-rings (Figure 68) into theinboard caliper half.
9. Install the anti-rattle spring (Figure 77) onto the boss
on the outboard caliper half.

10. Make surethe O-rings are till in place and assemble
the caliper body halves.

13
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11. Install one of the caliper mounting bolts through the
upper hole (A, Figure 78) to correctly align the caliper
halves.

12. Install the two caliper body bolts (B, Figure 78) and
tighten them securely. They will betightened to the speci-
fication after the caliper isinstalled on the front fork.

13. If the bleed valve assembly was removed, install it
and tighten it to 80-100 in.-1b. (9-11 Nem).

14. Install the caliper and brake pads as described in this
chapter.

15. Tighten thetwo caliper body mounting bolts (A, Fig-
ure 64) to 28-38 ft.-Ib. (38-52 Nem).

16. Bleedthebrakesasdescribed under Bleeding the Sys-
tem in this chapter.

FRONT MASTER CYLINDER
Removal

CAUTION

Cover the fuel tank and front fender with a
heavy cloth or plastic tarp to protect them
from accidental brake fluid spills. Wash
brake fluid off painted, plated, or plastic
surfaces immediately as it will destroy most
surfaces it contacts. Use soapy water and
rinse completely.

1. On models so equipped, remove the windshield as de-
scribed in Chapter Fourteen.

2. Removethemirror (A, Figure 79) fromthemaster cylinder.
3. Cleanthetop of themaster cylinder of all dirt and debris.

CAUTION
Failure to install the spacer in Step 2 will re-
sult in damage to the rubber boot and plunger
on the front brake switch.

4. Insart a5/32 in. (4 mm) thick spacer between the brake
lever and lever bracket. Make sure the spacer staysin place
during the following steps.

5. On models so equipped, remove the master cylinder
chrome cover (B, Figure 79).

6. Remove the screws securing the cover (A, Figure 80),
and remove the cover (B) and diaphragm.

7. Useashop syringetodraw al of the brakefluid out of the
master cylinder reservoir. Temporarily reingtal the dia
phragm and the cover. Tighten the screws finger-tight.

8. Remove the banjo bolt and sealing washers (C, Figure
79) securing the brake hose to the master cylinder.

9. Place the loose end of the brake hose in a reclosable
plastic bag to prevent the entry of moisture and debris. Tie
the loose end of the hose to the handlebar.
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10. Remove the screw securing the right side switch to-
gether and separate the switch.

11. Removetheboltsand washers securing the clamp and
master cylinder to the handlebar.

12. Remove the master cylinder assembly from the han-
dlebar.

13. Drain any residual brake fluid from the master cylin-
der and dispose of it properly.

14. If the master cylinder assembly isnot going to be ser-
viced, reinstall the clamp and Torx boltsto the master cyl-
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inder. Place the assembly in a reclosable plastic bag to
protect it from debris.

Installation

1. Insertthe5/32in. (4 mm) thick spacer between the brake
lever and lever bracket if not in place. Make sure the spacer
stays in place during the following steps.

2. Position the front master cylinder onto the handlebar.
Align the master cylinder notch (Figure 81) with the lo-
cating tab on the lower portion of the right side switch.
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CAUTION
Do not damage the front brake light switch
and rubber boot (Figure 82, typical) when
installing the master cylinder in Step 3.

3. Pushthemaster cylinder all theway onto the handlebar
(A, Figure 83). Hold it in this position and install the up-
per portion of theright side switch (B, Figure 83). Install
the switch’s clamping screw and tighten it securely.

4. Position the clamp and install the bolts and washers.
Tighten the upper mounting bolt, then the lower bolt.
Tighten the boltsto 70-80 in.-Ib (8-9 Nem).

5. Apply clean DOT 5 brake fluid to the rubber portions of
the new sealing washers prior to installation.

6. Ingtal new sealing washers and the banjo bolt (C, Fig-
ure 79) securing the brake hose to the master cylinder.
Tighten the banjo bolt to 17-22 ft.-1b. (23-30 Nem).

7. Remove the spacer from the brake lever.

8. Ingtall themirror (A, Figure 79) onto the master cylinder.
9. On models so equipped, install the windshield or front
fairing.

10. Temporarily install the diaphragm and top cover (B,
Figure 80) onto the reservoir. Tighten the screws fin-
ger-tight at thistime.

11. On modes so equipped, install the master cylinder
chrome cover (B, Figure 79).

12. Refill the master cylinder reservoir and bleed the
brake system as described under Bleeding the System in
this chapter.

13. On models so equipped, install the windshield as de-
scribed in Chapter Fourteen.

Disassembly

1. Storethe master cylinder components (Figure 84) ina
divided container, such as arestaurant-size egg carton, to
help maintain their correct alignment positions.

2. Remove the screws securing the top cover if they are
still in place. Remove the top cover and the diaphragm
from the master cylinder.

3. Remove the master cylinder assembly as described in
this chapter.

4. Removethesnap ring (A, Figure 85) and pivot pin se-
curing the hand lever to the master cylinder. Remove the
hand lever (B, Figure 85).

5. Remove the retainer (A, Figure 86) and the rubber
boot (B) from the area where the hand lever actuates the
piston assembly.

6. Remove the piston assembly (Figure 87) and the
spring.

7. Inspect all parts as described in this section.
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84 FRONT MASTER CLYINDER

. Screw

. Sight glass

. Top cover

. Diaphram

. Pivot pin

. T27 Torx screw
Washer

. Clamp

. Body

. Piston assembly
. Bushing

. Hand lever

. Snap ring

. Washer

. Acorn nut
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Inspection

Replace worn or damage parts as described in this sec-
tion. It isrecommended that a new piston kit assembly be
installed every time the master cylinder is disassembled.
1. Clean al parts in isopropyl alcohol or clean DOT 5
brake fluid. Inspect the body cylinder bore surface for
signsof wear and damage. If it islessthan perfect, replace
the master cylinder assembly. The body cannot be re-
placed separately.

2. Inspect the piston cup (A, Figure 88) and O-ring (B)
for signs of wear and damage.

3. Make sure the fluid passage (Figure 89) in the bottom of
the master cylinder reservoir isclear. Cleanit out if necessary.
4. Inspect the piston contact surface for signs of wear and
damage.

5. Check the end of the piston (C, Figure 88) for wear
caused by the hand lever.

6. Check the hand lever pivot lugs in the master cylinder
body for cracks or elongation.

7. Inspect the hand lever pivot hole and bushing (A, Figure
90), and the pivot pin (B) for wear, cracks or elongation.

8. Inspect the piston cap and retainer (Figure 91) for wear
or damage.
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9. Inspect the threads in the bore for the banjo bolt. If they
areworn or damaged, clean them out with athread tap or re-
place the master cylinder assembly.
10. Check thetop cover and diaphragm for damage or de-
terioration.
11. If necessary, separate the cover from the diaphragm
asfollows:

a. Pull straight up on the sight glass (Figure 92) and

remove it from the cover and diaphragm.
b. Separate the diaphragm from the cover.
¢. Thetrim plate may separate from the cover.

Assembly

NOTE
When installing a new piston assembly, coat
all parts with the lubricant provided with
the Harley-Davidson parts kit. When in-
stalling existing parts, coat them with DOT
5 brake fluid.

NOTE
Make sure the new piston kit is for a single
front disc motorcycle.

CAUTION
The cover and diaphragm must be assem-
bled as described. If the sight glass is not in-
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stalled correctly through the cover and
diaphragm neck, brake fluid will leak past
these components.

1. If the cover and the diaphragm were disassembled, as-
semble them asfollows:

a. Install thetrim plate (Figure 93) onto the cover if it
was removed.

b. Insert the neck of the diaphragm into the cover.
Pressitinuntil it seats correctly and the outer edges
are aligned with the cover.

c. Push the sight glass (Figure 92) straight down
through the cover and the neck of the diaphragm
(Figure 94) until it snapsinto place. The sight glass
must lock these two parts together to avoid a brake
fluid leak.

2. Soak the new cup, O-ring and piston assembly in clean
DOT 5 brake fluid for 15 minutes to make them pliable.
Coat the inside of the cylinder bore with clean brakefluid
prior to the assembly of parts.

CAUTION
When installing the piston assembly, do not
allow the cup to turn inside out as it will be
damaged and allow brake fluid leaks within
the cylinder bore.

3. Install the spring and piston assembly into the cylinder
(Figure 95). Push them in until they bottom in the cylin-
der (Figure 87).

4. Position the retainer with the flat side going on first,
andinstall the piston cap and retainer onto the piston end.
5. Push down on the piston cap (Figure 96). Hold it in
place and pressthe retainer down until it correctly seatsin
the cylinder groove (A, Figure 86).

6. Make sure the bushing is in place in the hand lever
pivot area.

7. Install the hand lever (B, Figure 85) into the master
cylinder. Install the pivot pin and secure it with the snap
ring. Make sure the snap ring is correctly seated in the
pivot pin groove (A, Figure 85).

8. Slowly apply the lever to make sureit pivots fregly.
9. Install themaster cylinder asdescribed in thischapter.

REAR BRAKE PAD REPLACEMENT

There is no recommended mileage interval for chang-
ing the brake pads. Pad wear depends on riding habitsand
conditions. Frequently check the pads for wear. Increase
the inspection interval when the wear indicator reaches
the edge of the brake disc. After removal, measure the
thickness of each brake pad with avernier caliper or ruler,
and compare measurementsto thedimensionsin Table 1.
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Alwaysreplace both padsin the caliper at the sametime
to maintain even brake pressure on the disc. Do not dis-
connect the hydraulic brake hose from the brake caliper
for brake pad replacement. Only disconnect the hoseif the
caliper assembly is going to be removed.

CAUTION
Check the pads more frequently when the
lining approaches the pad metal backing
plate. If pad wear is uneven for some rea-
son, the backing plate may come in contact
with the disc and cause damage.
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1. Read Brake Service in this chapter.

2. Park the motorcycle on level ground.

3. Tietheend of the brake pedal to the frame. If the brake
pedd is inadvertently applied, this will prevent the piston
from being forced out of the cylinder.

4. On models so equipped, remove the right side saddlebag
as described in Chapter Fourteen.

5. Cleanthetop of therear master cylinder of al dirt and de-
bris.

6. Remove the screws securing the cover, and remove the
cover (Figure 97) and diaphragm.
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7. Use a shop syringe to remove about 50% of the brake
fluid from the reservoir. Thiswill prevent the master cyl-
inder from overflowing when the pistons are compressed
for reinstallation. Do not drain more than 50% of the
brake fluid or air will enter the system. Discard the brake
fluid.

8. Loosen the pad pin bolts.

CAUTION
Do not allow the master cylinder to over-
flow during Step 9. Wash brake fluid off
painted, plated, or plastic surfaces immedi-
ately as it will destroy most surfaces it con-
tacts. Use soapy water and rinse completely.

CAUTION
The brake disc is thin and easily damaged.
When pushing against the disc in the follow-
ing step, support the disc adjacent to the
caliper to prevent damage.

9. Hold the caliper body from the outside and push it to-
ward the brake disc. Thiswill push the outer pistonsinto
the caliper bores to make room for the new brake pads.
Constantly check the reservoir to make sure brake fluid
does not overflow. Remove fluid, if necessary, before it
overflows. Install the diaphragm and cover. Tighten the
screws finger-tight.

10. Remove the pad pin bolts (Figure 98).

11. Remove the inboard and outboard brake pads from
the caliper.

12. Check the brake pads for wear or damage. Measure the
thickness of the brake pad friction material. Replace the
brake padsif they are worn to the service limit in Table 1.
13. Carefully removeany rust or corrosion fromthedisc.
14. Thoroughly clean the pad pinsof any corrosion or de-
bris.

15. Check the friction surface of the new pads for debris
or manufacturing residue. If necessary, clean them off
with an aerosol brake cleaner.

NOTE
When purchasing new pads, check with
the dealership to make sure the friction
compound of the new pad is compatible
with the disc material. Remove roughness
from the backs of the new pads with a
fine-cut file then thoroughly clean them

off-

NOTE
The pads are not symmetrical. The pad with
one tab (4, Figure 99) must be installed on
the outboard side. The pad with two tabs (B,

13
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Figure 99) must be installed on the inboard
side of the caliper.

NOTE
The rear and front caliper brake pads are
identical with the exception of the FXSTD
models. The FXSTD rear brake pads have a
vertical slot cut into them. Do not inter-
change them with the front brake pads.

16. Install the outboard pad (Figure 100) into thecaliper.
17. Hold the pad in place and install the pad pin bolts
(Figure 98) part way into hold the outboard pad in place.
18. Install the inboard pad (Figure 101) into the caliper.
19. Push the pad pin bolts (Figure 98) through the in-
board pad and tighten them to 180-200 in.-Ib. (20-23
Nem).

20. Make surethereissufficient brake fluid in the master
cylinder reservoir. Top it off if necessary.

21. Untie the brake pedal from the frame and pump the
rear brake pedal to reposition the brake pads against the
brake disc. Roll the motorcycle back and forth. Continue
to pump the brake pedal as many times asit takesto refill
the cylinders in the caliper and correctly position the
brake pads against the disc.

22. Réefill the master cylinder reservoir, if necessary, to
maintain the correct fluid level asindicated on the side of
the reservoir. Install the diaphragm and the top cover.
Tighten the screwsto 6-8 in.-Ib. (1 Nem).

WARNING
Do not ride the motorcycle until the rear
brake is operating correctly with full hy-
draulic advantage. If necessary, bleed the
brakes as described in this chapter.

REAR BRAKE CALIPER
Removal/Installation

CAUTION
Do not spill brake fluid on the swing arm or
rear wheel. Wash brake fluid off any
painted, plated, or plastic surfaces immedi-
ately as it will damage most surfaces it con-
tacts. Use soapy water and rinse completely.

1. If the caliper assembly is going to be disassembled for
service, perform the following:

NOTE
By performing Steps 1b and Ic, compressed
air may not be necessary for piston removal
during caliper disassembly.
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a. Removethe brake pads as described in thischapter.

CAUTION
Do not allow the pistons to travel out far
enough to come in contact with the brake
disc. If this happens, the pistons may scratch
or gouge the disc during caliper removal.

b. Slowly apply the brakelever to push the pistons part
way out of the caliper assembly for ease of removal
during caliper service.

¢. Loosen the brake hose banjo bolt (A, Figure 102).
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d. Loosen the three body mounting bolts (B, Figure
102).

2. Loosen the banjo bolt (A, Figure 102) attaching the
brake hose to the caliper assembly.

3. Place the loose end of the brake hose in a reclosable
plastic bag to prevent the entry of debrisand to prevent re-
sidual brake fluid from leading out.

4. Remove the rear wheel as described in Chapter Nine.
5. Removethe banjo bolt and sealing washers (A, Figure
102) attaching the brake hoseto therear caliper assembly.
6. Remove the rear caliper assembly (Figure 103) from
the swing arm.

7. If necessary, disassemble and service the caliper as-
sembly as described in this chapter.

8. If therear caliper isnot going to be serviced, placeitina
reclosable plastic bag to keep it clean.

9. Installation isthe reverse of removal. Note the follow-
ing:

a. Install the caliper assembly onto the disc, being
careful not to damage the leading edge of the brake
pads.

b. Refer to Chapter Nine to complete the installation
of therear axle.

c. Apply clean DOT 5 brake fluid to the rubber portions
of the new sealing washers prior to installation.

505

d. Install a new sealing washer on each side of the
brake hose fitting and install the banjo bolt (A, Fig-
ure 102). Tighten the banjo bolt to 17-22 ft.-Ib
(23-30 Nem).

e. If disassembled, tighten the three body mounting
bolts (B, Figure 102) to 28-38 ft.-lb. (38-52 Nem).

f. Bleed the brakes as described under Bleeding the
System in this chapter.

WARNING
Do not ride the motorcycle until the rear
brake is operating correctly with full hy-
draulic advantage. If necessary, bleed the
brakes as described in this chapter.

Disassembly

1. Removethe caliper and brake pads (Figure 104) asde-
scribed in this chapter.

2. Remove the three caliper body bolts (Figure 105)
loosened during the removal procedure.

3. Separate the caliper body halves. Remove the O-ring
seals (Figure 106). New O-ring seals must be installed
every time the caliper is disassembled.

NOTE

If the pistons were partially forced out of the
caliper body during removal, Steps 4-6 may
not be necessary. If the pistons or caliper
bores are corroded or very dirty, a small
amount of compressed air may be necessary
to completely remove the pistons from the
body bores.

4. Place apiece of soft wood or afolded shop cloth over
the end of the pistons and the caliper body. Turn the as-
sembly over and place it on the workbench with the pis-
tons facing down.

WARNING
Compressed air will force the pistons out of
the caliper bodies under considerable force.
Do not block the piston by hand as injury will
occur.

5. Apply the air pressure in short spurts to the hydraulic
fluid passageway to force out the pistons. Repeat this for
the other caliper body half. Useaservice station air hoseif
compressed air is unavailable.

CAUTION
In Step 7, do not use a sharp tool to remove
the dust and piston seals from the caliper
cylinders. Do not damage the cylinder sur-

face.
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104 REAR BRAKE CALIPER
1. Caliper body bolt 9. Anti-rattle spring
2. Pad pin bolt 10. O-ring
3. Trim plate 11. Rubber bumper
4. Bleed valve 12. Outboard caliper body
5. Cap 13. Brake pads
6. Piston seal 14. Inboard caliper body
7. Dust seal
8. Piston

6. Use a piece of wood or a plastic scraper to carefully
push the dust seal and the piston seal in toward the caliper
cylinder and out of their grooves. Remove the dust and
piston seals.

7. If necessary, unscrew and removethe bleed valve (Fig-
ure 107).

8. Inspect the caliper assembly as described in this sec-
tion.

Inspection

1. Clean both caliper body halves and pistons in clean
DOT 5 brake fluid or isopropyl acohol and dry them with
compressed air.

2. Make sure the fluid passageways (Figure 108) in the
piston bores are clear by applying compressed air to the
openings. Clean them out, if necessary, with clean brake
fluid.

3. Make sure the fluid passageways (Figure 109) in both
caliper body halves are clear by applying compressed air
to the openings. Clean them out, if necessary, with clean
brake fluid.

4. Inspect the piston and dust seal groovesin both caliper
bodies for damage. If they are damaged or corroded, re-
place the caliper assembly.
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5. Inspect the banjo bolt threaded hole in the outboard
caliper body. If it isworn or damaged, clean it out with a
metric thread tap or replace the caliper assembly.

6. Inspect the bleed valve threaded hole in the caliper
body. If it isworn or damaged, clean it out with a metric
thread tap or replace the caliper assembly.

7. Inspect the bleed valve. Apply compressed air to the
opening and make sureitisclear. Cleanit out if necessary
with clean brake fluid. Install the bleed valve and tighten
it to 80-100 in.-1b. (9-11 Nem).

8. Inspect both caliper bodies for damage. Check the in-
board caliper mounting bolt hole threads (Figure 110) for
wear or damage. Clean them with an appropriate size met-
ric tap or replace the caliper assembly.

9. Inspect the cylinder walls and pistons for scratches,
scoring or other damage.

10. Check the anti-rattle spring for wear or damage.

Assembly

WARNING
Never reuse old dust seals or piston seals.
Very minor damage or age deterioration
can make the seals ineffective.

1. Soak the new dust and piston sedls in clean DOT 5
brake fluid.

2. Coat the piston bores and pistons with clean DOT 5
brake fluid.

3. Carefully install the new piston seals into the lower
grooves. Make sure the seals are properly seated in their
respective grooves.

4. Carefully install the new dust seals into the upper
grooves. Make sure all seals are properly seated in their
respective grooves.

5. Repeat Step 3 and Step 4 for the other caliper body
half.

6. Position the pistons with the open end facing out and
install the pistons into the caliper cylinders. Push the pis-
tonsin until they bottom.

7. Repeat Step 6 for the other caliper body half. Make
sure al pistons areinstalled correctly.

8. Coat thenew O-ring sealsin DOT 5 brakefluid and in-
stall the O-ringsinto the inboard caliper half.

9. Install the anti-rattle spring (Figure 111) onto the boss
on the outboard caliper half.

10. Make surethe O-rings are still in place and assemble
the caliper body halves.

11. Install the three caliper body bolts (Figure 105) and
tighten them securely. They will be tightened to the speci-
fied torque after the caliper isinstalled on the rear disc.
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12. Install anew rubber bumper (Figure 112) if it wasre-
moved.

13. Instal the bleed valve assembly (Figure 107) if it
was removed and tighten it to 80-100 in.-Ib. (9-11 Nem).
14. Install the caliper and brake pads as described in this
chapter.

15. Tighten the three caliper body mounting bolts to
28-38 ft.-1b. (38-52 Nem).

16. Bleedthe brakesasdescribed under Bleeding the Sys-
tem in this chapter.

REAR MASTER CYLINDER
Removal

1. Remove the exhaust system as described in Chapter
Seven.
2. On models so equipped, refer to Chapter Fourteen and
perform the following:
a Removetheright side saddlebag.
b. Remove the right side footboard.
3. At therear brake caliper, perform the following:
a Insert a hose onto the end of the bleed valve (Figure
113). Insert the open end of the hose into a container.
b. Open the bleed valve and operate the rear brake pedal
todrainthe brakefluid. Removethehoseand closethe
bleed valve after draining the assembly. Discard the
brake fluid properly.
4, Remove the screws securing the cover, and remove the
cover (Figure 97) and diaphragm.
5. Remove the banjo bolt and sedling washers (A, Figure
114) securing the brake hose to the front of the master cylin-
der cartridge body.
6. Remove and/or release clips or tie-wraps securing the
rear brake line to the chassis until there is only enough
slack in the brake line to alow the removal of the brake
line from the front of the master cylinder fitting.
7. Disconnect the rear brake line from the front of the
master cylinder. Place the loose end of the brake hosein a
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116 REAR MASTER CYLINDER

. Cotter pin

. Washer

. Clevis pin
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. Spring retainer
. Spring
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. Cartridge rebuild kit
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. Sight glass

. Diaphragm

. Cover
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. Sealing washer
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reclosabl e plastic bag to prevent the entry of debrisand to
prevent any residua brake fluid from leaking out.

8. Useal 1/8in. open-end wench, remove the hex nut (B,
Figure 114) securing the front of the master cylinder car-
tridge assembly to the frame boss. Pull the master cylinder
free from the square hole in the frame boss.

9. Remove the cotter pin and washer from the clevis pin.
10. Withdraw theclevispin (A, Figure 115) and disconnect
the master cylinder (B) from the rear brake pedal assembly.
Remove the master cylinder assembly from the frame.

11. If necessary, service the master cylinder as described in
thischapter. If the master cylinder isnot going to be serviced,
placeit in areclosable plastic bag to keep it clean.

Installation

1. Ingall the master cylinder onto the rear brake peda as-
sembly.

2. Ingtall theclevispinthrough thetwo parts, theninstall the
washer and new cotter pin. Bend the endsover completely.

3. Insert the front of the master cylinder through the hole
in the mounting bracket.

4. Apply ThreeBond TB1342 or an equivaent
threadl ocking compound to the hex nut threads prior toin-
stalation. Install the hex nut (B, Figure 114) and tighten it
to 50 ft.-lb. (68 Nem).

5. Connect the rear brake line to the front of the master
cylinder cartridge body.

6. Lubricate the new steel/rubber washers on each side
with fresh DOT5 brake fluid.
7. Install a new steel/rubber washer on each side of the
brake hose banjo fitting. Insert the banjo bolt through the
washers and banjo fitting and thread it into the cartridge
body (A, Figure 114). Then tighten the banjo bolt to 17-22
ft.-1b. (23-30 Nem).
8. Securetherear brakelineto the chassisusing tie-wraps
or new clips.
9. Bleed the brakes as described under Bleeding the Sys-
tem in this chapter.
10. On moddls so equipped, refer to Chapter Fourteen and
perform the following:

a Ingdl theright side footboard.

b. Ingdll theright side saddlebag.
11. Ingal theexhaust system as described in Chapter Seven.

WARNING
Do not ride the motorcycle until the rear
brake is operating correctly with full hy-
draulic advantage. If necessary, bleed the
brakes as described in this chapter.

Disassembly

Refer to Figure 116.

1. Clean the exterior master cylinder housing with clean
DOT 5 brake fluid or isopropyl acohol and dry it.
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2. Storethe master cylinder componentsin adivided con-
tainer, such as a restaurant-size egg carton, to help main-
tain their correct alignment positions.

3. Remove the master cylinder cover and digphragmiif it is
il installed.

4, Compress the spring, rubber boot and washer.

NOTE
On 2003 models, the pushrod, clevis pin and
spacer washer are an integral component.

5. On 2000-2002 models, support the master cylinder in a
vise. Useabrassdrift to carefully tap out the pushrod pin (A,
Figure 117) from theclevis. Separate the clevis (B) from the
pushrod.

6. Remove the washer, rubber boot, spring retainer and
spring (Figure 118).

7. Depress the pushrod (A, Figure 119) and remove the
snap ring (B).
8. Remove the pushrod (Figure 120).

9. Remove the piston assembly (A, Figure 121) and spring
(B) from the cartridge.
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Inspection

1. Cleanall partsin clean DOT 5 brakefluid or isopropyl
alcohol and dry them with compressed air. Replace worn
or damage parts as described in this section. It is recom-
mended that a new cartridge rebuild kit assembly be in-
stalled every time the master cylinder is disassembled.

2. Inspect the cartridge body cylinder bore surface (Fig-
ure 122) for signs of wear and damage. Do not hone the
cartridge bore to clean or repair it. If it isless than perfect,
replacethe cartridge and/or the master cylinder reservoir.

3. Check the piston primary cup (A, Figure 123) and the
O-ring (B) for deterioration or damage.

4. Check the spring (A, Figure 124) for bending, unequally
spaced coils or corrosion.

5. Inspect the boot (B, Figure 124) for tearsor deterioration.

6. Check the pushrod, washer and snap ring (Figure 125)
for bending, wear or damage.

7. Check the reservoir body (Figure 126) for corrosion or
other damage. Make sure the opening (Figure 127) in the
baseisclear.

8. Check thereservoir cap and digphragm (Figure 128) for
damage.
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Assembly

1. Coat dl partswith clean DOT 5 brake fluid.

2. Soak the primary cup, O-ring and piston assembly in
clean DOT 5 brake fluid for 15 minutes to make them pli-
able. Coat theinside of the cartridge bore with clean brake
fluid prior to the assembling the parts.

CAUTION
When installing the piston assembly, do not
allow the primary cup to turn inside out as it
will be damaged and allow brake fluid leaks
in the cartridge cylinder bore.

3. Ingtdll the spring (B, Figure 121) into the cartridge.

4. Pogtion the piston assembly with the primary cup (A,
Figure 121) end going in first. Make sure the piston cup
does not tear as it passes through the bore entrance (Figure
129).

5. Turn the reservoir on its end on a shop cloth. Carefully
push the piston assembly into the cartridge with a Phillips
screwdriver. Pushthe piston assembly in, then let it move out
severa times to check for ease of movement.

6. Postion the pushrod onto the end of the piston (Figure
120) and push the piston into the cartridge. Hold the push rod
in place (A, Figure 119) and install the snap ring (B). Make
surethe snap ring iscorrectly seated in the cartridge groove.
7. Ingtal the spring and spring seat (Figure 118) onto the
pushrod and cartridge.

8. Ingtall the washer into the boot and push it al the way to
the end (Figure 130).

9. Ingtall the boot (Figure 131) onto the pushrod and car-
tridge.

NOTE
On 2003 models, the pushrod, clevis pin and
spacer washer are all one part.

10. On 2000-2002 models, perform the following:
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a Indall theclevisandtighten it against the pushrod un-
til theroll pin holes are aligned.
b. Ingtall anew roll pin (Figure 132) and tapitinto place
until it is flush.
11. Ingtall thediaphragm and reservoir cover (Figure 133).

BRAKE HOSE AND LINE REPLACEMENT

A combination of steel and flexible brakelines connect the
master cylinder to the brake calipers. Banjo fittings and bolts
connect brake hoses to the master cylinder and brake cali-
pers. Stedl washers sedl the banjo fittings.

Replace ahoseif the flexible portion is swelling, cracking
or damaged. Replace the brake hose if the metd portion
lesks or if there are dents or cracks.

Front Brake Hose Removal/Installation

A single combination steel/flexible brake hose (Figure
134) connects the front master cylinder to the front brake
caliper. When purchasing a new hose, compare it to the old
hose to make sure the length and angle of the steel hose por-
tion are correct. Ingtall new banjo bolt washers at both
ends.

CAUTION
Do not spill brake fluid on the front fork or
front wheel. Wash brake fluid off painted,
plated, or plastic surfaces immediately as it
will damage most surfaces it contacts. Use
soapy water and rinse completely.

1. Onmodels so equipped, refer to Chapter Fourteen and re-
move the windshield assembly.
2. Drainthefront brake system asfollows:
a Connect ahoseover thebleed valve (A, Figure 135).
b. Insert the loose end of the hose into a container to
catch the brake fluid.
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¢. Open the bleed valve and apply the front brake lever
to pump the fluid out of the master cylinder and brake
line. Continue until the fluid is removed.

d. Close the bleed valve and disconnect the hose.

e. Dispose of the brake fluid. Never reuse brake fluid.
Contaminated brake fluid will cause brake failure.

3. Before removing the brake line assembly, note the brake
line routing from the master cylinder to the caliper. Note the
number and position of metal hose clamps and/or plagtic ties
used to hold the brake linein place.

4. Remove any metal clamp or cut any plastic ties.

B5A. OnFXSTSand FL STSmodels, perform thefollowing:

a Remove the bolt securing the brake hose and mount-
ing plate (Figure 136) to the lower portion of therigid
fork.

b. Remove the bolt and washer securing the brake hose
and mounting plate (Figure 137) to the lower portion
of therigid fork leg below the steering stem.

5B. On modds other than FXSTS and FLSTS, remove the
bolt securing the brake hose and mounting plate (Figure
138) to the lower steering stem. On models so equipped, do
not | ose the guide plate between the hose mounting plate and
the steering stem.

6. Remove the screw or nut securing the metd clamps
around the brake line. Spread the clamp and remove it from
the brakeline,

7. Remove the banjo bolt and washers (B, Figure 135) se-
curing the hose to the brake caliper.

8. Remove the banjo bolt and washers (A, Figure 139) se-
curing the hose to the front master cylinder.

9. Cover the ends of the brake hose to prevent brake fluid
from lesking out.

10. Removethe brake hose assembly (B, Figure 139) from
the motorcycle.

11. If the existing brake hose assembly is going to be rein-
stalled, inspect it asfollows:

a Check the metd pipeswherethey enter and exit at the
flexible hoses. Check the crimped clamp for looseness
or damage.

b. Check the flexible hose portions for swelling, cracks
or other damage.

c. If wear or damageisfound, replace the brake hose as-
sambly.

12. Ingtall the brake hose, new sealing washers and banjo
bolts (Figure 134) in the reverse order of removal. Notethe
following:

a Ingal new sealing washers against the side of each
hose fitting.

b. Carefully install the clips and guides to hold the
brake hosein place.

c¢. Tightenthebanjo boltsto 17-22ft.-Ib. (23-30 Nem).

136

137

138

139

CHAPTER THIRTEEN



BRAKES

140

141

REAR BRAKE HOSE

w N

[ NN N

. Sealing washer
. Banjo bolt
. Rear brake hose/

brake line assembly

. Hose clip
. Hose clamp

Bolt
Bolt

. Rear brake light switch

515

d. Rfill the front master cylinder with clean brake fluid
clearly marked DOT 5. Bleed the front brake system
as described in this chapter.

WARNING
Do not ride the motorcycle until the front
brakes operate correctly with full hydraulic
advantage.

Rear Brake Hose Removal/Installation

A single combination steel and rubber brake hose (Figure
140) connectsthe rear master cylinder to the rear brake cdli-
per. Therear brake switchisinstalled in the rear brake hose.
When buying a new hose, compare it to the old hose. Make
surethelength and angle of the steel hose portion are correct.
Install new banjo bolt washers at both hose ends.

CAUTION
Do not spill brake fluid on the swing arm,
frame or rear wheel. Wash brake fluid off
any painted, plated or plastic surfaces im-
mediately as it will damage most surfaces it
contacts. Use soapy water and rinse com-
pletely.

1. Remove the exhaust system as described in Chapter
Seven.
2. On model's so equipped, remove the right side saddlebag
as described in Chapter Fourteen.
3. Drain the hydraulic brake fluid from the rear brake sys-
tem asfollows:
a Connect ahoseto therear cdiper bleed valve (Figure
141).
b. Insert theloose end of the hose in a container to catch
the brake fluid.
¢. Open the caliper bleed vave and operate the rear
brake peda to pump the fluid out of the master cylin-
der and brakeline. Continue until al of thefluidisre-
moved.
d. Closethe bleed valve and disconnect the hose.
e. Dispose of the brake fluid. Never reuse brake fluid.
Contaminated brake fluid will cause brake failure.
4, Before removing the brake line, note the brake line rout-
ing from the master cylinder to the caliper. Note the number
and position of the metal hose clamps, plagtic clipsand plas-
tic tiesused to hold the brake linein place. The metal clamp
and plastic clips can be reused.

NOTE
To open the cable clips, insert a small screw-
driver into the gap at the side of the clip and
carefully rotate the screwdriver.
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5. Openthecableclipson thelower frametube. Refer to A,
Figure 142 and Figure 143.

6. At therear brake light switch, cut the plastic tie securing
therear brakelight switch wires, voltage regulator wiresand
the engine sensor harness to the frame lower tube.

7. Disconnect the eectrica connector from the rear brake
switch (A, Figure 144).

8. Removethebolt (B, Figure 144) securing the brake light
switch to the frame bracket.

9. Remove the banjo bolt and washers (B, Figure 142) se-
curing the hose to the brake caliper.

10. Removethe banjo bolt and washers (Figure 145) secur-
ing the hose to the master cylinder.

11. Carefully move the rear brake line assembly forward
and away from the rear swing arm bracket. Remove the
brake hose assembly from the motorcycle.

12. If the exigting brake hose assembly is going to be rein-
stalled, ingpect it asfollows:

a Check the metal pipe where it enters and exits the
flexible hose. Check the crimped clamp for looseness
or damage.

b. Check the flexible hose portion for swelling, cracksor
other damage.

c. If wear or damageisfound, replace the brake hose.
13. If replacement is necessary, remove the brake light
switch from the rear brake hose fitting.

14. Installation is the reverse of removal. Note the follow-
ing:

a Ingall and tighten the stoplight switch securely.

b. Ingtal new sealing washers against the side of each

hose fitting.

c. Carefully install the clips and guides to hold the
brake hosein place.

d. Tightenthebanjoboltsto 17-22ft.-1b. (23-30 Nem).

e. Refill the master cylinder with clean brake fluid
clearly marked DOT 5. Bleed therear brake system as
described in this chapter.

WARNING
Do not ride the motorcycle until the rear
brake is operating correctly with full hy-
draulic advantage.

BRAKE DISC

The brake discs are separate from the wheel hubs and
can be removed once the wheel is removed from the mo-
torcycle.
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Inspection

It isnot necessary to remove the disc from the wheel to
inspect it. Small nicks and marks on the disc are not im-
portant, but radial scratches deep enough to snag afinger-
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nail reduce braking effectiveness and increase brake pad
wear. If these grooves are present, and the brake pads are
wearing rapidly, replace the disc.

The specifications for the standard and wear limits are
in Table 1. Each disc is also marked with the minimum
(MIN) thickness. If the specification marked on the disc
differs from the one in Table 1, use the specification on
thedisc.

When servicing the brake discs, do not have the discs
surfaced to compensate for warp. The discs are thin, and
grinding will only reduce their thickness, causing them to
warp rapidly. A warped disc may be caused by the brake
pads dragging on the disc, due to a faulty caliper, and
overheating the disc. Overheating can also be caused by
unegual pad pressure on the disc.

Three main causes of unequal brake pad pressure are:
1. The brake caliper piston seals are worn or damaged.
2. The master cylinder’s small relief port is plugged.

3. The primary cup on the master cylinder pistonisworn
or damaged.

NOTE
1t is not necessary to remove the wheel to
measure the disc thickness. The measure-
ment can be performed with the wheel in-
stalled or removed from the motorcycle.

4. Measure the thickness of the disc at severa locations
around the disc with a vernier caliper or a micrometer
(Figure 146). Replacethedisc if the thicknessin any area
islessthan the MIN dimension on the disc (Figure 147).
5. Make sure the disc mounting bolts are tight prior to
running this check. Check the disc runout with adial indi-
cator as shown in Figure 148.

NOTE
When checking the front disc, turn the han-
dlebar all the way to one side, then to the
other side.

6. Slowly rotate the wheel and watch thedial indicator. If
the runout exceeds the specification in Table 1, replace
the disc.

7. Cleanthedisc of any rust or corrosion and wipeit clean
with brake cleaner. Never use an oil-based solvent that
may leave an oil residue on the disc.

Removal/Installation

1. Remove the front or rear whedl as described in Chapter
Nine.

2. Remove the Torx bolts (Figure 149) securing the brake
disc to the hub and remove the disc.

13



518

3. Check the brake disc bolts for thread damage. Replace
worn or damaged fasteners.

4. Check thethreaded bolt holesfor thebreke discinthewhed
hub for thread damage. True them with atap if necessary.

5. Clean the disc and the disc mounting surface thoroughly
with brake cleaner. Allow the surfacesto dry beforeingtaletion.
6. Ingall the disc onto the wheel hub.

7. Apply adrop of ThreeBond TB1342 or an equivaent to
the threads of new Torx bolts prior to installation.

8. Install theboltsand tighten the specificationin Table 2.

BLEEDING THE SYSTEM

If air enters the brake system, the brake will fed soft or
spongy and braking pressure will be reduced. Bleed the sys
tem to remove the air. Air can enter the system if thereisa
leak in the system, the brake fluid level in a master cylinder
runslow, abrakelineisopened or thebrakefluidisreplaced.

The brakes can be bled with a brake bleeder or manually.
This section includes procedures for both.

Before bleeding the brake system:

1. Check the brake lines to make sure all fittings are tight.
2. Make sure the cdiper piston does not stick or bind in its
bore.

3. Check piston movement in each master cylinder. Operate
the lever or brake pedal, making sure there is no binding or
other abnormal conditions.

Brake Bleeder Process

Thisprocedure usesthe Mityvac hydraulic brake bleeding
kit (Figure 150) available from motorcycle or automotive
supply stores and mail order outlets.

NOTE
This procedure is shown on the rear wheel and
relates to the front wheel as well.

1. Remove the dust cap from the caliper bleed valve.

2. Placeaclean shop cloth over the caliper to protect it from
accidental brake fluid spills.

3. Open the bleed screw approximately a half turn.

4. Assemble the brake bleeder according to its manufac-
turer’singtructions. Secure it to the caliper bleed valve.

5. Cleanthetop of themaster cylinder of all dirt and debris.
6. Remove the screws securing the master cylinder top
cover, and remove the cover and rubber diaphragm.

7. Fill the reservoir amogt to the top with DOT 5 brake
fluid, and reinstal| the diaphragm and cover. Leave the cover
in place during this procedure to prevent the entry of dirt.
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WARNING
Do not intermix DOT 3, DOT 4, or DOT 5.1
brake fluids as they are not silicone-based.
Non-silicone brake fluid used in these mod-
els can cause brake failure.

8. Operatethe pump severa timesto createavacuuminthe
line (Figure 151, typical). Brake fluid will quickly flow
from the caliper into the pump’s reservoir. Tighten the cali-
per bleed valve before the fluid stops flowing through the
hose. To prevent air from being drawn through the master
cylinder, add fluid to maintain the level at the top of theres-
evoir.

NOTE
Do not allow the master cylinder reservoir to
empty during the bleeding operation or more
air will enter the system. If this occurs, the
procedure must be repeated.

9. Continue the bleeding process until the fluid drawn from
the caliper is bubble free. If bubbles are in the brake fluid,
moreair istrapped in the line. Repeat Step 8, making sureto
refill the master cylinder to prevent air from being drawn
into the system.



BRAKES

151 Vacuum brake bleeder

Bleed valve

152

Catch hose

Box-end wrench
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10. Whenthebrakefluidisfreeof bubbles, tighten the bleed
valve and remove the brake bleeder assembly. Reingtd| the
bleed valve dust cap.

NOTE
Dispose of the brake fluid expelled during the
bleeding process. Do not reuse the brake fluid.

11. If necessary, add fluid to correct the level in the master
cylinder reservoir. When topping off the front master cylin-
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der, turn the handlebar until the reservair islevel. Add fluid
until it is level with the reservoir gasket surface. The fluid
leve in the rear master cylinder must be dightly below the
upper gasket surface.

12. Reinddl the reservoir diaphragm and cover. Ingall the
screws and tighten securely.

13. Testthefed of thebrakelever or pedal. It should befirm
and offer the same resistance each time it is operated. If it
feels spongy, there is probably till air in the system. Bleed
the system again. After bleeding the system, check for leaks
and tighten all fittings and connections as necessary.

WARNING
Do not ride the motorcycle until the front
and/or rear brakes are operating correctly
with full hydraulic advantage.

14. Test ridethe motorcycle dowly at first to make sure the
brakes are operating properly.

Without a Brake Bleeder

NOTE
Before bleeding the brakes, make sure all
brake hoses and lines are tight.

1. Connect alength of clear tubing to the bleed valve on the
caliper. Place the other end of the tubeinto aclean container.
Fill the container with enough clean DOT 5 brake fluid to
keep the end of the tube submerged. The tube must be long
enough so aloop can be made higher than the bleeder valve
to prevent ar from being drawn into the caliper during
bleeding.

2. Clean the top of the master cylinder of al debris.

3. Remove the screws securing the master cylinder top
cover, and remove the cover and diaphragm.

4. Fill the reservoir amost to the top with DOT 5 brake
fluid, and reingtall the digphragm and cover. Leave the cover
in place during this procedure to prevent the entry of dirt.

WARNING
Do not intermix DOT 3, DOT 4, or DOT 5.1
brake fluids as they are not silicone-based.
Non-silicone brake fluid used in these mod-
els can cause brake failure.

NOTE
During this procedure, check the fluid level in
the master cylinder reservoir often. If the res-
ervoir runs dry, air will enter the system.

5. Slowly apply thebrakelever severd times. Hold thelever
in the gpplied position and open the bleed valve about a half
turn (Figure 152, typical). Allow the lever to trave to its

13
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limit. When thelimit isreached, tighten the bleed valve, then
release the brake lever. Asthe brake fluid enters the system,
thelevel will drop in the master cylinder reservoir. Maintain
thelevel at the top of thereservair to prevent air from being
drawn into the system.

6. Continue the bleeding process until the fluid emerging
from the hoseis completely free of air bubbles. If thefluidis
being replaced, continue until the fluid emerging from the
hoseiis clean.

NOTE
If bleeding is difficult, allow the fluid to stabi-
lize for a few hours. Repeat the bleeding pro-
cedure when the bubbles in the system
dissipate.

7. Hold the lever in the applied position and tighten the
bleed valve. Remove the bleed tube and ingtall the bleed
valve dust cap.

NOTE
Dispose of the brake fluid expelled during the
bleeding process. Do not reuse the brake fluid.

8. If necessary, add fluid to correct the leve in the master
cylinder reservoir. When topping off the front master cylin-
der, turn the handlebar until the reservoir islevel. Add fluid
until it is level with the reservoir gasket surface. The fluid
leve in the rear master cylinder must be dightly below the
upper gasket surface.

9. Ingtal the diaphragm and top cover, and tighten the
screws securely.

10. Testthefed of thebrakelever or pedal. It should befirm
and offer the same resistance each time it is operated. If it
feels spongy, there is probably ill air in the system and it
must be bled again. After bleeding the system, check for
leaks and tighten all fittings and connections as necessary.

WARNING
Do not ride the motorcycle until the front
and/or rear brakes are operating correctly
with full hydraulic advantage.

11. Test ride the motorcycle dowly at first to make sure the
brakes are operating properly.

REAR BRAKE PEDAL
Removal/Installation

1. Remove the exhaust system as described in Chapter
Seven.

CHAPTER THIRTEEN
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2. On models so equipped, removetheright side floorboard
as described in Chapter Fourteen.

3. Removethe cotter pin and washer from the clevispin (A,
Figure 153).

4. Withdraw the clevis pin and disconnect the master cylin-
der from the rear brake pedal assembly.

5. Remove the bolt and washer (B, Figure 153) securing
the rear brake pedal to the mounting post on the footrest.
6. Inspect the brake pedal bushings for fractures or dam-
age, and replace it if necessary.

7. Check the O-ring seal on each side of the bushings for
hardness or deterioration and replace if necessary.

8. Makesurethegreasefittingisclear. Apply greasewith
agun and make sure it is passing through the fitting and
the brake pedal. Clean out if necessary.

9. Install thepedal by reversing theseremoval steps. Note
the following:

a Apply waterproof grease to the bushings and O-rings
prior to installation.

b. Apply amedium strength threadlocking compound to
the mounting bolt threads, then tighten the bolt to
15-18 ft.-lb. (20-24 Nem).

¢. Apply waterproof grease to thefitting (Figure 154).



BRAKES

Table 1

Brake fluid
Brake pad minimum thickness
FLSTS & FXSTS
All other models
Brake disc runout (max.)

Table 2 BRAKE SYSTEM TORQUE SPECIFICATIONS

Item

Bleed valves
Brake disc bolts
Front wheel
Rear wheel
Brake pad pins (Non-Springer models)
Front and rear calipers
Brake reaction link (FLSTS)
Acorn locknut
Caliper body mounting bolts
Front and rear (Non-Springer models)
Front brake caliper (Springer models)
Inner brake pad retainer screw
Upper mounting bolt
Lower mounting bolt
Front brake caliper (Non-Springer models)
Upper mounting bolt
Lower mounting bolt
Front master cylinder
Clamp screw
Cover screws
Rear master cylinder
Cartridge mounting hex nut
Cover screws
Rear brake pedal locknut
Brake line banjo bolts

BRAKE SYSTEM SPECIFICATIONS

DOT 5 silicone base
1/16in. (1.6 mm)

0.04in. (1.02 mm)
0.008in. (0.2 mm))

ft.-lb.

16-24
30-45

35-40
28-38
28-30
25-30

28-38
28-38

50

15-18
17-22

in.-lb.

80-100

180-200

9-11

22-32
41-61

20-23

48-54

38-52

38-41

34-41

38-52
38-52

68

20-24
23-30
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CHAPTER FOURTEEN

BODY

SEAT

Removal/Installation

1. Place the motorcycle on level ground on the jiffy
stand.
2A. On FXST, FXSTB and FXSTS models, remove the
bolt and washer (Figure 1) securing the seat. Remove the
seat from the slot in the frame backbone (Figure 2).
2B. On FLSTF and FLSTC models, remove the side
thumbscrews securing the rider’s seat and remove the
seat. Removethe rear thumbscrew securing the passenger
seat and remove the seat out from the seat strap.
2C. On FLSTS models, remove the rear thumbscrew se-
curing the passenger seat and remove the seat from the
rider’s seat mount. Remove the nuts securing the rider’s
seat and remove the seat.
3. Inspect the seat front mounting tab and bracket(s). Re-
place if necessary.
4. Installation isthe reverse of removal. Note the follow-
ing:

a. Push the rider’s seat forward and engage the front

bracket into the slot in the frame backbone.
b. Tighten all thumb screws securely.

¢. Pull up on the front of the seat (Figure 2) to ensure
the seat front hook is secured in the frame backbone
dot.

FRONT FENDER

Removal/Installation
(FLSTC and FLSTF Models)

1. Removethefront wheel asdescribedin Chapter Nine.

2. OnFLSTC models, disconnect the electrical connector
for thefront fender lamp (under thefuel tank) as described
in Chapter Eight. Pull the electrical cable free from the
frame and secure it to the front fender.

3. Remove the screws, or nuts, securing the front fender
to the fork sliders.

4. Carefully remove the front fender from between the
fork dliders.

5. Installation is the reverse of removal. Tighten the
screws and nuts securely.



BODY

Removal/Installation
(FXSTD, FXST and FXSTB Models)

1. Placethemotorcycle onthejiffy stand onlevel ground.
2A. On FXSTD models, remove the four screws and
washers securing the front fender to the fork dliders.

2B. On FXST and FXSTB models, remove the acorn nut
and washers and screws securing the front fender to the
fork dliders (A, Figure 3).

3. Carefully remove the front fender (B, Figure 3) from
between the fork dliders.

523

4. Indgtalation is the reverse of removal. Tighten the
screws and/or acorn nut securely.

Removal/Installation
(FXSTS Models)

Refer to Figure 4.
1. On the right side, remove cotter pin (Figure 5),
locknut (A, Figure 6), shaft nut (Figure 7), washers (B,
Figure 6) and screw securing the brakereaction link to the
front fender.
2. Ontheleft side, repeat Step 2.

NOTE
The rubber spacers and washers may come
off with the shaft nuts or may stay with the
fender bracket bushing.

3. The brake reaction links (A, Figure 8) are now free
from the fender. Let them pivot down out of the way.
4A. On the right side, remove the locknut and shoulder
bolts (B, Figure 8) securing the pivot link and caliper
mounting bracket to the front fender. Remove the fender
insert and place it on the shoulder bolt and nut to avoid
misplacing them.

4B. On the left side, remove the locknut and shoulder
bolts securing the pivot link to the front fender. Remove
the fender insert and place it on the shoulder bolt and nut
to avoid misplacing them.

5. Very carefully, lift thefender out from theforksand the
pivot links.

6. Move the fender into place over the front wheel.

7. Install thefender insert and bearing (Figure 9) into the
receptacle in the front fender on both sides.

8. Move the pivot link into place. Install the shoulder
bolts (B, Figure 8) securing the pivot link to the front
fender. Tighten the shoulder bolts securely.

9. Move the pivot link (A, Figure 8) and the caliper
mounting bracket into position on the front fender.

10. Install the washer (Figure 10) in between the pivot
link and the fender.

11. Install the bolt (A, Figure 11) through the caliper
mounting bracket, washer and pivot link. Push thebolt in
until it bottoms.

12. Install the shaft nut, rubber spacer and washer (B,
Figure 11) onto the bolt.

13. Tighten the shaft nut onto the bolt (Figure 12) to
10-20 ft.-Ibs. (14-27 N-m).

14. Install the washer (Figure 13) onto the bolt and the
nut (A, Figure 6). Tighten the nut to 10-20 ft.-Ibs. (14-27
N.m).

14
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4 FRONT FENDER (FXSTS)

. Rigid fork

. Pivot shaft

. Rubber spacer
. Washer

. Bearing

. Fender

. Locknut

. Shoulder bolt
. Pivot link

. Bushing

. Fender insert
. Bolt

. Reaction link
. Shaft nut

. Locknut

. Cotter pin
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15. Install anew cotter pin (Figure 5) and bend the ends
over completely.
16. Repeat Steps 8-15 for the other side.

Removal/Installation
(FLSTS Models)

Refer to Figure 14.

Read this procedure thoroughly prior to starting to re-
move the front fender. Each step must be taken slowly and
carefully and in the proper order to avoid damage to the
finish of the front fender and the springer fork assembly.

CAUTION
Removal of the front fender is very difficult
due its the close proximity of the spring fork
legs.

To protect thefinish, cover thefront fender and left side
fork assembly with atowel or large, heavy cloth. Tapethe
towel or cloth onto the front fender and to the fork with
duct tape.

1. Removethefront wheel asdescribedin Chapter Nine.
2. Removethefront brake caliper asdescribedin Chapter
Thirteen.

CHAPTER FOURTEEN
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3. Disconnect the front fender lamp (under the fuel tank)
asdescribed in Chapter Eight. Pull theelectrical cablefree
from the frame and secure it to the front fender.

4. On the left side, remove the spring clip and nut from
the screw securing the front fender to the bracket.

5. Insert thefront axle through the front fender pivot area
to support the fender assembly.

6. Support the front fender and on the left side, remove
the screw and washe.

14
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FRONT FENDER (FLSTS)

To fender

. Front fender
. Grommet

. Crimp nut
Washer
Screw
Spring pin

. Locknut
Hub cap

9. Seal

10. Spacer (right side)
11. Nylon insert
12. O-ring

13. Bearing

14. Nut
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7. Working on the right side of the fork assembly, side
thefront fender down until the mounting bracket isjust in
front of the left siderigid fork leg.
8. While holding onto the right side fender braces, care-
fully rotate the front fender down between both fork legs
and remove the fender.
9. Installation isthe reverse of removal. Note the follow-
ing:

a. Install anew nut on the fender bracket.

b. Tighten the nut to 18-22 ft.-Ibs. (24-30 N.m).

Front Fender Bearing Replacement (FLSTS Models)

CAUTION
As previously noted during fender removal,
protect the fender finish during this proce-
dure.

1. Remove the front fender as previously described.

2. Place the front fender in an arbor press with the out-
board side facing up.

3. Use a suitable size tool, or socket, that matches the
bearing outer race and is smaller in diameter than the
fender bore.

4, Carefully pressthe bearing out of the fender bore.

5. Repeat for the bearing on the other side.

6. Place the fender on its side on the workbench.

7. Install thenew bearinginto thefender borefromthein-
board surface.

8. Use the same tool setup used in Step 3 and carefully
drive the new bearing into the fender bore.

9. Tap the new bearing in until it is flush with the out-
board surface of the fender bore.

10. Repeat for the bearing on the other side.

11. Install the front fender as previously described.
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REAR FENDER INNER PANEL
Removal/Installation

1. Remove the rear wheel as described in Chapter Nine.
2. Remove the two bolts (A, Figure 15) securing the in-
ner panel to the swing arm.

3. Lift the upper right side corner (B, Figure 15) and re-
move the inner panel from the swing arm and frame.

4. Inspect the inner panel (Figure 16) for cracks and de-
terioration. This component keeps out water and road de-
bris from the electrical components located behind it.

5. Installation is the reverse of removal.

REAR FENDER

Removal/Installation
(FLSTS Models)

1. Support the motorcycle with the rear wheel off the
ground. See Motorcycle Stands in Chapter Nine.

2. Remove the seat as described in this chapter.

3. Remove both saddlebags as described in this chapter.
4. Disconnect the battery negative lead as described in
Chapter Eight.
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5. Disconnect the rear wiring harness eight-pin electrical
connector under the sesat.
6. Disconnect both rear turn signals two-pin electrical
connectors from the rear wiring harness.
7. Remove the ignition module and module tray as de-
scribed in Chapter Eight.
8. Remove the bolts and threaded studs securing the
fender mounting brackets on both sides. Remove the
mounting brackets located on the inner surface of the rear
fender.
9. Carefully lift the rear fender up and off the frame and
removeit.
10. Installation is the reverse of removal. Note the fol-
lowing:
a. Tighten the bolts and fender mounting bolts and
threaded studs to 21-27 ft.-l1bs. (29-37 N-m).
b. Check the operation of the taillight/brake light and
rear turn signals for proper operation.

Removal/Installation
(FXSTD Models)

1. Support the motorcycle with the rear wheel off the
ground. See Motorcycle Stands in Chapter Nine.
2. Remove the seat as described in this chapter.
3. Disconnect the battery negative lead as described in
Chapter Eight.
4. Working underneath the rear fender, remove the
screws and washers securing the fender support on both
Sides.
5. At the front edge of the fender support, remove the
screw, spacer and nut securing the fender support. Repeat
for the fender support on the other side.
6. Removethetaillight/brakelight assembly as described
in Chapter Eight.
7. Disconnect both rear turn signals two-pin electrical
connectors from the rear wiring harness.
8. Remove the ignition module and module tray as de-
scribed in Chapter Eight.
9. Working undernesath the rear fender, remove the nuts
securing the fender to the fender mounting brackets on
both sides.
10. Carefully lift the rear fender up and off the frame and
removeit.
11. Installation is the reverse of removal. Note the fol-
lowing:

a. Tighten the bolts and fender mounting bolts and

threaded studs to 21-27 ft.-lbs. (29-37 N-m).
b. Check the operation of the taillight/brake light and
rear turn signals for proper operation.

14
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SADDLEBAG (FLSTS)

. Frame bracket

. Threaded stud

. Locknut

. Saddlebag

. Flange nut

. Washer

. Acorn nut
Washer

. Isolator

. Mounting bracket

[y

Removal/Installation
(All Models Except FLSTS and FXSTD)

1. Support the motorcycle with the rear wheel off the
ground. See Motorcycle Stands in Chapter Nine.

2. Remove the seat as described in this chapter.

3. On FLSTC models, remove the sissy bar as described
in this chapter.

4. On models so equipped, remove the saddlebags as de-
scribed in this chapter.

5. Disconnect the battery negative lead as described in
Chapter Eight.

6. Disconnect the rear wiring harness eight-pin electrical
connector under the seat.

7. Disconnect both rear turn signals two-pin electrical
connectors from the rear wiring harness.

8. Remove the ignition module and module tray as de-
scribed in Chapter Eight.

9A. On FLSTC models, perform the following:

a. Remove the bolts and saddlebag threaded studs se-
curing the fender mounting brackets on both sides.
Secure the sissy bar at thistime

b. Remove the mounting brackets|ocated on the inner
surface of the rear fender.

c. Carefully lift therear fender and sissy bar up and off
the frame and removeit.

9B. On FLSTF models, perform the following:

a. Remove the screws securing the fender mounting
bracket to the mounting brackets and wiring re-
tainer plate underneath the rear fender.

b. Remove the mounting brackets and wiring retainer
plates.

c. Carefully lift the rear fender up and off the frame
and removeit.

9C. On all other models, perform the following:

a. At the front edge of the fender support, loosen but
do not remove the two screws.

b. Remove the remaining middle two fender support
screws from the mounting bracket underneath the
rear fender.

¢. Remove the rear screw from the mounting bracket
underneath the rear fender.

d. Remove the two screws at the front edge of the
fender support.

€. Repeat these steps for the other side.

f. Remove both fender support brackets. Insert along
screwdriver or long rod through the frame and front
fender holes to support the rear fender.

g. Remove the locknuts and washers securing the rear
fender to the fender mounting bracket.

h. Remove the long screwdriver or long rod and re-
move the rear fender from the frame.
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SADDLEBAG (FLSTC)

. Frame bracket

. Threaded stud

. Locknut

. Saddlebag
Flange nut

. Washer

. Self locking fastener
. Concho kit

. Buckle assembly
. Acorn nut

. Washer

. Isolator

. Mounting bracket
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10. Installation is the reverse of removal. Note the fol-
lowing:
a. Tighten the bolts and fender mounting bolts to
21-27 ft.-Ibs. (29-37 N.m).
b. Check the operation of the taillight/brake light and
rear turn signals for proper operation.

WINDSHIELD
Removal/Installation

1. Placethemotorcycleonlevel ground onthejiffy stand.
2. Useafinger to lift up on the wire form latch spring on
each side of the windshield at the mounting brackets.

3. Straddle the front wheel and hold onto the windshield.
Gently pull straight up on the top of the windshield until
the upper notches on the side brackets arefree of the upper
grommets on the passing lamp support.

4. Continueto raisethewindshield until the side brackets
lower notches are free from the lower grommets and re-
move the windshield.

5. Instalation isthe reverse of removal. Note the foll ow-
ing:
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a Lower the windshield down until the latches are
seated on the grommets.

b. Push down onthewire form latch springs until they
overhang the upper grommets.

¢. Make sure the windshield is securely in place prior
to riding.

SADDLEBAGS
Removal/Installation

Refer to Figure 17 and Figure 18.
1. Placethemotorcycleonlevel ground onthejiffy stand.

2. Remove the acorn nut and washer securing the
saddlebag mounting bracket to the front lower support
bracket.

3. Unhook the latches and open the saddlebag cover.

4. Within the saddlebag, remove the flange nuts and
washers securing the saddle bag to the threaded studs.

5. Remove the saddlebag from the threaded studs.
6. Inspect the threaded studs for damage.
7. Installation isthe reverse of removal.

14
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FOOTBOARDS AND FOOTRESTS

1. Footrest 12. Washer
2. Bolt 13. Mounting bracket (footboard and brake pedal
3. Locknut [FLST models])
4. Footrest bracket—passenger (right side) 14. Mounting bracket (footboard and shifter pedal
5. Spring washer [FLST models])
6. Bolt 15. Hinge bolt
7. Bolt 16. Mounting bracket (footboard and brake pedal
8. Bolt [FXST models])
9. Footrest bracket—passenger (left side) 17. Mounting bracket (footboard and shifter pedal
10. Floorboard and pad assembly [FXST models])
11. Screw
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FOOTBOARDS AND FOOTRESTS

Footrboards
Removal/Installation

Refer to Figure 19.

1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.

2. Remove the bolt and nut securing the footboard to the
mounting bracket. Removethefootboard from the mount-
ing bracket.
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3. Ontheright side, perform the following to remove the
mounting bracket:
a. Removethefront brake pedal as described in Chap-
ter Thirteen.
b. Removetherear master cylinder from the mounting
bracket as described in Chapter Thirteen.
¢. Remove the bolts and washers securing the mount-
ing bracket to the frame.
d. Remove the mounting bracket.
4. On the left side, perform the following to remove the
mounting bracket:
a. Disconnect the shift rod from the inner shift lever.
b. If necessary, remove the outer shift lever(s) from
the inner shift lever shaft.
¢. Remove the bolts and washers securing the floor-
board mounting bracket, jiffy stand and shift lever
assembly to the frame.
d. Remove the mounting bracket assembly from the
frame.
5. If necessary, removethe rubber pad from thefootboard
and install a new one. Push the locating pins all the way
through the footboard to secure the rubber pad in place.
6. Inspect the pivot bolts and nuts for damage. Replace
them if necessary.
7. Inspect the footboard and the mounting brackets for
damage and fractures. Replace as necessary.
8. Install the footboard(s) assembly onto the frame.
9. Apply a medium strength threadlocking compound to
the bolt threads prior to installation.
10. Tighten the boltsto 25-30 ft.-Ibs. (34-41 N-m).

Driver’s Footrests
Removal/Installation

1. Placethemotorcycleonlevel ground onthejiffy stand.
2. Remove the bolt, spring washer (models so equipped)
and nut (A, Figure 20) securing the footrest to the mount-
ing bracket. Remove the footrest (B, Figure 20).

3. Install by reversing these removal steps. Tighten the
bolt and nut securely.

Passenger Footrests
Removal/Installation

1. Placethemotorcycleonlevel ground onthejiffy stand.
2. Remove the bolt, spring washer (models so equipped)
and nut (A, Figure 21) securing the footrest to the mount-
ing bracket. Remove the footrest (B, Figure 21).

3. If necessary, remove the footrest (A, Figure 22), then
remove the bolt securing the mounting bracket (B) to the
frame and removeit.

14
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23 JIFFY STAND

Bolt

. Lockwasher
Washer

Leg stop

. Mounting bracket
Washer

Bolt

Spring

Bumper

. Jiffy stand
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4. Install by reversing these removal steps. Tighten the
bolt and nut securely.

JIFFY STAND

Refer to Figure 23.
1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.
2. On models so equipped, remove the left side floor-
board as described in this chapter.
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3. Disconnect the shift rod from theinner shift lever (Fig-
ure 24).
4. Use Vise grip pliers and disconnect the return spring
(A, Figure 25) from the frame tab.
5. Remove the bolt, lockwasher, washer and leg stop (B,
Figure 25) securing the jiffy stand to the mounting
bracket.
6. Removethejiffy stand (C, Figure 25) from the mount-
ing bracket.
7. Clean and lubricate the jiffy stand prior to installation
as described in Chapter Three.
8. Ingstallation isthe reverse of removal. Note the follow-
ing:

a. Tighten the bolt securely.

b. Ensurethat thejiffy stand operates correctly in both

positions prior to riding the motorcycle.



SUPPLEMENT

2004-2005 MODEL SERVICE INFORMATION

This Supplement contains all procedures and specifications
unique to the 2004-2005 models, including the Screamin’ Eagle
models. If aspecific procedureisnot included, refer to the procedure
in the appropriate chapter (2-14). Refer to Table 1 in this Supple-
ment to cross-reference 2004-2005 models to the base models.

This Supplement is divided into sections that correspond to those
in the other chapters of this manual. Tables 1-22 are located at the
end of the appropriate sections.
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CHAPTER ONE

GENERAL INFORMATION

Table 1 MODEL DESIGNATION

FLSTN/FLSTNI* Softail Deluxe (2005) Base model FLSTC Heritage Softail Classic
FLSTFI* Fat Boy 15th Anniversary Edition (2005) Base model FLSTF Fat Boy

FLSTFSE** Screamin’ Eagle Fat Boy (2005) Base model FLSTF Fat Boy
FLSTSC/FLSTSCI* Softail Springer Classic (2005) Base model FXSTS Springer Softail
FXSTDES2** Screamin’ Eagle Deuce (2004) Base model FXSTD Softail Deuce

* The | designation indicates fuel-injected models.
** The FLSTFSE and the FXSTDES2 models are fuel injected but do not have the | designation.

Table 2 GENERAL DIMENSIONS

Wheel base
FLSTN/FLSTNI 64.5in.(1638.3 mm)
FLSTFI 15th Anniversary Edition 64.5in.(1638.3 mm)
FLSTFSE 64.5in.(1638.3 mm)
FLSTSC/FLSTSCI 64.5in.(1638.3 mm)
FXSTDSE2 66.6 in. (1691.6 mm)
Overall length
FLSTN/FLSTNI 94.7 in. (2405.4 mm)
FLSTFI 15th Anniversary Edition 94.3in. (2395.2 mm)
FLSTFSE 94.5in. (2400.3 mm)
FLSTSC/FLSTSCI 94.3in. (2395.2 mm)
FXSTDSE2 95.4in. (2423.2 mm)
Overall width
FLSTN/FLSTNI 38.4in.(975.4 mm)
FLSTFI 15th Anniversary Edition 40.2 in.(1021.1 mm)
FLSTFSE 40.2in.(1021.1 mm)
FLSTSC/FLSTSCI 32.7in.(830.6 mm)
FXSTDSE2 35.9in.(911.9 mm)
Road clearance
FLSTN/FLSTNI 4.8in.(121.9 mm)
FLSTFI 15th Anniversary Edition 5.1in.(129.5 mm)
FLSTFSE NA
FLSTSC/FLSTSCI 4.9in.(124.5 mm)
FXSTDSE2 NA
Overall height
FLSTN/FLSTNI 43.5in.(1104.9 mm)
FLSTFI 15th Anniversary Edition 44.5in.(1130.3 mm)
FLSTFSE 44.5in.(1130.3 mm)
FLSTSC/FLSTSCI 43.6 in. (1106.7 mm)
FXSTDSE2 49.0in. (1244.6 mm)
(continued)
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Table 2 GENERAL DIMENSIONS (continued)
Saddle height

FLSTN/FLSTNI 24.5in. (622.3 mm)
FLSTFI 15th Anniversary Edition 25.5in. (647.7 mm)
FLSTFSE NA
FLSTSC/FLSTSCI 25.9in. (657.8 mm)
FXSTDSE2 NA

NA=Information not available.

Table 3 MOTORCYCLE WEIGHT (DRY)

Model Ibs. kg
FLSTN/FLSTNI 676 307
FLSTFI 15th Anniversary Edition NA -
FLSTFSE 689 312
FLSTSC/FLSTSCI 731 332
FXSTDSE2 NA —

NA=Information not available.

Table 4 GROSS VEHICLE WEIGHT RATINGS

Model Ibs. kg
FLSTN/FLSTNI 1160 526.1
FLSTFI 15th Anniversary Edition NA -
FLSTFSE 1160 526.1
FLSTSC/FLSTSCI 1160 526.1
FXSTDSE2 1125 510.3

NA=Information not available.

Table 5 FUEL TANK CAPACITY

Model U.S. gal. Liters
Total
FLSTN/FLSTNI 5.0 18.92
FLSTFI 15th Anniversary Edition 5.0 18.92
FLSTFSE 5.0 18.92
FLSTSC/FLSTSCI 5.0 18.92
FXSTDSE2 4.9 18.55

Reserve 0.5 1.89
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CHAPTER THREE

LUBRICATION, MAINTENANCE AND TUNE-UP

ROUTINE SAFETY CHECKS

On FXSTDSE2 and FLSTFSE models, check the
clutch fluid level and condition in the master cylinder. If
necessary, add fluid as described in this section.

PERIODIC LUBRICATION

Engine, Transmission and
Primary Chaincase Oil Recommendations
(FLSTFSE Models)

The motorcycle comes equipped with Harley-Davidson
Screamin’ Eagle SYN3 synthetic motorcycle lubricant. If
additional oil must be added to correct the ail level, and the
SYN3 is not available, temporarily add Harley- Davidson
HD360 motor ail. It is suggested that the lubricant be
changed as soon aspossible. If the Screamin’ Eagle SYN3
is not going to be used permanently, drain the lubricant
and use the recommended oil listed in Table 3, Chapter
Three.

Engine Oil Level Check (2005 Models)

Check the engine oil level with the dipstick/ail filler cap
(Figure 1) on theright side of the oil tank.
1. Start and run the engine for approximately 10 minutes or
until the engine has reached normal operating temperature.
Then turn the engine off and alow the il to settle in the ail
tank.
2. Placethe motorcycle on alevel surface and park it on its
jiffy stand.

CAUTION
Holding the motorcycle straight up will result
in an incorrect oil level reading.

3. Wipe the area around the ail filler cap with a clean rag.
Then pull the ail filler cap (Figure 1) out of the ail tank.
Wipe the dipstick with a clean rag and reinsert the filler cap
all the way into the oil tank until it bottoms. Withdraw the
filler cap and check the ail level onthedipstick. Theoil level

Upper
groove

should beat the FULL HOT mark onthedipstick (Figure 2).
If the ol level isbelow the FULL HOT mark, continue with
Step 4. If the ail level is correct, go to Step 5.

4. Add the recommended engine oil.

CAUTION
Do not overfill the oil level in the oil tank or
the oil filler cap will pop out when the oil gets
hot.

5. Check the dipstick O-ring for cracks or other damage.
Replace the O-ring if necessary.

6. Reingtal the oil filler cap and push it down until it bot-
toms.
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Primary Chaincase Oil Level Check
(2005 Models)

The primary chaincase il level check isidentical to prior
years with the exception of the seal on the clutch inspection
cover. The O-ring has been replaced with alarge gasket and
must be ingtalled as follows:

1. Position the new gasket with the rubber molding and
the words TOWARD ENGINE facing away from the
clutch inspection cover.

2. Align the triangular shaped hole in the new gasket with
the top hole in the clutch inspection cover.

CAUTION
Do not push the screw through the triangular
shaped hole in the new gasket as the sealing
qualities of the gasket will be damaged.

3. Insert the screw, with the captive washer, though the
clutch ingpection cover and carefully thread it it all the way
through the triangular shaped hole in the new gasket.

4. Install the clutch ingpection cover and new gasket onto
the chaincase cover and thread the top screw part way in.

5. Makesurethe clutch inspection cover iscorrectly digned
with the chaincase cover and ingdl the remaining four
screws with captive washers,

6. UseaT27 Torx driver and tighten the screws in a criss-
cross pattern to 84-108 in.-1b. (9.5-12 Nem).

Primary Chaincase Oil Change

The primary chaincase oil change is the same as on previ-
ous models with the exception of the an O-ring sedl and a
torque specification for the plug (Figure 3). Thedrain plugis
now equipped with an O-ring sedl that must be replaced every
time the drain plug is removed. Ingal anew O-ring onto the
drain plug, ingtall it and tighten to 33-60 in.-b (4-7 Nem).

Refer to the preceding procedure regarding theinstalla-
tion of the new clutch inspection cover gasket.

537

Clutch Lever Pivot Pin Lubrication
(FXSTDSE2 and FLSTFSE Models)

Inspect theclutchlever pivot pin at theinterval in Chap-
ter Three, Table 1. Lubricate the pivot pin with silicone
brake grease. To service the pivot pin, refer to Clutch
Master Cylinder in this supplement.

PERIODIC MAINTENANCE

Clutch Hoses and Seals
(FXSTDSE2 and FLSTFSE Models)

Replace the clutch hose every four years and the seals
in the master cylinder and release cylinder every two
years.

Check the clutch hose between the master cylinder and
the release cylinder. If there is any leak, tighten the con-
nections and bleed the clutch as described in this Supple-
ment. I thisdoes not stop theleak or if alineisobviously
damaged, cracked, or chafed, replace the hose and/or the
master cylinder or release cylinder(s), then bleed the
clutch as described in this Supplement.

Clutch Fluid Change
(FXSTDSE2 and FLSTFSE Models)

To change the clutch brake fluid, drain the fluid from
the clutch system as described in this Supplement. Add
new fluid to the master cylinder, and bleed the clutch at
therelease cylinder until thefluid leaving therelease cyl-
inder is clean and free of contaminants and air bubbles,
Refer to the clutch bleeding procedure in this Supple-
ment.

Clutch Fluid Level Check
(FXSTDSE2 and FLSTFSE Models)

1. Turn the handlebar straight ahead so the clutch master
cylinder islevel.

2. Observethebrakefluidlevel by looking at the sight glass
on the master cylinder reservoir top cover. If thefluid level is
correct, thesight glasswill bedark purple. If thelevel islow,
the sight glass will have alightened, clear appearance.

CAUTION
Do not use brake fluid labeled DOT 5.1.
This is a glycol-based fluid that is not com-
patible with silicone based DOT 5. DOT 5
brake fluid is purple while DOT 5.1 is an
amber/clear color. Do not intermix these

15
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@ AIR FILTER (2005 FLSTFI FAT BOY 15TH ANNIVERSARY MODELS)

. Screw

. Air filter

. Baffle plug

. Breather screw
. Moutning stud
. Backing plate
O-ring

. Gasket

. Screw

. Trim ring

. Cover

POOONDUAWNR

e

different types of brake fluid, as doing so b. Removethetop cover and lift the diaphragm out of the
will lead to component damage. reservoir.

c. Add fresh DOT 5 brake fluid to the FILL LEVEL

CAUTION mark at the top of the ledge on the rear inside wall of

Be careful when handling brake fluid. Do

not spill it on painted or plastic surfaces, as the reservoir.

it damages them. Wash the area immedi- d. Reinstal the diaphragm and top cover. Tighten the
ately with soap and water, and thoroughly screws securely.

rinse it. '

. . . NOTE
3. If the clutch fluid level islow, perform the following: If the clutch fluid level is low enough to allow

a Clean any dirt from the clutch master cylinder cover air in the hydraulic system, bleed the clutch
prior to removing it. system as described in this Supplement.
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5 AIR FILTER (2004 FXSTDSE2 MODELS)

TUNE-UP

Air Filter Element Removal/Installation
(FXSTDSE2, FLSTFSE and
FLSTFI-15th Anniversary)

Removeand cleantheair filter at theinterval in Chapter
Three, Table 1. Replace the element at the interval in Ta-
ble 1 or whenever it is damaged or deteriorated.

Refer to Figures 4-6.

1. Removethe air filter cover screw and remove the cover
and gasket (models so equipped).

2A. On FXSTDSE2 models, remove the screws and bracket
fromtheair filter element.

2B. On FL STFSE models, remove the screws and the cover
adapter from the air filter element.

. Screw

. Mounting bracket
. Air filter

. Breather screw
. Mounting stud
. Backng plate
O-ring

. Gasket

. Label

. Screw

. Trim

. Cover

. Seal

NG A WN R

e S S
W NP O

2C. On FLSTFI-15th Anniversary models, remove the
screws from the air filter element.

3. Gently pull the air filter element from the back plate.

4. Gently pull the breather plugs from the breather screws
on the back plate.

5. Clean theair filter and breather plugs as described in the
following procedure.

6. On FXSTDSE2 models, inspect the cover gasket. Re-
placeit if necessary.

7. Inspect the breather plugs for deterioration. Replace
them if necessary.

8. Install the breather plugsinto the breather screws.

9A. On FLSTFI-15th Anniversary model, move the ele-
ment into position and the screws. Tighten the screws se-
curely.

9B. On models other than FLSTFI-15th Anniversary
models, movethe element into position. Install the mount-
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@ AIR FILTER (2005 FLSTFSE MODELS)

1. Screw

2. Cover adapter
3. Air filter

4. Breather plug
5. Breather screw
6. Mounting stud
7. Backing plate
8. O-ring

9. Gasket
10. Label
11. Screw
12. Trim ring
13. Cover

ing bracket (FXSTDSE2 models), or cover adapter
(FLSTFSE models), and the screws. Tighten the screws
securely.

10. Apply a drop of low strength threadlocking com-
pound to the cover screw prior to installation.

11. Install the air filter cover and the screw. Tighten the
screw to 36-60 in.-Ib. (4-7 Nem).

Air Filter Element Cleaning

1. Remove the air filter element as described in this sec-
tion.
2. Replacethe air filter if damaged.
WARNING
Do not clean the air filter in solvent. Never
clean the air filter element in gasoline or
low flash point solvent. The residual solvent

or vapors may cause a fire or explosion af-
ter the filter is reinstalled.

CAUTION
Do not tap or strike the air filter element on
a hard surface to dislodge dirt. Doing so
will damage the element.

3. Placetheair filter in apan filled with lukewarm water
and mild detergent. Move the air filter element back and
forth to help dislodge trapped dirt. Thoroughly rinseitin
clean water to remove all detergent residue.

4. Hold theair filter up to astrong light. Check the filter
pores for dirt and oil. Repeat Step 3 until there is no dirt
and oil inthefilter pores. If theair filter cannot be cleaned,
or if the filter is saturated with oil or other chemicals, re-
placeit.
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CAUTION
Do not use high air pressure to dry the filter,
as this will damage it.

CAUTION
In the next step, do not blow compressed air
through the outer surface of the air filter el-
ement. Doing so can force dirt trapped on
the outer filter surface deeper into the air
filter element, restricting airflow and dam-
aging the air filter element.

5. Gently apply compressed air through the inside sur-
face of the air filter element to remove loosened dirt and
dust trapped in the filter.
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6. Inspect the air filter element. Replaceit if it istorn or
damaged. Do not ride the motorcycle with a damaged air
filter element asit will allow dirt to enter the engine.

7. Clean the breather plugs in the same lukewarm water
and mild detergent. Make sure both plugs are clean and
clear. Clean them out with a pipe cleaner if necessary and
dry with compressed air.

8. Wipe the inside of the cover and back plate with a
clean damp shop rag.

CAUTION
Air will not pass through a wet or damp filter.
Make sure the filter is dry before installing it.

9. Allow thefilter todry completely, and reinstall it asde-
scribed in this chapter.

Table 6 TIRE INFLATION PRESSURE (COLD)*

Item psi
Front wheel
Solo 36
Rider and passenger 36
Rear wheel
Solo 36
Rider and passenger 40

kPa

248
248

248
276

*Tire inflation pressure is for original equipment tires. Aftermarket tires may require different inflation pressure.

Table 7 FRONT FORK OIL CAPACITY AND OIL LEVEL DIMENSION

FLSTF, FLSTC, FXST,
FLSTN, FLSTFSE

FXSTB

FXSTD, FXSTDSE2

12.9 U.S. 0z. (382 cc)
12.0 U.S. 0z. (356 cc)
11.6 U.S. 0z. (343 cc)

Capacity (each fork leg)

Oil level dimension

4.72in.(119.9 mm)
7.28in.(184.9 mm)
7.48 in.(189.9 mm)

Table 8 MAINTENANCE TORQUE SPECIFICATIONS

ft.-lb. in.-lb. Nem
Primary chaincase drain plug
(2005 models) - 36-60 4-7
Air filter cover screw - 36-60 4-7
Clutch inspection cover - 84-108 9.5-12
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CHAPTER FOUR

ENGINE

Front cylinder head Rear cylinder head

Refer to Tables 9-14 for new and revised engine specifi-
cations.

ENGINE
Removal/lInstallation

Engineremoval and installation isthe sameason previ-
ous models with the exception of the cylinder head
bracket bolt torque specification. Tighten the bolts to
35-40 ft.-Ibs. (47-54 Nem).

ROCKER ARMS AND PUSHRODS
Removal/lInstallation

The removal procedure is the same as on prior years.

The ingtdlation procedure is the same as on prior years
with the exception of the breather assembly components.
The 2000-2001 models are equipped with a breather assem-
bly consisting of four parts. On the 2002-2003 models the
breather assembly parts are combined into a one-piece unit
along with the filter element and gasket. The 2004-2005
models once again use the four parts used on the 2000-2001
models.

10
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CYLINDER HEAD
(2005 MODELS EXCEPT
FXSTDSE2 AND FLSTFSE)

. Valve keeper
. Upper retainer

Spring

. Valve stem seal/spring seat assembly

Valve guide

. Valve guide collar (exhaust valve only)
. Bolt-short

. Bolt-long

. Cylinder head

. Valve seat

. Valve

. Gasket
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CYLINDER HEAD
Removal/Installation

On 2004-2005 models, thetwo O-rings (Figure 10) areno
longer used in junction with the cylinder head dowel pins.
Refer to Figure 7 for thefront and rear cylinder head bolt
tightening sequence. Tighten the cylinder head bolts as fol-
lows:
1. Starting with bolt No. 1, tighten each bolt in order to
120-144 in.-Ib. (14-16 Nem).
2. Sarting with bolt No. 1, tighten each bolt in order to
15-17 ft.-Ib. (20-23 Nem).
3. Makeavertical mark withamarker on each bolt head (A,
Figure 8). Make another mark on the cylinder head (B, Fig-
ure 8) at a90° angle, or 1/4 turn from the mark on the head
bolt.
4. Usethemarksasaguide and tighten each bolt 90°, or 1/4
turn, clockwise until the marks are aligned (Figure 9).

Removal/Installation
(FXSTDSE2 and FLSTFSE Models)

The two visible outer cylinder head bolts have a chrome
trim cap.
1. Loosen the set screw and remove the chrome trim cap
from the two bolt heads.
2. Position the chrome trim cap so the set screw is not visi-
ble and install the cap. Tighten the set screw to 60-84 in.-1b.
(7-9 Nem).
3. Test ride the motorcycle to operating temperature and
check tightness of set screws. Tighten if necessary.

VALVE AND VALVE COMPONENTS
(2005 MODELS-EXCEPT FXSTDSE2
AND FLSTFSE MODELS)

Complete valve service requires a number of special
tools, including avalve spring compressor, to remove and
install the valves. The following procedures describe how
to check for valve component wear and to determine what
type of serviceisrequired.

Refer to Figure 11.

Valve Removal

1. Remove the cylinder head as described in Chapter
Four.

2. Install the valve spring compressor (Figure 12)
squarely over the valve spring upper retainer (Figure 13)
and against the valve head.

15
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CAUTION
To avoid loss of spring tension, compress 12
the spring only enough to remove the valve
keepers.

3. Tighten the valve spring compressor until the valve
keepers separate from the valve stem. Lift the valve keep-
ers out through the valve spring compressor with a mag-
net or needlenose pliers.

4. Gradually loosen the valve spring compressor and re-
move it from the cylinder head.

5. Removethe spring upper retainer and the valve spring.

CAUTION
Remove any burrs from the valve stem
groove before removing the valve (Figure
14); otherwise the valve guide will be dam-
aged as the valve stem passes through it.

13

6. Remove the valve from the cylinder head while rotat-
ing it dlightly.

7. Using needlenose pliers carefully twist and remove
the valve stem seal/spring seat assembly from the valve
guide. Discard the valve stem seal/spring seat assem-
bly.

CAUTION

Keep the components of each valve assem-

bly together by placing each set in a divided 14
carton, or into separate small boxes or

small plastic bags. Identify the components

as either intake or exhaust. If both cylinders

are disassembled, also label the compo-

nents as front and rear. Do not intermix

components from the valves or wear may

result.

Deburr

8. Repeat Steps 3-7 to remove the remaining valve.

Valve stem

Valve Inspection

When measuring the valves and valve components in
this section, compare the actual measurementsto the new
and service limit specifications in the tables at the end of
the engine section. Replace parts that are out of specifica-
tion or are damaged as described in this section.

1. Clean valvesin solvent. Do not gouge or damage the
valve seating surface.

2. Inspect the valve face (Figure 15). Minor roughness
and pitting can be removed by lapping the valve. Exces-
sive unevenness to the contact surface indicates the valve
isnot serviceable.

15
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16

17

18 Dial indicator

19
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20

3. Inspect the valve stem for wear and roughness. Then
measure the valve stem outside diameter with amicrome-
ter (Figure 16).
4. Remove all carbon and varnish from the valve guides
with a stiff spiral wire brush before measuring wear.
5. Measure the valve guide inside diameter with a small
hole gauge (Figure 17) at thetop, center and bottom posi-
tions. Then measure the small hole gauge.
6. Determine the valve stem-to-valve guide clearance by
subtracting the valve stem outside diameter from the
valve guide inner diameter.
7. If asmall hole gaugeisnot available, insert each valve
into its guide. Attach a dial indicator to the valve stem
next tothe head (Figure 18). Hold thevalve dightly off its
seat and rock it sideways in both directions 90° to each
other. If the valve rocks more than dightly, the guide is
probably worn. Take the cylinder head to a Harley-
Davidson dealership or machine shop and have the valve
guides measured.
8. Check the valve spring as follows:
a. Inspect the valve spring for visual damage.
b. Useasquareto visually check the spring for distor-
tion or tilt (Figure 19).
¢. Measure the valve spring free length with avernier
caliper (Figure 20) and compareit to the specifica-
tions.
d. Repeat sub-steps a-c for each valve spring.
e. Replace the defective spring(s).
9. Check the valve spring upper retainer seats for cracks
or other damage.
10. Check the valve keepers fit on the valve stem end
(Figure 21). They should index tightly into thevalve stem
groove.
11. Inspect the valve seats (Figure 22) in the cylinder
head. If they are worn or burned, they can be recondi-
tioned as described in Chapter Four. Seats and valvesin
near-perfect condition can be reconditioned by lapping
with fine Carborundum paste.
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a. Clean the valve seat and corresponding valve mat-
ing areas with contact cleaner.

b. Coat the valve seat with layout fluid.

c. Install the valve into its guide and tap it against its
seat. Do not rotate the valve.

d. Lift the valve out of the guide and measure the seat
width at various points around the seat with a ver-
nier caliper.

e. Compare the seat width with the specifications. If
the seat width is less than specified or uneven, re-
surface the seats as described in Chapter Four.

f. Remove al layout fluid residue from the seats and
valves.

Valve Installation

1. Clean the end of the valve guide.
2. Assemble the valve stem seal/spring seat assembly as
follows:
a. Apply engine oil to the oil seal (A, Figure 23) and
the spring seat (B).
b. Position theoil seal with the spring end going in last
(C, Figure 23) and insert it into the spring seat.
c. Press the oil seal down until it seats completely
within the spring seat (D, Figure 23).
3. Coat a vave stem with Torco MPZ, molybdenum
disulfide paste or equivalent. Install the valve part way
into the guide. Then slowly turn the valve asiit enters the
oil seal and continue turning it until the valve isinstalled
al the way.
4. Work the valve back and forth in the valve guideto en-
sure the lubricant is distributed evenly within the valve
guide.
5. Withdraw the valve and apply an additional coat of the
lubricant.
6. Reinstall thevalveinto thevalve guide but do not push
the valve past the top of the valve guide.
7. Pushthevalveall theway intothecylinder head until it
bottoms (A, Figure 24).

CAUTION
The oil seal will be torn as it passes the
valve stem keeper groove if the plastic cap-
sule is not installed in Step 8. The capsule is
included in the top end gasket set.

8. Hold the valve in place and install the plastic capsule
(B, Figure 24) onto the end of the valve stem. Apply a
light coat of clean engine ail to the outer surface of the
capsule.

9. With the valve held in place, slowly dide the valve
stem seal/spring seat assembly onto the valve stem. Push

21

22

23
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the assembly down until it bottoms on the machined sur-
face of the cylinder head.

10. Remove the plastic capsule from the vave stem.
Keep the capsule as it will be used on the remaining
valves.

11. Position the valve spring with tapered end going on
last and install thevalve spring (A, Figure 25). Make sure
itis properly seated on the spring seat.

12. Install the upper spring retainer (B, Figure 25) ontop
of the valve spring.

CAUTION
To avoid loss of spring tension, only com-
press the springs enough to install the valve
keepers.

13. Compress the valve spring with a valve spring com-
pressor (Figure 12) and install the valve keepers (Figure
26).

14. Make sure both keepers are seated around the valve
stem prior to rel easing the compressor.

15. Slowly release tension from the compressor and re-
moveit. After removing the compressor, inspect thevalve
keepers to make sure they are properly seated (Figure
27). Tap the end of the valve stem with asoft-faced ham-
mer to ensure the keepers are properly seated.

16. Repeat Steps 1-15 for the remaining valves.

17. Install the cylinder head as described in this Supple-
ment.

Valve Guide Replacement
Tools

The following tools or their equivalents are required to
replace the valve guides.
1. Cylinder head stand (HD-39782-A).
2. Intake valve seat adapter (HD-39782A-3).
3. Exhaust valve seat adapter (HD-39782A-4).
4. Vave guide driver (B-45524-1)
5. Valve guide installer sleeve (B-45524-2A).
6. Valve guide brush (HD-34751-A).
7. Valve guide reamer (B-45523) and T-handle (HD-
39847).
8. Valve guide reamer honing lubricant (HD-39964).
9. Valve guide hone (B-45525).
10. Hydraulic press.

Procedure

CAUTION
The valve guides must be removed and in-
stalled using the following special tools to
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avoid damage to the cylinder head. Use the
correct size valve guide removal tool to re-
move the valve guides or the tool may expand
the end of the guide. An expanded guide will
widen and damage the guide bore in the cylin-
der head as it passes through it.

1. Removethe old valve guide asfollows:

a Ingdll theintake (A, Figure 28) or exhaust (B) vave
seat adapter into the tube at the top of the support
stand (C).

b. Install the support stand on the hydraulic press table.

c¢. Ingall the cylinder head (A, Figure 29) onto the sup-
port stand (B) centering the cylinder head valve seat
onto the seat adapter.

d. Insert the valve guide driver (C, Figure 29) into the
valve guide bore until it stops on the valve guide
shoulder.

e. Center the vave guide driver under the press ram and
makesurethedriver isperpendicular to the presstable.

f. Support the cylinder head, dowly apply pressure and
drive valve guide out through the combustion cham-
ber. Discard the valve guide.

g. Remove the cylinder head and specia tools from
the press bed.

h. Repeat sub-steps a-g for the remaining valve
guides.
2. Clean the valve guide bores in the cylinder head.

3. Because the valve guide bores in the cylinder head
may have enlarged during removal of the old guides, mea-
sure each valve guide bore prior to purchasing the new
guides. Then purchasethenew valve guidesto matchtheir
respective bore diameters. Determinethe bore diameter as
follows:

a. Measurethe valve guide bore diameter in the cylin-
der head with a bore gauge or snap gauge. Record
the bore diameter.

b. The new valve guide outside diameter must be
0.0020-0.0033 in. (0.050-0.083 mm) larger than the
guide bore in the cylinder head. When purchasing
new valve guides, measure the new guide’s outside
diameter with amicrometer. If the new guide’s out-
side diameter is not within this specification, install
oversize valve guide(s). See a Harley-Davidson
dealership for available sizes and part numbers.

NOTE
The intake valves are not equipped with the
valve guide collar. On exhaust valves, the
collar must be installed onto the valve
guide, see Step 4.
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4. On exhaust valve guides only, install the collar onto
the valve guide as follows:
a Insert the valve guide collar (A, Figure 30) onto the

e.

installer sleeve (B) and center it squarely onto the
counter bore of theinstaller sleeve.

. Install the new valve guide (C, Figure 30) into the

installer sleeve (B) until it contacts the valve guide
collar.

Install the installer sleeve and valve guide onto the
press table and center it.

. Slowly apply pressure and drive the valve guide

onto the collar until the valve guide bottomsin the
installer sleeve.

Removethevalve guide/collar assembly (D, Figure
30) from the installer sleeve.

5. Apply athin coat of Vaselineto the entire outer surface
of thevalveguide beforeinstallingitin thecylinder head.

CAUTION
When installing oversize valve guides, make
sure to match each guide to its respective
bore in the cylinder head.

6. Install the new valve guide as follows:
a. Install the intake (A, Figure 28) or exhaust (B)

valve seat adapter into the tube at the top of the sup-
port stand (C).

. Install the support stand on the hydraulic press ta-

ble.

Install the cylinder head (A, Figure 31) onto the
support stand (B) centering the cylinder head valve
seat onto the seat adapter.

. Onexhaust valves, position the valve guide with the

collar end going in last. Theintake valve guides are
non-directional, either end can go in first.

Install the valve guide onto the cylinder head recep-
tacle.

Install the valve guide installer sleeve (C, Figure
31) over the valve guide, and insert the tapered end
of the valve guide driver (D) into the installer
Sleeve.

. Center the valve guide driver under the press ram

and make sure the driver is perpendicular to the
press table.

. Support the cylinder head, slowly apply pressure

and slowly start to drivethevalveguideinto thecyl-
inder head receptacle. Stop and back off the press
ram to allow the valve guide to center itself.

. Verify that the support stand (B, Figure 31) and

valve guide driver (D) are square with the press ta-
ble.

. Once again apply press pressure and continue to

drive the valve guide part way into the cylinder
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head receptacle. Once again, stop and back off the
press ram to alow the valve guide to center itself.
k. Again apply press pressure and continue to drive
thevalve guideinto the cylinder head receptacle un-
til the installer sleeve (C, Figure 31) contacts the
machined surface of the cylinder head.
I. Remove the cylinder head and special tools from
the press bed.
m. Repeat sub-steps a-k for the remaining valve
guides.
7. Replacement valve guides are sold with a smaller in-
side diameter than the valve stem. Ream the guide to fit
the valve stem asfollows:
a. Apply aliberal amount of reamer lubricant to the
ream bit and to the valve guide bore.
b. Start the reamer straight into the valve guide bore.

CAUTION
Only apply pressure to the end of the drive
socket. If pressure is applied to the T-han-
dle, the bore will be uneven, rough cut and
tapered.

¢. Apply thumb pressure to the end of the drive socket
portion of the T-handle while rotating the T-handle
clockwise Only light pressure is required. Apply
additional lubricant to the reamer and into the valve
guide while rotating the reamer.

d. Continueto rotate the reamer until the entire bit has
traveled through the valve guide and the shank of
the reamer rotates freely.

CAUTION
Never back the reamer out through the valve
guide as the guide will be damaged.

e. Remove the T-handle from the reamer. Remove the
reamer from the combustion chamber side of the
cylinder head.

f. Apply low-pressure compressed air to remove the
small shavings from the valve guide bore. Then
clean the valve guide bore with the small spiral
brush.

8. Honethe valve guide as follows:

a. Install the valve guide hone into a high-speed elec-
tric drill.

b. Lubricatethevalve guide bore and hone stoneswith
the reamer lubricant—do not use engine oil.

c. Carefully insert the hone stonesinto the valve guide
bore.

d. Start the drill and move the hone back and forth in
thevalveguideborefor 10to 12 completestrokesto
obtain a60° crosshatch pattern.
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9. Repeat Steps 7 and 8 for each valve guide.

10. Soak the cylinder head in a container filled with hot,
soapy water. Then clean the valve guides with a valve
guide brush or an equivalent bristle brush. Do not use a
steel brush. Do not use cleaning solvent, kerosene or gaso-
line as these chemicals will not remove all of the abrasive
particles produced during the honing operation. Repeat this
step until al of the valve guides are thoroughly cleaned.
Then rinsethe cylinder head and valve guidesin clear, cold
water and dry them with compressed air.

11. After cleaning and drying the valve guides, apply
clean engine oil to the guides to prevent rust.

12. Resurface the valve seats.

PISTONS AND PISTON RINGS

Piston Pin Bushing in Connecting Rod
Inspection and Replacement
(FSXTDSEZ2 and FLSTFSE Models)

The upper end of the connecting rod istapered (Figure
32).

The piston pin bushing cannot be replaced on these mod-
ds. If worn or damaged, replace or rebuild the crankshaft as-
sembly.

CRANKCASE AND CRANKSHAFT

Crankshaft Left Side Main Bearing
Assembly Inner Race Replacement

Removal

1. Remove the crankshaft assembly as described in Chap-
ter Four.
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2. Support the crankshaft in a support fixture (part No.
HD- 44358 or an equivalent), with the bearing side facing
up (A, Figure 33).

3. Placeahardened plug (B, Figure 33) between the bear-
ing puller and the end of the crankshaft.

4. Install the bearing splitter under the bearing inner race
(C, Figure 33).

5. Apply graphite lubricant to the bearing puller center
screw, and attach a bearing puller (D, Figure 33) to the
splitter.

WARNING
In Step 6, never use a heat gun and penetrat-
ing oil at the same time. The heat from the
gun may ignite the oil.

6A. Use aheat gun and apply heat uniformly to the bear-
ing inner race for approximately 30 seconds.

6B. If aheat gun isnot available, apply penetrating oil to
theinner race and crankshaft and allow the oil to penetrate
for 30 minutes.

7. Make sure the bearing puller is square to the crank-
shaft so the bearing inner raceisnot out of alignment with
the crankshaft shoulder.

8. Slowly tighten the center screw (E, Figure 33) and
withdraw the bearing inner race (F) from the crankshaft
shoulder.

9. Remove the bearing puller, splitter and bearing inner
race from the crankshaft.

10. Remove the thrust washer from the crankshaft. Dis-
card the thrust washer, it cannot be re-used.

11. Clean the sprocket shaft with contact cleaner. Check
the sprocket shaft for cracks or other damage. If it isdam-
aged, refer service to a Harley-Davidson dealership.

Installation

The sprocket shaft bearing coneinstaller (part No. HD-
997225-55B) isrequired to install the sprocket shaft bear-
ing inner race.

1. Support the crankshaft in a support fixture (part No.
HD- 44358 or an equivalent), with the bearing side facing
up (A, Figure 34).

2. Thread the pilot shaft (B, Figure 34) onto the crank-
shaft until it contacts the crankshaft

3. Slide the new thrust washer (C, Figure 34) over the
sprocket shaft.

WARNING
In Step 4, never use a heat gun and penetrat-
ing oil at the same time. The heat from the
gun may ignite the oil.

15
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BALANCER SHAFT BEARING AND RACE
(2005 FLSTFSE MODELS)

4A. Place the new bearing race on the workbench. Use
heat gun and uniformly heat the bearing race for approxi-
mately 60 seconds. Wear heavy duty glovesand install the
new inner race (D, Figure 34) onto the crankshaft

4B. If aheat gun isnot available, apply penetrating oil to
the inner surface of the bearing race and to the crankshaft
shoulder. Install the new inner race (D, Figure 34) onto
the crankshaft.

5. Apply graphite lubricant to the threads of the pilot
shaft and flat washer

6. Slidethedeeve (E, Figure 34) onto the crankshaft un-
til it contacts the bearing inner race.

7. Slide the Nice bearing (F, Figure 34) and flat washer
(G) over the pilot shaft until it contactsthetop of thesleeve.
8. Thread the handle (H, Figure 34) onto the pilot shaft

(B).

Nut

. Washer

. Sprocket

Spacer

Bolt

. Thrust washer—outer
Roller bearing

. Balancer shaft support
. Bearing inner race

. Thrust washer—inner
. Balancer
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9. Slowly tighten the handle clockwise until the bearing
inner race bottoms on the crankshaft shoulder.

10. Unscrew and remove all parts of the special tool.

11. Install the crankshaft assembly as described in Chap-
ter Four.

COUNTER BALANCER ASSEMBLY
(FLSTFSE MODELYS)

Removal/Installation

Theremoval and installation procedures areidentical to
all prior models, including the 2004 FXSTDSE2 models.
Except for the addition of the outer thrust washer (6, Fig-
ure 35) between the spacer and the roller bearing on
FLSTFSE models.
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Balancers

Both balancers on these models are identified with a
shallow drilled hole as shown in A, Figure 36. Do not in-
terchange these balancers with other models and years.

The sprocket end of the balancer is equipped with a
thrust washer (B, Figure 36) and bearing inner race (C).
Thebearing inner raceisused in conjunction with the bal-
ancer shaft support roller bearing. All other Softail mod-
elscoveredin thismanual are equipped withaball bearing.

Bearing Race Removal/lInstallation

NOTE
This is only necessary if the balancer shaft
support roller bearing is replaced.

553

1. Remove the balancer as described in this supplement
and Chapter Four.

2. Removetheinner race (C, Figure 36) and inner thrust
washer (B). Discard the inner race as it cannot be reused
after it has been removed.

3. Clean the balancer shaft in solvent and dry with com-
pressed air.

4. Apply engineoil to the shaft and to theinner surface of
the bearing race.

5. Position the inner thrust washer with the chamfer side
going on first and install the inner thrust washer (B, Fig-
ure 36).

6. Slide the bearing inner race onto the shaft as far asit
will go.

7. Instal the outer thrust washer, sprocket spacer,
sprocket and the washer onto the shaft.

8. Thread the nut onto the shaft. If there are insufficient
exposed shaft threads, remove the spacer between the
thrust washers.

9. Secure the balancer in a vice equipped with soft jaws.

10. Slowly tighten the nut and press the inner race onto
the balancer shaft. Tighten the nut until the bearing inner
race is securely against the inner thrust washer. There
must be no space between the nut, the inner thrust washer
and the balancer shaft machined surface. Continue to
tighten the nut if necessary.

11. Remove the nut, washer, sprocket and outer thrust
washer from the shaft.)

Table 9 GENERAL ENGINE SPECIFICATIONS

Item
Engine type

Bore and Stroke
88B models
95B models
103B models
Displacement
88B models
95B models
103B models
Compression ratio
88B and 103B models
95B models

Specification

Four-stroke, 45° OHV V twin
Twin Cam 88B, 95B and 103B (balanced)

3.75 x 4.00 in. (95.25 x 101.6 mm)
3.875 x 4.00 in. (98.425 x 101.6 mm)
3.875 x 4.375 in. (98.425 x 111.125 mm)

88 cubic inch (1450 cc)
95 cubic inch (1550 cc)
103 cubic inch (1690 cc)

9.0:1
9.2:1
(continued)

15
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Table 9 GENERAL ENGINE SPECIFICATIONS (continued)

Item Specification
Torque
88B models 82 ft. Ib. (111 Nem) @ 3000 rpm
95B models 91 ft. Ib. (123 Nem) @ 3500 rpm
103B models
FXSTDSE2 91 ft. Ib. (123 Nem) @ 3500 rpm
FLSTFSE 100 ft. Ib. (138 Nem) @ 3500 rpm
Maximum sustained engine speed
88B models 5600 rpm
95B and 103B models 5500 rpm
Engine and transmission weight 204 Ibs. (92.5 kg)
Cooling system Air cooled

Table 10 ENGINE SERVICE SPECIFICATIONS (88B ENGINE)

New Service limit

Item in. (mm) in. (mm)
Valve stem-to-guide clearance (2005 models)

Intake 0.001-0.003 (0.0254-0.0762) 0.0038 (0.0965)

Exhaust 0.001-0.003 (0.0254-0.0762) 0.0038 (0.0965)
Valve seat width (2005 models)

Intake and exhaust 0.040-0.062 (1.02-1.58) -
Valve stem protrusion (2005 models)

Intake and exhaust 2.005-2.039 (50.93-51.79) -
Valve spring free length (2005 models)

Intake and exhaust 2.325 (59.1) -
Camshaft support plate

Camshaft chain tensioner

Shoe - 0.090 (2.29)*
Crankshaft bushing fit - 0.0008 (0.0203)

Crankshaft bushing inside diameter - 0.8545 (21.704)

Valve lifters
Roller fit - 0.015 (0.38)
Roller end clearance - 0.015 (0.38)

*1/2 thickness of shoe.

Table 11 ENGINE SERVICE SPECIFICATIONS (95B ENGINE)

New Service limit

Item in. (mm) in. (mm)
Cylinder bore

Standard - 3.875 (98.4)

Oversize 0.005 in. - 3.880 (98.56)
Cylinder bore (continued)

Oversize 0.010 in. - 3.885 (98.68)

Oversize 0.020 in.* - 3.895 (98.93)

Oversize 0.030 in.* - 3.905 (99.19)

Cylinder
Taper - 0.002 (0.05)
Out of round - 0.003 (0.08)
Warp
At top (cylinder head) - 0.006 (0.15)
At base (crankcase) - 0.008 (0.20)

Piston-to-cylinder clearance - 0.0053 (0.135)

(continued)
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Table 11 ENGINE SERVICE SPECIFICATIONS (95B ENGINE) (continued)

Item

Piston pin clearance in piston
Piston rings
Compression ring end gap
Top ring
Second ring
Oil control ring
Compression ring side clearance
Top ring
Second ring
Oil control ring
Valve stem-to-guide clearance
Intake
Exhaust
Valve seat width
Intake and exhaust
Valve stem protrusion
Intake and exhaust
Valve spring free length
Intake and exhaust
Camshaft support plate
Camshaft chain tensioner
Shoe
Crankshaft bushing fit
Crankshaft bushing
inside diameter
Connecting rod
Connecting rod-to-crankpin clearance
Piston pin clearance in connecting rod
Crankshaft
Runout (flywheel at rim)
Runout (shaft at flywheel)
End play
Valve lifters
Roller fit
Roller end clearance

*1/2 thickness of shoe.

New
in. (mm)

0.012-0.022 (0.30-0.56)
0.015-0.025 (0.38-0.635)
0.010-0.050 (0.25-1.27)

0.0012-0.0037 (0.030-0.094)
0.0012-0.0037 (0.030-0.094)
0.0012-0.0037 (0.030-0.094)

0.0015-0.0033 (0.038-0.084)
0.0008-0.0026 (0.020-0.066)

0.040-0.062 (1.02-1.58)
2.005-2.039 (50.93-51.79)

2.325 (59.1)

0.00043-0.0017 (0.0109-0.0432)
0.0003-0.0007 (0.008-0.018)

0.000-0.010 (0.000-0.25)
0.000-0.002 (0.000-0.05)
0.001-0.005 (0.03-0.13)

Service limit
in. (mm)

0.001 (0.025)

0.030 (0.762)
0.034 (0.863)
0.050 (1.27)

0.0045 (0.11)
0.0045 (0.11)
0.0045 (0.11)

0.0038 (0.0965)
0.0038 (0.0965)

0.090 (2.29)*
0.0008 (0.0203)

0.8545 (21.704)

0.002 (0.05)
0.001 (0.025)

0.015 (0.38)
0.003 (0.08)
0.006 (0.15)

0.015 (0.38)
0.015 (0.38)

Table 12 ENGINE SERVICE SPECIFICATIONS (103B ENGINE)

Item

Cylinder bore
Standard
Oversize 0.005 in.
Cylinder bore (continued)
Oversize 0.010 in.
Oversize 0.020 in.*
Oversize 0.030 in.*
Piston-to-cylinder clearance
Piston pin clearance in piston
Piston rings (2004 model)
Compression ring end gap
Top ring
Second ring
Oil control ring end gap

New
in. (mm)

0.012-0.022 (0.30-0.56)

0.015-0.025 (0.38-0.635)

0.010-0.050 (0.25-1.27)
(continued)

Service limit
in. (mm)

3.877 (98.48)
3.882 (98.60)

3.887 (98.73)
3.895 (98.93)
3.905 (99.19)
0.003 (0.076)
0.0008 (0.020)

0.032 (0.81)
0.035 (0.89)
0.050 (1.27)

555
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Table 12 ENGINE SERVICE SPECIFICATIONS (103B ENGINE) (continued)
New Service limit
Item in. (mm) in. (mm)

Compression ring side clearance
Top ring
Second ring

Compression ring side clearance

0.0012-0.0037 (0.030-0.094)
0.0012-0.0037 (0.030-0.094)

Oil control ring end gap 0.0012-0.0072 (0.030-0.18) 0.010 (0.25)
Piston rings (2005 model)
Compression ring end gap
Top ring 0.012-0.022 (0.30-0.56) 0.030 (0.762)
Second ring 0.015-0.025 (0.38-0.635) 0.034 (0.863)
Oil control ring 0.010-0.050 (0.25-1.27) 0.050 (1.27)

0.0045 (0.11)
0.0045 (0.11)

Top ring 0.0012-0.0037 (0.030-0.094) 0.0045 (0.11)

Second ring 0.0012-0.0037 (0.030-0.094) 0.0045 (0.11)

Oil control ring 0.0012-0.0072 (0.030-0.18) 0.010 (0.25)
* Oversize 0.020 in. and 0.030 in. available on 2004 models only.

Table 13 ENGINE TORQUE SPECIFICATIONS
ft.-1b. in.-1b. Nem

Cylinder head bolts Refer to text
Chrome trim cap - 60-84 7-9

CHAPTER FIVE

CLUTCH AND PRIMARY DRIVE

CLUTCH ASSEMBLY
(2005 MODELS)

The clutch assembly isidentical to prior yearswith the ex-
ception of the seal onthe clutch inspection cover. The O-ring
has been replaced with alarge gasket. Install thenew gasket
asfollows:

1. Podtion the new gasket with the rubber molding and
the words TOWARD ENGINE facing away from the
clutch inspection cover.

2. Align the triangular shaped hole in the new gasket with
the top hole in the clutch inspection cover.

CAUTION
Do not push the screw through the triangular
shaped hole in the new gasket as the sealing
qualities of the gasket will be damaged.

3. Insert the screw, with the captive washer, through the
clutch inspection cover and carefully thread it it all the way
through the triangular shaped hole in the new gasket.

4. Ingal the clutch inspection cover and new gasket onto the
clutch inspection cover and thread thetop screw part way in.

5. Make surethe clutch inspection cover iscorrectly aligned
with the chaincase cover and instal the remaining four
screws with captive washers.

6. UseaT27 Torx driver and tighten the screwsin a criss-
cross pattern to 84-108 in.-1b. (10-12 Nem).
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37 CLUTCH ASSEMBLY
(FXSTDSE2 AND FLSTFSE MODELS)

. Snap ring

. Clutch shell and sprocket
Bearing

Snap ring

Clutch hub

. Clutch nut

Diaphragm spring seat

. Diaphragm spring

. Friction disc B

. Clutch plates
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CLUTCH ASSEMBLY
(FXSTDSE2 AND FLSTFSE MODELS)

The clutch release mechanism (Figure 37) is hydrauli-
caly operated. The system consists of aclutch master cylin-
der on the left side handlebar and a release cylinder on the
right side of the transmission case.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Friction disc A

Pressure plate

Diaphragm spring
Diaphragm spring retainer
Bolt

Pushrod

Bearing

Release plate

Snap ring—small

Snap ring—large

CLUTCH RELEASE BEARING AND PUSHROD

(FXSTDSE2 AND FLSTFSE MODELYS)

On hydraulic clutch models, it is not necessary to
perform any procedure to alow slack on the dia-
phragm spring during the clutch assembly removal
procedure.

15
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Removal/Installation

NOTE
On models so equipped, always disarm the
optional TSSM security system prior to dis-
connecting the battery or the siren will sound.

NOTE
The clutch release bearing and pushrod can
be removed without removing the primary
chaincase outer cover.

1. Disconnect the battery negative cable as described in
Chapter Eight.

2. Remove the clutch mechanism inspection cover and
quad ring, or gasket.

CAUTION
Harley-Davidson specifies that a new quad
ring must be installed every time the
chaincase outer cover is removed.

3. Remove the screws securing the clutch inspection
cover. Remove the cover and the gasket.
4. Remove the large snap ring (A, Figure 38) securing
the release bearing plate.
5. Remove the release bearing plate (B, Figure 38) and
the pushrod (C) as an assembly.
6. If necessary, removethe small snap ring (D, Figure 38)
and remove the pushrod from the release bearing plate.
7. Measure the pushrod and release plate movement as
described in the following procedure.
8. Install by reversing theremoval steps. Notethefollow-
ing:
a. Make surethe snap rings seat correctly into their re-
spective grooves.
b. Instal a new clutch inspection cover gasket as de-
scribed under Clutch Assembly (2005 Models) in
this section.

Pushrod and Release Plate Movement Inspection

CAUTION
Transmission gear changing will be difficult
or impossible if the correct amount of re-
lease movement is not maintained.

1. If still in place, remove the clutch mechanism inspec-
tion cover and quad ring, or gasket.

2. Mount adial indicator onto the crankcase outer cover,
or onto a suitable stationary stand.

3. Position the dial indicator anvil against the end of the
pushrod (C, Figure 38).

4. Fully apply the clutch hand lever and note the pushrod
movement.

5. The pushrod must move aminimum of 0.065 in. (1.65
mm) for complete clutch disengagement.

6. If the pushrod movement is less than specified, the
clutchfluid level islow and/or the clutch system must be
bled. Bleed the clutch as described in this Supplement.
7. Ingtal the clutch inspection cover and quad ring or
gasket.

CLUTCH SERVICE
(FXSTDSE2 AND FLSTFSE MODELYS)

Thehydraulic clutch systemtransmits hydraulic pressure
from the master cylinder to the clutch release mechanism
on the transmission case. As the clutch components wear,
the clutch release piston moves out. As this occurs, the
fluid level inthe master cylinder reservoir goesdown. This
must be compensated for by occasionally adding fluid.

The proper operation of this system depends on a sup-
ply of clean brake fluid (DOT 5) and a clean work envi-
ronment when any serviceisbeing performed. Any debris
that enters the system can damage the components and
cause poor brake performance.

Brake fluid is hygroscopic (absorbs moisture) and
moisture in the system will reduce clutch performance.
Purchase brake fluid in small containers and properly dis-
card any small quantities that remain. Small quantities of
fluid will quickly absorb the moisture in the container.
Useonly fluid clearly marked DOT 5. If possible, usethe
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same brand of fluid. It isnot possible to remove al of the
old fluid. Other types are not compatible with DOT 5. Do
not reuse drained fluid and discard old fluid properly.

Perform clutch service procedures carefully. Do not use
any sharp toolsinside the master cylinder or rel ease mech-
anism. Damage of these components could cause aloss of
hydraulic pressure.

Consider thefollowing when servicethe clutch system:
1. The hydraulic componentsrarely require disassembly.
Make sureit is necessary.
2. Keep the reservoir cover in place to prevent the entry
of moisture and debris.
3. Clean parts with an aerosol brake parts cleaner or
brake fluid. Never use petroleum-based solvents on inter-
na clutch system components. They will cause seds to
swell and distort.
4. If the hydraulic system, not including the reservoir
cover, has been opened bleed the system to remove air
from the system. Refer to Clutch System Bleeding in this
Supplement.
5. Before performing any procedure in which thereisthe
possibility of brakefluid contacting the motorcycle, cover
the work area with a piece of plastic.
6. Beforeworking onthe clutch system, fill abucket with
soap and water and keep it close to the motorcycle. If
brake fluid contacts the motorcycle, clean the area and
rinse it thoroughly.

CLUTCH MASTER CYLINDER
(FXSTDSE2 AND FLSTFSE MODELS)

Read theinformation listed under Clutch Service inthis
Supplement before servicing the clutch master cylinder.

Removal/Installation

1. Support the motorcycle on level ground on a swing
arm stand.

2. Block the front wheel so the motorcyclewill notroll in
either direction while on the swing arm stand.

3. Cover thefuel tank and front fender with plastic to pro-
tect them from accidental brake fluid spills.

4. Drain the clutch master cylinder lever hose as de-
scribed under Clutch System Flushing inthis Supplement.

5. Remove the banjo bolt and washers securing the clutch
hose to the master cylinder. Plug the clutch hose to prevent
brake fluid from dripping out. Tie the loose end of the hose
to the handlebar to prevent it from dripping brake fluid.

6. Plug the bolt opening in the master cylinder to prevent
|eakage when removing the master cylinder in the follow-

ing steps.
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7. Remove the master cylinder holder mounting bolts,
washers and the holder, and remove the clutch master cyl-
inder from the handlebar.

8. If necessary, service the master cylinder as described
in this section.

9. Cleanthehandlebar, master cylinder and clamp mating
surfaces.

10. Mount the master cylinder onto the handlebar and po-
sition it to rider’s preference.

11. Install the master cylinder holder and its mounting
bolts and washers.

12. Tighten the upper master cylinder clamp bolt first,
then the lower bolt. Tighten both bolts to 60-80 in.-Ib.
(7-9 Nem).

NOTE
When the master cylinder clamp is correctly
installed, the upper edge of the clamp tou-
ches the master cylinder, leaving a gap at
the bottom.

13. Securethe clutch hose to the master cylinder with the
banjo bolt and two new washers on each side of the clutch
hose. Tighten the banjo bolt to 17-22 ft.-1b. (23-31 Nem).
14. Bleed the clutch as described under Clutch System
Bleeding in this Supplement.

15. Test ride the motorcycle to ensure the clutch is oper-
ating correctly.

Disassembly

Refer to Figure 39.
1. Removethemaster cylinder asdescribed inthissection.
2. If dtill in place, remove the master cylinder cover and
diaphragm. Pour out any remaining brake fluid and dis-
card it.
3. Remove the snap ring from hand lever pivot pin.
4. Slightly apply the hand lever to remove some of the
spring pressure on the pivot pin.
5. Withdraw the pivot pin from the body and remove the
clutch lever. Do not lose the bushing and roller kit from
the lever.
6. Removetherubber boot from the grooveinthe body at
the end of the piston.
7. Remove the piston assembly and spring from the mas-
ter cylinder bore. Do not remove the primary and second-
ary cups from the piston.

NOTE
If brake fluid is leaking from the piston bore,
the piston cups are worn or damaged. Re-
place the piston assembly.

15
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39 CLUTCH MASTER CYLINDER
(FXSTDSE2 AND FLSTFSE MODELS)

Assembly

1. If installing a new piston assembly, assemble it as de-

scribed under Inspection in this section.

2. Lubricate the piston (A, Figure 40), primary cup (B),
secondary cup (C), rubber boot (D) and cylinder borewith

DOT 5 brake fluid.

3. Position the spring (E, Figure 40) with the flange end

going in last and install the spring onto the piston.

CAUTION
Do not allow the piston cups to tear or turn
inside out when installing the piston into the
master cylinder bore. Both cups are larger
than the bore. To ease installation, lubricate
the cups and piston with DOT 5 brake fluid.
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Screw

. Top cover
. Diaphragm
. Sight glass

Bolt

. Washer

. Holder

. Sealing washer
. Hose

. Banjo bolt

. O-rng

. Body

. Snap ring

. Bushing and roller kit
. Hand lever

. Bushing

. Pivot pin

. Piston assembly

SUPPLEMENT
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4. Insert the spring and piston assembly into the master
cylinder bore. Push in on the piston and completely com-
press the spring until it is flush with the end of the body.

5. Hold thepistonin placeand carefully install the rubber
boot into the groove in the body. M ake sure the entire per-
imeter of the boot is correctly seated around the groove.

CAUTION
The rubber boot must seat in the master cyl-
inder groove completely. Slowly push and
release the piston a few times to make sure it
moves smoothly and that the rubber boot
does not pop out.

6. Lubricate the pivot pin with silicone brake grease.

7. If removed, install the bushing and roller kit into the
end of the hand lever.

8. Install the hand lever onto the body and install the
pivot pin part way in from the top.
9. Slightly apply the hand lever to compress the spring
and push the piston in all the way.

10. Install a new snap ring into the pivot pin and make
sureit is correctly seated in the groove.

11. Check that the hand lever movesfreely. If thereisany
binding or roughness, remove the pivot pint and hand le-
ver and inspect the parts.

12. Temporarily install the diaphragm and cover. Install
the screws and tighten finger tight. Do not tighten the
screws, as brake fluid will be added |ater.

13. Install themaster cylinder as described in this section.
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Inspection

The manufacturer does not supply specificationsfor the
clutch master cylinder. Replace visually worn or damaged
parts as described in this section.

1. Cleanand dry themaster cylinder assembly asfollows:

a. Use only DOT 5 brake fluid to wash rubber parts
(rubber boot and piston assembly) in the clutch sys-
tem. Never alow any petroleum-based cleaner to
contact the rubber parts. These chemicals cause the
rubber to swell, requiring their replacement.

b. Cleanthemaster cylinder piston rubber boot groove
carefully. Use a small pick or brush to clean the
groove. If ahard varnish residue has built up in the
groove, soak the master cylinder in solvent to help
soften the residue. Then wash in soapy water and
rinse completely.

¢. Blow the master cylinder dry with compressed air.

d. Place cleaned parts on a clean lint-free cloth until
assembly.

CAUTION
Do not get any oil or grease onto any of the
master cylinder components. These chemi-
cals cause the rubber parts in the brake sys-
tem to swell, permanently damaging them.

CAUTION
Do not remove the primary and secondary
cups from the piston assembly for cleaning
or inspection purposes.

2. Check the piston assembly (Figure 41) for the follow-
ing defects:

15
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CLUTCH RELEASE MECHANISM
(FXSTDSE2 AND FLSTFSE MODELS)

Bolt

Cover

. Bleed valve
Cap

. Gasket

NN

6. Spring
7. Primary cup
8. O-ring
9. Piston

a. Check the piston (A, Figure 41) for scratches
and/or corrosion.

b. Worn, cracked, damaged or swollen primary (B,
Figure 41) and secondary cups (C).

¢. Worn or damaged rubber boot (D, Figure 41).

d. Broken, distorted or collapsed piston return spring
(E, Figure 41).

e. Corroded, weak or damaged snap ring.

f. If any of these parts are worn or damaged, replace
the piston assembly.

3. To assemble a new piston assembly, perform the fol-
lowing:

a. If replacing the piston, install the new primary and
secondary cups onto the piston. Use the original
piston assembly as a reference when installing the
new cups onto the piston.

b. Before installing the new piston cups, lubricate
them with DOT 5 brake fluid.

c. Cleanthenew piston (A, Figure 41) in brakefluid.

d. Install theprimary cup (B, Figure 41) onto the spring
and then the secondary (C) cup onto the piston.

4. Inspect the master cylinder bore. Replace the master
cylinder if itsboreis corroded, cracked or damaged in any
way. Do not hone the master cylinder bore to remove
scratches or other damage.

5. Makesurethefluid passageway in the base of the body
is clear. Clean out with compressed air if necessary.

6. Check the banjo bolt threads for damage.
7. Inspect the diaphragm and cover for deterioration and
other damage.
8. Check the hand lever assembly for the following de-
fects:

a. Damaged hand lever.

b. Excessively worn or damaged pivot bolt.

¢. Worn or damaged bushing.

CLUTCH RELEASE MECHANISM
(FXSTDSE2 AND FLSTFSE MODELS)
Release Mechanism Cover

Refer to Figure 42.

Removal

1. Support the motorcycle on level ground on a swing arm
stand.

2. Block thefront wheel sothemotorcyclewill notroll in ei-
ther direction.
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3. Removethefront cylinder exhaust pipe asdescribed in
Chapter Seven.

4. Drain the transmission oil as described in Chapter
Three.

5. Remove the transmission oil level dipstick.

6. Slightly loosen the bolts securing the cover and apply
theclutchlever. Thiswill break the cover and gasket loose
from the transmission case.

7. Cover the frame under the transmission case with a
heavy cloth or plastic tarp to protect it from accidental
brake fluid spills.

8. Drain the clutch lever hose as described under Clutch
System Bleeding in this Supplement.

9. Carefully loosentheflarenut (A, Figure 43) securing the
clutch hose to the cover. Do not scratch the chrome cover.
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10. Disconnect the clutch hose (B, Figure 43) from the
cover and place the end into a reclosable plagtic bag. Re-
movethe O-ring (Figure 44) fromthe end of theclutch hose,
or if necessary, remove the O-ring from within the cover
threaded outlet.

NOTE
There are two different length cover bolts,
note the location during removal.

11. Removetheboltsloosened in Step 6. Remove the cover
and gasket from the transmission case.
12. Remove thelocating dowels if loose.

Installation

1. If removed, ingtdll the locating dowels.

2. Ingtal anew gasket over the locating dowels.

3. Ingdl the cover and the bolts in the correct location as
noted during removal. Tighten the bolts in a crisscross pat-
tern to 120-144 in.-Ib. (14-16 Nem).

4. Ingtdl a new O-ring (Figure 44) onto the end of the
clutch hose.

5. Connect the clutch hose (B, Figure 43) onto the cover.
Thread theflare nut all theway into the cover by hand until it
bottoms. Do not cross-thread it and tighten to 80-115 in.-Ib.
(9-13 Nem). Do not scratch the cover.

6. Install the transmission oil level dipstick.

7. Refill the transmission oil as described in Chapter
Three.

8. Install the front cylinder exhaust pipe as described in
Chapter Seven.

9. Refill the clutch master cylinder and bleed the system as
described under Clutch System Bleeding in this Supple-
ment.

10. Start the engine and check for proper clutch operation.

Release Cylinder
Removal/installation

1. Removetherelease mechanism cover asdescribed in this
section.
2. If removed, ingtal the bleed valve (C, Figure 43) and
tighten securely.
3. To remove the piston, perform the following:
a Place apiece of soft wood on the work bench.
b. Position the release cover with the piston side facing
toward the wood on the work bench.
¢. Apply compressed air through the clutch hose holein
the cover and force the piston part way out of the
cover receptecle.

15
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4, Withdraw the piston assembly (Figure 45) and spring
from the cover receptacle.

5. If the primary cup was removed from the piston, install
the cup with the raised leading edge lip positioned toward
the spring receptacle end.

6. Apply DOT 5brakefluid to the new primary cup, O-ring
and piston. Also apply DOT 5 brake fluid to the piston re-
ceptacle in the cover.

7. Ingtall the spring into the piston and ingtall the assembly
into the cover receptacle. Guide the primary cup into there-
ceptacle to prevent the lips from turning over.

8. Push the piston and spring in until they bottom. Push in
onthe piston and check that the spring pushesit back out part
way. The piston must move fregly within the receptacle.

9. Ingtdl the release mechanism cover as described in this
section.

Inspection

Replacement parts are not available for the piston assem-
bly. If any part is worn or damaged, replace the piston and
spring as an assembly. Refer to Figure 46.

1. Clean the cover receptacle and piston in DOT 5 brake
fluid, or isopropyl acohol and dry with compressed air.

2. Inspect the spring for fractures or sagging.

3. Check the O-ring and primary cup for hardness or deteri-
oration.

4. Check the piston and receptacle for scratches, scoring or
other damage.

5. Check the piston O-ring and primary cup grooves for
damage.

6. Inspect the flare nut threaded hole in the cover. If it is
worn or damaged, clean it out with athread tap or replacethe
cover.

7. Inspect the bleed valve threaded hole in the cover. If it is
worn or damaged, clean it out with athread tap or replacethe
cover.

8. Inspect the bleed screw. Apply compressed air to the
opening and make sureit isclear. Clean it out, if necessary,
with brake fluid. Install the bleed screw and tighten se-
curely.

CLUTCH HYDRAULIC HOSE REPLACEMENT
(FXSTDSE2 AND FLSTFSE MODELYS)

1. Support the motorcycle on level ground on a swing arm
stand.

2. Block thefront wheel sothemotorcyclewill notroll in ei-
ther direction.

3. Removethefront cylinder exhaust pipe as described in
Chapter Seven.

CLUTCH RELEASE

CYLINDER (FXSTDSE2
AND FLSTFSE MODELS)

1. Piston
2. O-ring
3. Primary cup
4. Spring

4. Cover the frame under the transmission case with a
heavy cloth or plastic tarp to protect it from accidenta
brake fluid spills.

5. Drain the front clutch lever hose as described under
Clutch System Bleeding in this Supplement.

6. Carefully loosen the flare nut (A, Figure 43) securing
the clutch hose to the cover. Do not scratch the chrome
cover.

7. Disconnect the clutch hose (B, Figure 43) from the
cover and place the end into areclosable plastic bag. Re-
move the O-ring (Figure 44) from the end of the clutch
hose, or if necessary, remove the O-ring within the cover
threaded outlet.
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8. Removethe banjo bolt and washers securing the clutch
hose to the master cylinder. Plug the clutch hose to pre-
vent brake fluid from dripping out.

9. Plug the bolt opening in the master cylinder to prevent
leakage and entry of debris.

10. Ontheleft side frame down tube, remove the bracket
securing the clutch hose to the frame.

11. Remove the clutch hose from the frame and out from
behind the voltage regulator/rectifier and from the eyelet
on the right side of the crankcase behind the rear brake
master cylinder.

12. Install the new clutch hose through the frame follow-
ing the same path noted during removal.

13. Securethe clutch hose to the master cylinder with the
banjo bolt and two new washers on each side of the clutch
hose. Tighten the banjo bolt to 17-22 ft.-1b. (23-31 Nem).

14. Install anew O-ring (Figure 44) onto the end of the
clutch hose.

15. Connect the clutch hose (B, Figure 43) onto the
cover. Thread the flare nut al the way into the cover by
hand until it bottoms. Do not cross-thread it and tighten to
80-115 in.-Ib. (9-13 Nem). Do not scratch the cover.

16. Bleed the clutch as described under Clutch System
Bleeding in this Supplement.

17. Test ride the motorcycle to ensure the clutch is oper-
ating correctly.

CLUTCH SYSTEM FLUSHING
(FXSTDSE2 AND FLSTFSE MODELYS)

When flushing the clutch system, use DOT 5 brake
fluid asaflushing fluid. Flushing consists of pulling new
brake fluid through the clutch system until the new fluid
appears at the release cover bleed valve without the pres-
ence of any air bubbles. To flush the clutch system, follow
one of the bleeding procedures described under Clutch
System Bleeding in this Supplement.
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CLUTCH SYSTEM BLEEDING
(FXSTDSE2 AND FLSTFSE MODELS)

Brake Bleeder Process

This procedure usesthe Mityvac hydraulic brake bleed-
ing kit (Figure 47) that is available from automotive or
motorcycle supply stores.

1. Remove the dust cap from the bleed valve (C, Figure
43) on the release cover.

2. Place a clean shop cloth over the exhaust pipe and
frame to protect it from accidental brake fluid spills.

3. Assemble the Mityvac tool according to its manufac-
turer’sinstructions. Secure it to the bleed valve.

4. Open the bleed screw approximately a half turn.

5. Clean the top of the master cylinder of al debris.

6. Turn the handlebarsto level the clutch master cylinder
and remove the screws, reservoir cover and diaphragm.
7. Fill the reservoir almost to the top with DOT 5 brake
fluid and reinstall the diaphragm and cover. Leave the
cover in place during this procedure to prevent entry of
debris.

8. Operate the pump several timesto create a vacuum in
the line. Brake fluid will quickly draw from the release
cylinder into the pump’sreservair. Tighten therelease cyl-
inder bleed valve before the fluid stops flowing through
the hose. To prevent air from being drawn through the
master cylinder, add fluid to maintainitslevel at thetop of
the reservoir.

NOTE
Do not allow the master cylinder reservoir
to empty during the bleeding operation or
more air will enter the system. If this occurs,
the procedure must be repeated.

9. Continue the bleeding process until the fluid drawn
from the release cylinder is bubble free. If bubbles are
withdrawn with the brake fluid, more air istrapped in the
line. Repeat Step 8, making sureto refill the master cylin-
der to prevent air from being drawn into the system.

10. When the brake fluid is free of bubbles, tighten the
bleed valve and remove the brake bleeder assembly. Rein-
stall the bleed valve dust cap.

11. If necessary, add fluid to correct the level in the mas-
ter cylinder reservoir. When topping off the clutch master
cylinder, turn the handlebar until the reservoir is level;
add fluid until itislevel with thereservoir gasket surface.
Thefluid level inthe rear master cylinder must be dlightly
below the upper gasket surface.

12. Reinstall the reservoir diaphragm and cover. Install
the screws and tighten securely.

15
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13. Testthefeel of theclutchlever. It must befirm and of-
fer the same resistance each time it's operated. If it feels
spongy, itislikely that thereisstill air inthe system and it
must be bleed again. After bleeding the system, check for
leaksand tighten all fittingsand connections as necessary.

WARNING
Do not ride the motorcycle until the clutch
lever is operating correctly with full hy-
draulic advantage.

14. Test ride the motorcycle and make sure the clutch is
operating properly.

Without a Brake Bleeder

1. Remove the dust cap from the bleed valve (C, Figure
43) from the release cover.

2. Connect alength of clear tubing to the bleed valve on
the release cover. Place the other end of the tube into a
clean container. Fill the container with enough fresh DOT
5 brake fluid to keep the end of the tube submerged. The
tube must be long enough so that a loop can be made
higher than the bleeder valve to prevent air from being
drawn into the caliper during bleeding.

3. Clean the top of the clutch master cylinder of all de-
bris.

4. Remove the screws securing the master cylinder top
cover and remove the cover and the diaphragm.

5. Fill the reservoir almost to the top with DOT 5 brake
fluid and reinstall the diaphragm and cover. Leave the
cover in place during this procedure to prevent entry of
debris.

NOTE
During this procedure, it is important to
check the fluid level in the master cylinder
reservoir often. If the reservoir runs dry,
more air will enter the system.

6. Slowly apply the clutch lever several times. Hold the
lever in the applied position and open the bleed valve

about 1/2 turn. Allow thelever to travel to itslimit. When
the limit is reached, tighten the bleed valve, then release
the clutch lever. Asthe brake fluid enters the system, the
level will drop in the master cylinder reservoir. Maintain
thelevel at the top of the reservoir to prevent air from be-
ing drawn into the system.

7. Continue the bleeding process until the fluid emerging
fromthe hoseiscompletely free of air bubbles. If thefluid
is being replaced, continue until the fluid emerging from
the hoseis clean.

NOTE
If bleeding is difficult, allow the fluid to sta-
bilize for a few hours. Repeat the bleeding
procedure when the tiny bubbles in the sys-
tem settle out.

8. Hold the lever in the applied position and tighten the
bleed valve. Remove the bleed tube and install the bleed
valve dust cap.

9. If necessary, add fluid to correct thelevel in the master
cylinder reservoir. When topping off the front master cyl-
inder, turn the handlebar until the reservoir is level; add
fluid until it islevel with the reservoir gasket surface.

10. Install the diaphragm and the top cover and tighten
the screws securely.

11. Testthefeel of theclutch lever. It must befirm and of-
fer the same resistance each time it's operated. If it feels
spongy, itislikely that thereisstill air in the system and it
must be bled again. After bleeding the system check for
leaksand tighten all fittings and connections as necessary.

WARNING
Do not ride the motorcycle until the clutch is
operating correctly with full hydraulic ad-
vantage.

12. Test ride the motorcycle and make sure the clutch is
operating properly.

Table 14 CLUTCH AND PRIMARY DRIVE TORQUE SPECIFICATIONS

ft.-lb. in.-lb. Nem

Clutch master cylinder

clamp bolts - 60-80 7-9
Clutch cover - 120-144 14-16
Clutch hose

at master cylinder 17-22 - 23-31

at cover - 80-115- 9-13
Clutch inspection cover - 84-108 10-12
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CHAPTER SIX

TRANSMISSION

SHIFTER ASSEMBLY
(FXSTDSE2 AND FLSTFSE MODELS)

The shifter assembly (Figure 48) consists of the exter-
nal shift linkage and internal shift cam and shift arm com-
ponents. The internal components can be serviced with
the transmission case installed in the frame by removing
the top cover.

If a shift problem is encountered, refer to the trouble-
shooting procedures in Chapter Two and eliminate all
clutch and shifter mechanism possibilities before consid-
ering transmission repairs. Low clutch fluidlevel, or air in
the clutch hydraulic system can also cause poor shifting.

Shift Linkage Adjustment

The shift linkage assembly connects the transmission
shift rod lever to the foot-operated shift lever. The shift
linkage does not require adjustment unless it is replaced
or the transmission gears do not engage properly.

NOTE
On models so equipped, always disarm the
optional TSSM security system prior to dis-
connecting the battery or the siren will
sound.

1. Disconnect the negative battery cable as described in
Chapter Eight.

2. Loosen the two shift linkage rod locknuts (A, Figure
49, typical).

3. Turn the shift linkage rod (B, Figure 49) as necessary
to change the linkage adjustment.

4. Tighten the locknuts to 80-120 in.-1b. (9-14 Nem).

5. Recheck the shifting. Readjust if necessary.
6. If this adjustment does not correct the shifting, check
the shift linkage for interference problems.

EXTERNAL SHIFT MECHANISM
(FXSTDSE2 AND FLSTFSE MODELS)

Removal/Installation
Refer to Figure 48.

NOTE
On models so equipped, always disarm the
optional TSSM security system prior to dis-
connecting the battery or the siren will
sound.

1. Disconnect the battery negative cable as described in
Chapter Eight.

2. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Eight.

3. Make an alignment mark on the outer shift lever and
the end of the shift shaft lever.

4. Removetheclamp bolt and removethe outer shift lever.
5. Remove the nylon washer from the inner shift lever.
6. Remove the acorn nut and washers (Figure 50, typi-
cal) securing the shift linkage rod to the outer shift lever.
7. Removethejiffy stand and mounting bracket assembly
as described in Chapter Fourteen.

8. Remove the primary chaincase assembly as described
in Chapter Five.

9. Remove the acorn nut and washers securing the shift
shaft lever (Figure 51, typical) to the transmission case.

15
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. Snap ring
. Bearing

Bolt

. Support-right side
. Shift cam

Seal

. Support-left side
. Locating dowel

. Sleeve

. Cam follower

. Spring

. Bolt

. Shift fork shaft

. Shift fork No. 3

. Shift fork No. 2

CLUTCH SHIFTER ASSEMBLY
(FXSTDSE2 AND FLSTSE MODELS)

16. Shift fork No. 1
17. Set screw

18. Shift rod end
19. Bolt

20. Locknut

21. Shift rod

22. Acorn nut

23. Shift lever

24. O-ring

25. Bearing sleeve
26. Nylon washer
27. Screw

28. Lock washer
29. Outer shift lever
30. Insert

31. Screw

32. Shift lever peg

33. Cover

34. Spacer

35. Shift lever

36. Bolt

37. Snap ring

38. Oil seal

39. Washer

40. Centering pin

41. Transmission case
42. Shift lever centering pin
43. Shift shaft lever/pawl
44. Spring
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10. Removethe shift rod, inner and outer shift lever asan
assembly.

11. Install by reversing these removal steps. Tighten the
clamp bolt securely.

TRANSMISSION SIDE DOOR AND
TRANSMISSION SHAFT ASSEMBLIES
(FXSTDSE2 and FLSTFSE Models)

The oil dinger assembly is not used on these models.
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50

51

Table 15 TRANSIMISSION TORQUE SPECIFICATIONS
ft.-lb. in.-lb. Nem

Shift rod locknuts - 80-120 9-14

CHAPTER SEVEN

FUEL, EXHAUST AND EMISSION CONTROL SYSTEMS
15

AIR FILTER BACKPLATE
(FXSTDSE2, FLSTFSE AND
FLSTFI-15TH ANNIVERSARY)

Removal

Refer to Figures 52-54.
1. Remove the air filter cover screw and remove the
cover and gasket (models so equipped).

2A. On FXSTDSE2 models, remove the screws and
bracket from the air filter element.

2B. On FLSTFSE models, remove the screws and the
cover adapter from the air filter element.

2C. On FLSTFI-15th Anniversary models, remove the
screws from the air filter element.

3. Gently pull the air filter element from the back plate.
4. Gently pull the breather plugsfrom the breather screws
on the back plate.



570

SUPPLEMENT

@ AIR FILTER (2005 FLSTFI FAT BOY 15TH ANNIVERSARY MODELS)

Screw

. Air filter

. Baffle plug

. Breather screw
. Moutning stud
Backing plate
O-ring

Gasket

Screw

. Trimring
Cover

POO®NOOAWNE
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5A. On FXSTDSE2 models, use a deep socket and re-
move the breather screws securing the back plate. Pull the
back plate away from the cylinder heads and remove it.

5B. On FLSTFSE and FL STFI-15th Anniversary models,
perform the following:

a. Use a deep socket and remove the breather screws
securing the back plate.

b. Use adeep socket and remove the mounting studs.

c¢. Pull thebackplate away from the cylinder heads and
removeit.

6. Remove the gasket from the backside of the backplate
and discard it.

Inspection

1. Inspect the backplate for damage.

2. Make sure the breather screws and plugs are clear.
Clean them out if necessary.
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53 AIR FILTER (2004 FXSTDSE2 MODELS)

Installation

1. Install new O-ringsin the grooves around the breather
screw holes.

2. Apply acouple dabs of gasket sealer to the new gasket
andinstall it onto the backside of the backplate. Make sure
itisaligned correctly with the bolt holes.

3. Move the backplate into position.

4A. On FXSTDSE2 models, install the breather screws
and tighten securely.

. Screw

. Mounting bracket
. Air filter

. Breather screw
. Mounting stud
. Backng plate

. O-ring

. Gasket

. Label

. Screw

. Trim

. Cover

. Seal

O~NOoO O~ WNPE
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4B. On FLSTFSE and FL STFI-15th Anniversary models,
perform the following:

a. Install the mounting studs and tighten to 55-60
in.-1b. (6-7 Nem).

b. Install the breather screws and tighten securely.
5. Install the breather plugs into the breather screws.

6. On FXSTDSE2 models, inspect the cover gasket. Re-
placeit if necessary.

15
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AIR FILTER (2005 FLSTFSE MODELS)

. Screw
. Cover adapter

. Air filter

. Breather plug

. Breather screw
. Mounting stud
. Backing plate

. O-ring

. Gasket

10. Label

11. Screw

12. Trim ring

13. Cover
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7A. On FLSTFI-15th Anniversary models, move the ele-
ment into position and the screws. Tighten the screws se-

curely.

NOTE
If an aftermarket air filter element is being in-
stalled, position it onto the back plate follow-
ing the manufacturer's instructions.

7B. On models other than FL STFI-15th Anniversary mod-
els, move the element into position. Install the mounting
bracket (FXSTDSE2 models) or cover adapter (FLSTFSE
models) and the screws. Tighten the screws securely.

8. Apply adrop of low strength threadl ocking compound to
the cover screw prior to ingtalation.

9. Ingall theair filter cover and the screw. Tightenthe screw
to 36-60 in.-1b. (4-7 Nem).
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FUEL TANK CONSOLE
(FLSTFSE MODELS)

573

FUEL TANK CONSOLE
(FLSTFSE MODELYS)

Removal/Installation
Refer to Figure 55.

NOTE
On models so equipped, always disarm the
optional TSSM security system prior to dis-

. Trim bezel

. Seal ring
Speedometer
Acorn nut

. Washer

Rubber boot

. Fuel tank console
Screw

. Ignition switch

. Bezel

. Indicator lamp assembly
. Mounting clamp

. Trim panel

. Bolt

0 ~NoOUTAWN R
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connecting the battery or the siren will
sound.

1. Disconnect the negative battery cable as described in
Chapter Eight.

2. Remove the seat as described in Chapter Fourteen.

3. Removethe acorn nut and washer securing the consoleto
the fuel tank.

4. Lifttheconsolepartialy up off thefuel tank and lay it up-
side down on shop cloths or towels.
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Screw
Clip

. Connector
O-ring

. Top plate
Clip

ouswN R

FUEL LEVEL SENDING UNIT
(2004-2005 FXSTD MODELS)

7. Fuel level gauge
8. O-ring

9. Gasket

0. Sending unit

1. Connector

5. Disconnect the 12-pin eectrical connector from the

speedometer.
6. Disconnect the dectrical connector from the indicator
lamp assembly and the ignition switch.

7. Remove the console and trim panel assembly.
8. Ingtall by reversing theseremoval steps. Note the follow-
ing:

a Make surethetrim panel isin place on the console.

b. Carefully position the console in place and carefully
route the electrical cables between the console and
fuel tank so they will not get pinched.

¢. Turn theignition switch on and make sure the indica:
tor lamps are illuminated.

d. Start the engine to make sure the ignition switch is
working. Turn off the engine.
FUEL TANK GAUGE
Removal/Installation

Refer to Figure 56 and Figure 57.
1. Remove the seat as described in Chapter Fourteen.
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FUEL LEVEL SENDING UNIT
(2004-2005 EXCEPT FXSTD MODELS)

[

COWONOUAWNE

. Screw

. Top plate

. Connector

. O-ring

. Fuel level gauge

O-ring
Clip

. Sending unit
. Gasket
. Connector

575
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2. Disconnect the negative battery cable as described in
Chapter Eight.
3. Removethe fuel tank as described in Chapter Seven.

CAUTION

The fuel gauge sending unit electrical wires
are routed through a tube in the fuel tank
and are secured with a clamp at the bottom
of the fuel tank. Loosen the clamp (Figure
58) and make sure there is enough slack in
the wires to allow the gauge to be pulled up
and out of the fuel tank. Do not twist the fuel
gauge as the fuel gauge will be damaged.

4. Toremovethefuel gaugeonly, perform thefollowing:

a. Carefully pull straight up and partially withdraw the
fuel gauge from the fuel tank.

b. Mark the wire connectors and the termina on the
fuel gauge to ensure correct installation.

c. Disconnect the electrical connectors from the back
of the fuel gauge. Do not disconnect the wires from
the sending unit.

d. Removethefuel gauge and gasket. Discard the gas-
ket.

5. To remove the fuel gauge sending unit, perform the
following:

SUPPLEMENT
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a. Remove the fuel gauge as described in Step 4.

b. Remove the Torx screws (A, Figure 59) securing
the top plate.

CAUTION
Do not bend the float arm during removal of
the sending unit. If bent, the gauge will give
inaccurate readings.

c. Carefully withdraw thetop plate (B, Figure 59) and
sending unit while moving it back and forth, and
while lifting and turning it in either direction.

d. Removethegasket fromthefuel tank and discard it.

6. Ingtal by reversing these remova steps. Note the follow-
ing:

NOTE
Do not apply any type of gasket sealer to the
top plate gasket.

a Ingall new gaskets between the fuel gauge and fuel
tank.

b. Ingtall the sending unit carefilly to avoid damage to
the float arm.

c. Tighten all screws securely.

Table 16 FUEL SYSTEM TORQUE SPECIFICATIONS

ft.-lb.

Air filter cover screw -
Breather plate mounting studs -

in.-lb. Nem
36-60 4-7
55-60 6-7
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ELECTRICAL SYSTEM

STARTING SYSTEM

Starter Removal/lInstallation
(2005 Models)

The starter removal and installation procedure is the
same as on prior models with the exception of the starter
jackshaft bolt torque specification. Tighten the jackshaft
bolt to 60-80 in.-1b. (7-9 Nem). Bend the outer lockplate
tab against the bolt head.

Starter Disassembly/Assembly

The starter is the same as on previous models with the
exception of atrim cap on some models.
1. Onmodelsso equipped, removethe screw securing the
cover to the bracket. Remove the cover.
2. Removethe nuts securing the trim cover bracket to the
through bolts. Remove the bracket.
3. Install by reversing these disassembly steps. Tighten
the nuts and screw securely.

VOLTAGE REGULATOR
(FXSTDSE2 AND FLSTFSE MODELS)

\oltage Regulator
Removal/Installation

Refer to Figure 60.
1. Disconnect the negative battery cable as described in
Chapter Eight.
2. Remove the rear fender inner fender as described in
Chapter Fourteen.
3. Disconnect the voltage regulator lead (Figure 61)
from the silver post on the main circuit breaker.

NOTE
Prior to removing the voltage regulator
wires, note the routing of the wires through
the frame. Note the location of cable straps
and tie wraps. The wires must be rerouted in
the same path.

4A. On FXSTDSE2 models, perform the following:

60
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CHARGING SYSTEM
COMPONENTS (FXSTDSE2
AND FLSTFSE MODELS)
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. Stator
. Torx bolt

Rotor
Washer

. Anchor connector

Ring terminal

. Shrink tube--yellow
. Mounting bracket (FXSTDSE2 models only)

Nut

. Voltage regulator
. Bolt
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a. Remove the bolts securing the voltage regulator to
the mounting bracket.

b. Remove the front spoiler as described in this Sup-
plement.

¢. Remove the screw securing the ground wire to the
mounting bracket.

d. Disconnect the voltage regulator multi-pin electri-
cal connector.

e. Follow the single electrical wire to the main circuit
breaker and cut the cable straps securing the lead to
the frame.

f. Carefully remove the single wire from the frame
and removethe voltage regul ator and related wiring
from the frame

4B. On FLSTFSE models, perform the following:

a. Remove the front spoiler as described in this Sup-
plement.

b. Disconnect the voltage regulator multi-pin electri-
cal connector.

¢. Remove the screw securing the ground wire to the
mounting bracket.

d. Remove the bolts securing the voltage regulator to
the frame cross member and remove the voltage
regulator.

5. Install by reversing these removal steps. Note the fol-
lowing:

a. Secure the ground strap to the mounting bracket.

b. Tighten the mounting nut or bolts securely.

c. Apply a light coat of dielectric compound to the
electrical connectors prior to installing them.

d. Install new cable straps and tie wraps securing elec-
trical wiresto the frame.

LIGHTING SYSTEM

Headlight Bulb Replacement
(2005 FLSTC, FLSTF, FLSTN
and FXSTDSE2 Models)

Refer to Figure 62.

WARNING
If the headlight has just burned out or just
turned off, it will be hot. To avoid burned
fingers, allow the bulb to cool prior to re-
moval.

1. Removethe screw at the base of the trim bezel and re-
move the trim bezel from the headlight lens assembly.

2. Pull the lens assembly part way out of the headlight
case.

3. Pull straight out on the electrical connector and dis-
connect it from the bulb. Removethe headlight assembly.

SUPPLEMENT
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4. Remove the connector boot (Figure 63) from the back
of the headlight lens. Check the rubber boot for tears or
deterioration; replaceit if necessary.

5. Squeeze the light bulb retaining clip (Figure 64) and
pivot it out of the way.

6. Remove and discard the blown bulb (Figure 65).

7. Alignthetangsonthe new bulb with the notchesin the
headlight lens and install the bulb.

8. Securely hook the retaining clip onto the bulb.

9. Install the connector boot and make sureit is correctly
seated against the bulb and the retainer.

10. Correctly align the electrical plug terminals with the
bulb and connect the plug. Push it straight on until it bot-
toms on the bulb and the connector boot.

11. Check headlight operation.

12. Insert the lens into the headlight housing and seat it
correctly.

13. Instal thetrim bezel and screw. Tighten the screw se-
curely.

14. Check headlight adjustment

Passing Light and Front Turn
Signal Bulb Replacement
(2005 FLSTN Models)

Refer to Figure 66.
1. Remove the passing light bulb as follows:

a. Loosen the clamping screw at the base of the trim
bezel and remove the trim bezel from the passing
light housing.

b. Carefully pull the sealed beam unit partially out of
the housing.

¢. Loosen the two screws securing the wiring harness
(Figure 67) to thebulb/lensassembly and removeit.

d. Connect the wiring harness to the new sealed beam
unit and tighten the screws securely.

e. Ingtal the ring over the edge of the sealed beam
unit. Rotate the ring so that the index tab engages
the dlot at the bottom of the sealed beam unit.
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. Housing
. Connector boot
. Headlight bulb
Deflector
. Headlight lens
. Retaining ring
(FLSTC, FLSTF, FLSTN)*
7. Screw
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HEADLIGHT (2005 FLSTC, FLSTF, FLSTN
AND FXSTD MODELS)

8. Trim bezel
9. Bolt

10. Washer

11. Lockwasher
12. Nut

*Adapter ring for FXSTD, FTSTB

not shown

65

f. Push the sealed beam unit into the housing and in-
stall the trim bezel.

g. Tighten the clamping screw securely.
Remove the front turn signal bulb as follows:
a. Locate the notch in the lens cap.

b. Insert a coin into the notch and carefully twist the
coin until the lens cap comes off the housing (A,
Figure 68).

¢. Pushinonthebulb (B, Figure 68), rotateit and re-
moveit.

d. Install anew bulb and lens.

15
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66 PASSING LAMPS AND FRONT TURN SIGNALS
(2005 FLSTN MODELS)

Washer

Bolt

. Turn signal assembly
. Mounting bracket
Collar

Turn signal bulb
Lens

Nut

. Collar

. Wiring

. Sealed beam

. Screw

. Trim ring

. Nut
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e. Pushthelenscap into the housing until issnapsinto
place.

Passing Light Adjustment
(2005 FLSTN Domestic Models Only)

1. Check the headlight aim and adjust if necessary. Refer
to Chapter Eight.

2. Park the motorcycle on alevel surface approximately
25 ft. (7.6 m) from the wall.

3. Check tire inflation pressure. Readjust it if necessary,
as described in Chapter Three.

4. Have an assistant (with the same approximate weight
asthe vehicle's owner) sit on the seat.

581

25 ft.

5. Draw ahorizontal line on the wall the same height as
the center of the headlight (Figure 69).

6. Aim the headlight at the wall. Switch the headlight to
the HIGH beam. Point the front wheel straight ahead.

7. Check the headlight beam alignment. The broad, flat
pattern of light (main beam of light) must be centered on
the horizontal line with an equal area of light above and
below line. Mark thislocation onthewall (A, Figure 70).
8. Turn off the headlight.

9. Measure the distance from the horizontal centerline of
the headlight to the horizontal centerline of the left side
passing light. Note the dimension.

10. Measurethe distance from the headlight vertical cen-
terline out to the vertical centerline of the passing light.
Note the dimension.

15
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@ FRONT TURN SIGNAL
(FLSTSC, FLSTFSE, FXSTS AND FXSTDSE2 MODELS)

9
10
1. Set screw 6. Acorn nut
2. Ball stud 7. Housing
3. Mounting bracket 8. Socket assembly N
4. Jam nut 9. Bulb
5. Star lockwasher 10. Lens

11. Repeat Steps 9 and 10 for theright side passing light.
Note both dimensions.
12. Refer to the dimensionstake in Steps 9-11 and mark
these locations on the wall. Refer to B and C, Figure 69.
13. Havethe sameassistant used in Step 4, sit on the seat
and turn the headlight to HIGH beam. Verify that the
headlight beam is still correctly aligned with the vertical
and horizontal centerlines on the wall.
14. Turn the headlight to LOW beam.
15. Completely cover the headlight and the right side
passing light so their beam is not visible on the wall.
16. Observe the location of the left side passing light on
thewall. It should be within the areaindicated in D, Fig-
ure 69. If the location isincorrect perform Step 20.
17. Remove the cover from the right side passing light
and place it over the left side passing light.
18. Leave the headlight on LOW beam and still covered
so their beam is not visible on the wall.
19. Observethelocation of theright side passing light on
the wall. It should be within the areaindicated in E, Fig-
ure 69. If thelocation isincorrect perform Step 20.
20. Adjust the passing lamp as follows:

a Turn off the headlight and passing lights.

b. Loosen the screw at the base of the trim ring (13,

Figure 66) and removethetrim bezel from the pass-
ing light housing.

o

Carefully pull the sealed beam unit partially out of

the housing.

d. Loosen the nut securing the housing.

e. Movethehousing in the desired direction to correct
theaim.

f. Reinstall the sealed beam unit and trim bezel. Se-
curely tighten the clamping screw.

g. Recheck alignment and repeat if necessary.

Front and Rear Turn Signal Bulb Replacement
(All Models Except FLSTC)

1. Locatethenotch at the base of thelens, insert acoil and
carefully twist the coin until the lens pops off the base (A,
Figure 68).

2. Push in on the bulb (B, Figure 68), rotate it counter-
clockwise and remove it.

3. Install anew bulb and lens.

4. Push in on the lens and make sure it snaps into place
around the entire perimeter.

Front Turn Signal Replacement
(FLSTSC, FLSTFSE, FXSTS
and FXSTDSE2 Models)

Refer to Figure 71.
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72 FRONT TURN SIGNAL
(FXSTB MODELS)

Bolt
Screw

. Stand off
. Jam nut
. Housing

Bulb
. Lens

©ONOUAWNPE

1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.
2. Removethefuel tank asdescribed in this Supplement.
3. Follow each front turn signal wiring harness to the
main wiring harness. Disconnect the two-pin electrical
connector for each front turn signal assembly.
4. Remove the mirror and front turn signal assembly as
follows:
a. Loosen the acorn nut securing the mirror and turn
signal mounting bracket.
b. Hold onto the turn signal assembly and remove the
Acorn nut, toothed lockwasher and washer.
¢. Removethemirror from the master cylinder and the
turn signal mounting bracket. Remove the mirror.
d. Remove the turn signal assembly.
5. Repeat Step 4 for the other mirror and turn signal as-
semblies.

Front Turn Signal Replacement
(All Models Except FLSTSC, FLSTFSE, FXSTS,
FXSTDSE?2 and FLSTN)

Refer to Figure 72 and Figure 73.

. Socket assembly

. Mounting clamp assembly

1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.

2. Removethefuel tank asdescribed in this Supplement.
3. Follow each front turn signal wiring harness to the
main wiring harness. Disconnect the two-pin electrical
connector for each front turn signal assembly.

4A. On FXSTB models remove the mirror and front turn
signal assembly asfollows:

a. Removethe screws securing the outer portion of the
mounting clamp. Remove the outer clamp and the
turn signal assembly from the front fork.

b. If necessary, secure the jam nut and remove the bolt
securing the inner clamp to the standoff.

c. If necessary, loosen the jam nut from the standoff
and remove the assembly from the case.

4B. On FXST, FXSTD, FXSTDSE2, FLSTF, FLSTFSE
models, remove the mirror and front turn signal assembly
asfollows:

a. On the right side, secure the retainer and unscrew
the ball stud clamp. Remove the turn signal assem-
bly.

b. On the left side, remove the Acorn nut and washer
and remove the mirror.

15
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@ FRONT TURN SIGNAL
(FXST, FXSTD, FXSTDSE2, FLSTF AND FLSTFSE MODELS)

. Mounting clamp assembly
. Retainer (right side)

. Ball stud clamp (left side)
. Ball stud

. Jam nut

Housing

. Socket assembly

Bulb

. Lens

©CONO A WNBR

c. Ontheleft side, securetheretainer and unscrew the
ball stud clamp.

d. Remove the turn signal assembly

5. Repeat Step 4 for the other mirror and turn signal as-
semblies.

Taillight/Brake Light Replacement
(2005 FLSTN and FLSTSC Models)

The bulb replacement procedure is identical to the
FLSTS Models in Chapter Eight.
SWITCHES

Ignition/Light Switch Removal/Installation
(FLSTFSE Models)

Refer to Figure 74.
1. Remove the seat.

NOTE
Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Disconnect the negative battery cable as described in
Chapter Eight.

3. Removethefuel tank console as described in this Sup-
plement.

4. Turn the fuel tank console over onto towels on the
workbench.

5. Remove the screws securing the ignition switch to the
bottom surface of the fuel tank console.

6. Remove the ignition switch noting the orientation
within the console.

7. Install the new ignition switch with the electrical con-
nector terminal facing toward therear of the fuel console.
Tighten the screws securely.

8. Installation isthe reverse of removal.
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74

FUEL TANK CONSOLE
(FLSTFSE MODELS)

. Trim bezel

. Seal ring
Speedometer
Acorn nut

. Washer

Rubber boot

. Fuel tank console
Screw

. Ignition switch

. Bezel

. Indicator lamp assembly
. Mounting clamp

. Trim panel

. Bolt
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SPEEDOMETER AND INDICATOR LIGHTS NOTE

(FLSTFSE MODELYS)
Removal/Installation

Refer to Figure 74.
1. Remove the seat.

Always disarm the optional TSSM security
system prior to disconnecting the battery or
the siren will sound.

2. Disconnect the negative battery cable as described in
Chapter Eight.
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3. Removethefuel tank console as described in this Sup-

olement. @ TACHOMETER

4. Turn the fuel tank console over onto towels on the (FXSTDSE2 AND

workbench.

5. If ill in place, remove the rubber boot from the reset
switch, then removethe nut securing the reset switch from
the side of the fuel tank console.

6. Unhook the retaining clip securing the indicator lamp
wire to the backside of the speedometer.

7. Remove the screws securing the speedometer to the
console.

8. Removethe speedometer, seal ring and trim bezel from
the console.

9. To remove the indictor light assembly, remove the
screws and mounting bracket from the backside of the
console and remove it from the fuel tank console.

10. Installation isthe reverse of removal.

TACHOMETER
(FXSTDSE2 AND FLSTFSE MODELYS)

Removal/Installation and
IHlumination Bulb Replacement

Refer to Figure 75.
1. Disconnect the negative battery cable as described in
Chapter Eight.
2. Removethe screw securing the cover to the base of the
tachometer.
3. Label each wire and terminal, then remove the nuts
and star washers securing the wiring terminalsto the base
of the tachometer.
4, Carefully pushtachometer out of the mounting bracket
on the handlebar upper clamp.
5. To replace the illumination bulb, use a flat bladed
screwdriver and carefully remove the bulb from the ta-
chometer base (Figure 76). Install anew bulb and pressit
into place.
6. Install by reversing these removal steps. Make sure to
usethe star washers when securing the wiring terminalsto
the tachometer. Tighten the nuts securely.

FLSTFSE MODELS)

1. Tachometer
2. Wire guide
3. Cover
4. Screw

Table 17 ELECTRICAL SYSTEM TORQUE SPECIFICATIONS

ft.-lb.

in.-lb.

Starter jackshaft bolt (2005 models) -

60-80

7-9
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CHAPTER NINE

WHEEL, HUBS AND TIRES

FRONT WHEEL

Removal
(FLSTFSE Models)

Refer to Figure 77.
1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.
2. Remove the caliper mounting bolts and remove the
caliper from each side as described in Chapter Thirteen.

NOTE
Place a plastic or wooden spacer between
the brake pads in place of the disc. Then, if
the brake lever is inadvertently applied, the
pistons will not be forced out of the calipers.
Ifthe pistons are forced out, disassemble the
calipers to reseat the pistons.

3. Removethe set screw securing thefront axle cover and
remove the cover from each side.

4. On the left side, remove the axle nut, lockwasher and
washer.

5. On the right side, loosen the fork dlider axle clamp
nuts.

6. Prior to removing the front axle, note the location of
the right side spacer and left side spacer. The spacers are
not symmetrical and must be reinstalled on the correct
sides during installation. The spacers are marked R or L.
7. Ontheright side, withdraw thefront axlefrom thefork
sliders and front wheel.

8. Pull the wheel away from the fork sliders and remove
it.

9. Removethe spacersfromtheright sideand theleft side
of the wheel hub.

CAUTION
Do not set the wheel down on the brake disc
surface, as it may be damaged.

10. Inspect the front wheel assembly as described in
Chapter Nine.

Installation

1. Clean the axle in solvent and dry it thoroughly. Make
sure the axle bearing surfaces on both fork sliders and the
axle are free of burrs and nicks.

2. If removed, install the lockwasher and axle nut onto
theright side of the axle. Securethe axlein avise with soft
jaws and tighten the axle nut to 50-55 ft.-Ib. (68-75 Nem).
3. Apply an antiseize lubricant to the axle shaft prior to
installation.

4. If the oil seals or bearings were replaced, check the
front axle spacer alignment as described under Front Hub
in Chapter Nine.

5. Install the right and the left side spacers onto the cor-
rect side of the wheel.

6. Install the wheel between the fork sliders and install
the axle from the right side. Push the front axle through
the right side fork, spacer, hub, left side spacer and left
side fork.

7. Make sure axle spacers are installed correctly.

8. Install thewasher, lockwasher and the lefi side axle nut
finger-tight. Make sure axle spacers are installed cor-
rectly.

9. Secure the right side axle nut and tighten the left side
axle nut to 50-55 ft.-Ib. (68-75 Nem).

10. Insert aflat feeler gauge between theright side spacer
and the inner surface of the right side fork dlider. The
specified distance of 0.103-0.113 in. (2.62-2.87 mm)
must be maintained in order to center the brake discswith
the calipers.

11. Maintain the specified distance (Step 9) on the right
side fork dider, and tighten the bolts on the fork slider
clamp to 11-18 ft.-Ib. (15-24 Nem).

12. Install the axle cover on each side with the set screw
located at the bottom. Apply a medium strength thread
lock to the set screws and tighten to 6-8 in.-lb. (0.7-0.9
Nem).

13. Install both front brake calipers as described in Chap-
ter Thirteen.

14. With the front wheel off the ground, rotate it several
times and apply the front brake to seat the brake pads
against the discs.

15



588

SUPPLEMENT

FRONT WHEEL
(FXSTDSE2 MODELS)

13
1. Cover 7. Brake disc 13. Balance weight
2. Nut 8. Bearing 14. Bearing
3. Lockwasher 9. Spacer sleeve 15. Brake disc
4. Axle 10. Cast wheel 16. Spacer
5. Spacer 11. Valve stem 17. Lockwasher
6. Bolt 12. Valve stem cap
15. Remove the stand and lower the front wheel to the REAR WHEEL

ground.

Removal/Installation
(FLSTF Models)

Refer to Front Wheel Removal and Installation
(Non-Springer Fork Models) in Chapter Nine and to Fig-

ure 78.

(FXSTDSE2 AND FLSTFSE MODELYS)

Refer to Figure 79 and Figure 80.

Removal

1. Remove the right side passenger foot peg.

axle chrome cover from each side.

2. Removeboth mufflersasdescribed in Chapter Seven.
3. Remove the screws and washers and remove the rear
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78 FRONT WHEEL
(FLSTFSE MODELS)

Cover

. Set screw
Axle

. Spacer

. Bearing

Cover

Bolt

. Spacer sleeve
. Cast wheel

. Balance weight

COONOUAWNE
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4. Ontheleft side, remove the spring clip and loosen the
axle castellated nut.

5. Support the motorcycle with an appropriate size jack
with the rear wheel off the ground.

6. Remove the bolts securing the drive belt guard and the
debrisdeflector. Removethebelt guard and the deflector.

NOTE
Prior to removing the castellated nut, mark
the wheel bearing spacers and adjustment
collars with R (right side) or L (left side).
The spacers are unique and must be rein-

11. Valve stem cap
12. Valve stem nut
13. Valve stem

14. Bearing

15. Brake disc

16. Spacer

17. Washer

18. Lockwasher
19. Nut

20. Bolt

stalled onto the correct side of the wheel
during installation. The adjustment collars
are symmetrical.

NOTE
The cover brackets are labeled with R (right
side) or L (left side). The left side bracket is
deeper and must be installed on the correct
side.

7. On the left side, remove the axle castellated nut,
washer, adjustment collar and cover bracket.

15
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REAR WHEEL
(FXSTDSE2 MODELS)
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24

. Spacer sleeve

. Bearing

. Sprocket spacer
. Driven sprocket
. Spacer (left side)
. Cover bracket

. Adjustment collar
. Washer

. Castellated nut

. Clip

. Chrome cover

. Washer

. Bolt

. Cap

15. Cover bracket

16. Spacer (right side)
17. Brake disc

18. Bolt

19. Cast wheel

20. Screw

21. Nut

22. Jam nut

23. Axle

24. Drive belt adjuster
25. Valve stem

26. Valve stem cap
27. Balance weight
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REAR WHEEL

(FLSTFSE MODELS)

. Spacer sleeve
. Bearing
. Driven sprocket

Spacer

. Cover bracket

. Adjustment collar
. Washer

. Castellated nut

. Clip

. Chrome cover

. Washer

. Bolt

. Cap

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Bolt

Brake disc
Cast wheel
Jam nut

Axle

Drive belt adjuster
Balance weight
Nut

Screw

Washer

Valve stem cap
Nut

Valve stem
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SUPPLEMENT

8. Remove the rear brake pads as described in Chapter
Thirteen.

9. Loosen the jam nut and completely loosen the drive
belt adjuster on each side of the swing arm to allow maxi-
mum slack in the drive belt.

10. Ontheleft side, use asoft-faced mallet and gently tap
the rear axle toward the right side. Remove the left side
Spacer.

NOTE
The rear wheel is heavy and can be difficult
to remove. Check the tire-to-ground clear-
ance before removing the rear axle. If neces-
sary, have an assistant help in the removal.

11. From the right side, withdraw the rear axle while
holding onto the rear wheel. The right side spacer will
usualy fall off at this time. Lower the wheel to the
wooden blocks or the ground.

12. Movetherear wheel forward and lift the drive belt of f
the driven sprocket.

13. Lift the rear caliper and move it toward the front of
the motorcycle until the caliper notch clearsthe tab on the
swing arm. Move the caliper out of the way and secure it
with a Bungee cord.

14. Raise the motorcycle sufficiently to alow the rear
wheel to roll back and clear the rear fender.

15. Removetherear wheel and lower the motorcycleto a
safe level. The right side cover bracket and adjustment
collar will fall off at thistime.

NOTE
Place a plastic or wooden spacer between
the brake pads in place of the disc. Then, if
the brake pedal is inadvertently depressed,
the pistons will not be forced out of the cali-
per. If the pistons are forced out, disassem-
ble the caliper to reseat the pistons.

CAUTION
Do not set the wheel down on the brake disc
surface, as it may be damaged.

16. Install the wheel bearing spacers, adjustment collars
and castellated nut onto the axle in the same order of re-
moval.

17. Inspect the rear wheel as described in Chapter Nine.

Installation

CAUTION
The rear wheel bearing spacer must be in-
stalled onto the correct side of the rear
wheel. If installed incorrectly, the wheel will

be off-set to the wrong side within the swing
arm. This will result in the drive belt being
out of alignment with the driven sprocket re-
sulting in rapid drive belt wear.

1. Remove the wheel bearing spacers, adjustment collars
and nut from the rear axle and keep them in the same or-
der.

2. Clean the axlein solvent and dry it thoroughly. Make
sure the bearing surfaces on the axle are free of burrs and
nicks.

3. Apply an antiseize lubricant to the axle shaft prior to
installation.

4. Raise the motorcycle sufficiently to allow the rear
wheel to roll forward and clear the rear fender.

5. Movetherear caliper into position and onto the locat-
ing tab on the swing arm.

6. Movethe rear wheel forward and install the drive belt
onto the driven sprocket.

7. Lower themotorcycleto alevel wheretherear axlecan
beinstalled.

8. Install the right side adjustment collar and the cover
bracket onto the swing arm receptacle and hold into
place.

9. Movetherear wheel into position and aign it with the
swing arm.

10. Move the rear caliper up into position and align it
with the rear axle receptacles in the swing arm.

NOTE
The right side spacer is smaller than the left
side spacer. Install the correct one at this
time.

11. Install theright side spacer onto the wheel and hold it
in place.

12. From the right side, carefully install the rear axle
through the adjustment collar, cover bracket, right side
of the swing arm, rear caliper, right side spacer and rear
hub.

13. Install the left side spacer onto the wheel and hold it
in place.

14. Continue to push the rear axle through the left side
spacer, swing arm, cover bracket and the adjustment col-
lar.

15. Install the washer and the castellated nut. Tighten the
axle nut finger-tight at thistime.

16. Aftertherear axleisinstalled, make sureboth spacers
and adjustment collars are in the correct location and are
still in place. The notch in the adjustment collar must align
with the tip of the drive belt adjuster. Reposition at this
timeif incorrect.
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17. Install the rear brake pads as described in Chapter
Thirteen.

18. Check drive belt tension and adjustment as described
in Chapter Three.

19. Havean assistant apply the rear brake and tighten the
rear axle nut 60-65 ft.-Ib. (81-88 Nem). If necessary,
tighten the rear axle nut to align the nut slot with the axle
spring pin hole. Install the spring pin and snap it into
place.

20. Instal the drive belt debris deflector and guard and
tighten the bolts securely.

21. Install therear axle chrome covers, screws and wash-
ers and tighten the screws to 20-30 in.-Ib. (2-3 Nem).

22. Install both mufflers as described in Chapter
Seven.

23. Rotate the wheel several timesto make sureit rotates
freely. Then apply the rear brake pedal several times to
seat the pads against the disc.

24. Removethejack or stand and lower the rear wheel to
the ground.

25. Install both mufflers as described in Chapter
Seven.

26. Install theright side passenger foot peg.
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FRONT AND REAR HUBS
(FXSTDSE2 AND FLSTFSE MODELYS)

Refer to Front and Rear Hubs in Chapter Nine and to
Figure 79 and 80.

DRIVEN SPROCKET ASSEMBLY
(FXSTDSE2 MODELYS)

Removal/Installation

Refer to Figure 79.
1. Remove therear wheel as described in this chapter.
2. Remove the bolts and washers securing the driven
sprocket to the hub
3. Removethe sprocket and the spacer fromtherear hub.
4. Position the spacer and the driven sprocket onto the
rear hub.
5. Apply amedium strength thread |ocking compound to
the bolts prior to installation.
6. Install the bolts and washers and tighten the bolts to
55-60 ft.-Ib. (75-81 Nem).
7. Instal the rear wheel as described in this chapter.

Table 18 WHEEL TORQUE SPECIFICATIONS

ft.-lb.
Driven sprocket bolts 55-60
Front axle nut 50-55
Front axle cover —
Fork slider clamp bolts 11-18
Rear axle cover -
Rear axle nut 60-65

in.-Ib.

6-8

20-30 2-3

75-81
68-75
0.7-0.9
15-24

81-85

15
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CHAPTER TEN

FRONT SUSPENSION AND STEERING
(TELESCOPIC FORK)

HANDLEBARS AND RISERS
(FXSTDSE2 AND FLSTFSE MODELYS)

Removal/Installation
Refer to Figure 81 and Figure 82.

NOTE
Both switch assemblies will remain with the
handlebar since their wiring harnesses are
located within the handlebar tube.

1. Support the motorcycle with the front wheel off the
ground. See Motorcycle Stands in Chapter Nine.
2. Removethefuel tank asdescribed inthis Supplement.
3. Follow each handlebar switch wiring harness, where
they exit the center of the handlebar, to the main wiring
harness. Disconnect the six-pin electrical connector for
each switch assembly.
4. Disconnect the two-pin electrical connector for each
front turn signal assembly.
5. Remove the mirror and front turn signal assembly as
follows:
a. Loosen the acorn nut securing the mirror and turn
signal mounting bracket.
b. Hold onto the turn signal assembly and remove the
acorn nut, toothed lockwasher and washer.
¢. Removethemirror from the master cylinder and the
turn signal mounting bracket. Remove the mirror.
d. Remove the turn signal assembly.
6. Repeat Step 5 for the other mirror and turn signal as-
semblies.

NOTE
Before removing the handlebar, make a
drawing of the throttle cable routing from
the handlebar through the frame. This infor-
mation will help when reinstalling the han-
dlebar and connecting the cables.

7. On theright side of the handlebar, remove the screws
securing the brake master cylinder and remove the master
cylinder. Do not disconnect the hydraulic brake line.

FRONT BRAKE HOSE
(FXSTDSE2 MODELS)

1. Bolt
. Upper mount/
tachometer mount
. Grommet
. Handlebar
Riser
. Rear trim panel
. Rear trim panel
(chrome)
. Washer
9. Lockwasher
10. Bolt

~Noubhw N

(o]
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COONOOUAWNE

HANDLEBAR
(FLSTFSE MODELS)

Bolt

. Upper mount/tachometer mount
. Handlebar
. Grommet

Riser

. Washer
. Rubber bushing

Collar

. Ground strap
. Bolt
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8. Ontheleft sideof the handlebar, removethe screws se-
curing the clutch master cylinder and remove the master
cylinder. Do not disconnect the hydraulic brake line.
9. Remove the tachometer from the upper clamp as de-
scribed in this Supplement.
10. Carefully pull back and remove the rear trim panel
from the front chrome trim panel
11. Loosen the clamping bolts securing the upper
clamp/tachometer mount and alow the handlebar to
slowly pivot down until it stops.
12. Remove the two front clamp bolts, then the rear
clamp bolts.
13. Remove the upper clamp/tachometer mount and the
handlebar assembly along with the electrical harness for
both switch assemblies.
14. Toremovethelower risersor clampsas an assembly,
remove the bolt, lockwasher and washer on each side se-
curing the assembly to the upper bracket.
15. Install the handlebar by reversing these steps. Note
the following:

a. Check theknurled ringson the handlebar for galling

and bits of auminum. Clean the knurled section
with awire brush.

b. Check the handlebar for cracks, bends or other
damage. Replace the handlebar if necessary. Do not
attempt to repair it.

¢. Thoroughly clean the upper and lower clamp halves
of al residue.

d. After installing the handlebar, reposition the han-
dlebar while sitting on the motorcycle.

e. Tighten the front clamp boltsfirst and then the rear
bolts. Tighten to 144-180 in.-Ib. (16-20 Nem).

f. If removed, tighten the riser mounting bolts to
30-40 ft.-Ib. (41-54 Nem).

g. Adjust the mirrors while sitting on the motorcycle.

FRONT FORK

Removal/Installation
(FXSTDSE2 Models)

Theremova and installation isthe same as dl other mod-
els with the exception of atrim cap on top of the fork tube.
1. Turn the trim cap counterclockwise and remove the
trim cap and washer from the fork tube.

2. Install the washer and trim cap and tighten securely.

Table 19 FRONT FORK OIL CAPACITY AND OIL LEVEL DIMENSION

Model Capacity (each fork leg)

0Oil level dimension

FLSTF, FLSTC, FXST,

FLSTN, FLSTFSE 12.9 U.S. 0z. (382 cc)
FXSTB 12.0 U.S. 0z. (356 cc)
FXSTD, FXSTDSE2 11.6 U.S. 0z. (343 cc)

4.72in.(119.9 mm)
7.281in.(184.9 mm)
7.48in.(189.9 mm)

Table 20 FRONT SUSPENSION TORQUE SPECIFICATIONS

ft.-lb. in.-lb. Nem
Handlebar clamp bolts - 144-180 16-20
Riser mounting bolts 30-40 41-54

CHAPTER ELEVEN

FRONT SUSPENSION AND STEERING
(SPRINGER FORK)

STEERING PLAY ADJUSTMENT

A special tool is available for adjusting the steering play. The
Springer Steering Head Bearing Tool (part No. HD-47255) takesthe
place of having to fabricate atool from the bearing retainer (part No.
48306-88) and threeroll pins (part No. 614).
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CHAPTER TWELVE

REAR SUSPENSION

REAR SWING ARM REMOVAL/INSTALLATION
(FXSTDSE2 AND FLSTFSE MODELS)

Therear swing armisthe same as on previous model swith the ex-
ception of the trim cap on each end of the pivot shaft.
1. Loosen, but do not remove, the set screw on the bottom surface of
the trim cap. Pull the trim cap straight off the pivot shaft or nut.
2. Apply a medium strength thread locking compound to the ex-

posed threads on the set screw.

3. Position the trim cap with the set screw at the bottom. Install the
trim cap and tighten the set screw to 60-80 in.-1b. (7-9 Nem).

CHAPTER THIRTEEN

BRAKES

FRONT BRAKE PAD REPLACEMENT
(FLSTSC)

Front brake pad service for the FLSTSC modelsis the
same as FXSTS and FLSTS models.

REAR BRAKE PAD REPLACEMENT
(FXSTDSE2 AND FLSTFSE MODELS)

Follow the Rear Brake Pad Replacement procedure in
Chapter Thirteen. Once the brake pad pins are removed,
rotate the brake pads up and toward the rear following the

arc of thebrakedisc. Thisisnecessary for the padsto clear
the raised rivets on the floating brake disc.

BRAKE HOSE AND LINE REPLACEMENT
(FXSTDSE2 AND FLSTFSE MODELS)

A rigid sted line and flexible braided stainless hose as-
sembly connects the master cylinder to the front and rear
brake caliper(s). Banjofittings and bolts connect brake hoses
to the master cylinder and brake caliper(s). Stedl/rubber
washers sed the banjo fittings.

Replace the brake hose/line assembly if any portion is
swelling, cracking, dented or damaged.

15
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Front Brake Hose and Line
Removal/Installation 83 FRONT BRAKE HOSE

(FXSTDSE2 MODELS)
Refer to Figure 83 and Figure 84.
When purchasing a new hose/line assembly, compare it to
the old hose/line assembly to make sure the length and angles
are correct. Ingtall new banjo bolt washers at both ends.

CAUTION
Do not spill brake fluid on the front fork or
front wheel. Wash brake fluid off painted,
plated, or plastic surfaces immediately as it
will damage most surfaces it contacts. Use
soapy water and rinse completely.

1. Drainthefront brake system asfollows:
a Connect ahose over the bleed valve.
b. Insert the loose end of the hose into a container to
catch the brake fluid.
¢. Open the bleed valve and apply the front brake lever
to pump the fluid out of the master cylinder and the
brake hosg/line assembly. Continue until the fluid is
removed.
d. Close the bleed valve and disconnect the hose.
e. On FXSTDSE2 models, repeat for the other cali-
per.
2. Before removing the brake hose/line assembly, note
the brake line routing from the master cylinder to the cali-
per(s). Note the number and position of the metal hoes
clamps and/or plastic ties used to hold the brake hose/line
in place.
3. Remove any meta clamps and/or cut any plastic ties.
4. On FXSTDSE2 models, remove the bolt securing the
brake lines and mounting plate to the lower steering
stem.
5. Remove the screws securing the clamps around the
brake lineg(s). Spread the clamp and remove it from the
brakeline.
6. Remove the banjo bolt and washers securing the
hose/line to the brake caliper(s).
7. Remove the banjo bolt and washers securing the
hosel/line to the front master cylinder.
8. Cover the ends of the brake hose/line to prevent brake
fluid from leaking out.
9. OnFXSTDSE2 models, repeat Step 9for the other caliper.
10. Remove the brake hose/line assembly.
11. If the existing brake hose/line assembly is going to be
reinstalled, inspect it as follows:
a Check themetal pipeswherethey enter and exit at the 1. Steel/rubber sealing 4. Clamp

braided stainless hoses. Check the crimped clamp for washer 5. Washer
2. Banjo bolt 6. Bolt
! ess or damage. 3. Brake hose assembly 7. Bolt

b. Check the braided stainlessline portionsfor swelling,
cracks or other damage.



2004-2005 MODEL SERVICE INFORMATION 599

84 FRONT BRAKE HOSE 85
(FLSTFSE MODELS)

c. If wear or damage is found, replace the brake hose/
line assembly.
12. Ingtal the brake hose/line assembly, new steel/rubber
sealing washers and banjo boltsin thereverse order of re-
moval. Note the following:
a Ingall new steel/rubber sealing washers against the
side of each hosefitting.
b. Carefully install the clips and guidesto hold the brake
hose in place.
€. On FXSTDSE2 modéls, tighten the bolt securing the
mounting plate to 96-120 in.-Ib. (11-14 Nem).
d. Tighten the banjo bolts to 17-22 ft.-Ib. (23-30
Nem).
e. Refill thefront master cylinder with clean brake fluid
clearly marked DOT 5. Bleed the front brake system
as described in Chapter Thirteen.

WARNING
Do not ride the motorcycle until the front
brakes operate correctly with full hydraulic
advantage.

Rear Brake Hose and Line
Removal/lnstallation

The replacement of therear brake hose/line assembly is
the same as on all previous models.

BRAKE DISC
1. Steel/rubber sealing washer (FXSTDSE2 AND FLSTFSE MODELS)
2. Banjo bolt
3. Clamp .
4 Bolt Inspection
5. Brake hose assembly . . .
6. Washer Check the floating disc fasteners (Figure 85) for dam-
7. Bolt age or looseness. If any areloose or damaged, replace the

disc.
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Table 21 BRAKE SYSTEM TORQUE SPECIFICATIONS

ft.-lb. in.-lb. Nem
Brake line banjo bolts 17-22 - 23-30
Brake line mounting plate — 96-120 11-14

CHAPTER FOURTEEN

BODY

SUPPLEMENT

SEAT
Removal/Installation (FLSTFSE Models)

1. Place the motorcycle on level ground on thejiffy stand.
2. Remove the T-30 Torx bolt and washer securing the tail
section of the set.
3. Liftupontherear of the seat, pull toward therear and dis-
engage the seat from the frame.
4. Make surethe screws securing the seat to the seat pan are
tight.
5. Ingdlationisthereverseof remova. Notethefollowing:
a. Push the seat forward and engage the front bracket
into the dot in the frame backbone.
b. Pull up on thefront of the seat to ensure the seat front
hook is secured in the frame backbone dot.
c. Tighten the Torx screw securely.

Disassembly/Assembly (FLSTFSE Models)

1. Remove the sest as previoudy described in this section.
2. Turnthe seat upside down on blankets on thework bench.
3. Removethe six screws and two washers (front screws
only) securing the seat pad to the seat pan. Remove the
seat pad.

4. If necessary, removethe four screws securing the right
and left side trim pieces. Remove the trim pieces.

5. If necessary, remove the two screws securing the rear
trim piece and remove it from the seat pan.

6. If necessary, remove the two screws securing the tail
piece to the seat pan and remove the tail piece.

7. Ingtdlation is the reverse of removal. Tighten all screws
securely.

Removal/Installation
(FLSTFI 15th Anniversary Models)

1. Placethemotorcycleonlevel ground onthejiffy stand.
2. Remove the bolt and washers, on each side, securing the
passenger seat strap. Remove the seat strap.
3. Removethe special screw securing the rear section of
the seat.
4. Liftupontherear of the seat, pull toward therear and dis-
engage the seat from the frame.
5. Ingtalationisthereverseof removal. Notethefollowing:
a. Push the seat forward and engage the front bracket
into the dot in the frame backbone.
b. Pull up onthefront of the seat to ensure the seat front
hook is secured in the frame backbone dot.
c. Tighten the special screw securely.
d. Install the passenger seat strap and tighten the boltsto
21-27 ft.-Ib. (29-37 Nem).

FRONT FENDER

Removal/Installation
(FLSTN and FLSTFSE Models)

Follow the procedure for FLSTC and FLSTF modelsin
Chapter Fourteen.
Removal/Installation

(FXSTDSE2 Models)

Follow the procedure for FXSTD models in Chapter
Fourteen.
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86 FOOTBOARDS AND FOOTRESTS
(2005 FLSTN MODELS)

REAR FENDER

Removal/Installation
(FLSTN and FLSTFSE Models)

Follow the procedure for FLSTS models in Chapter
Fourteen.

On FLSTN models, if necessary, remove the three
screws and washers securing the luggage rack to the rear

. Footrest

Bolt

Nut

. Spring washer

. Footrest bracket—

passenger (right

side)

Bolt

Bolt

Bolt

. Footrest bracket—

passenger (left
side)

10. Support bracket

11. Bolt

12. Washer

13. Snap ring

14. Clevis pin

15. Footboard pad

16. Footboard cover

17. Footboard base

18. Locknut

19. Hinge bolt

20. Bolt

21. Mounting bracket
(footboard-right
side)

22. Mounting bracket
(footboard, shift
lever stand [all
models]-left side)

23. Bolt

24. Mounting bracket
(footbard and brake
lever—right side)

25. Bolt

O rWN P

© 0N

fender and remove it. Tighten the screws securely.

FOOTBOARDS AND FOOTRESTS

Removal/Installation
(FLSTN Models)

Refer to Figure 86 and follow the procedure in Chapter
Fourteen.

15



602

SUPPLEMENT

FRONT SPOILER AND FRAME SIDE COVERS
(FXSTDSE2 MODELS)

1. Frame hanger 7. Washer

2. Frame side cover—left side 8. Bracket 13. Nut

3. Frame side cover-right side 9. U-bolt clamp 14. Voltage regulator
4. Washer 10. Frame cover bracket 15. Bolt

5. Screw 11. Screw 16. Front spoiler

6. Locknut 12. Voltage regulator bracket 17. Screw

FRONT SPOILER AND FRAME SIDE COVERS

Removal/Installation
(FXSTDSE2 Models)

Refer to Figure 87.
1. Support the motorcycle with the front whed off the
ground. See Motorcycle Stands in Chapter Nine.
2. Remove the lower frame covers asfollows:
a. Remove the 1/4 turn fasteners and nylon washers
securing the lower frame cover on each side.
b. Pull the cover tabs from the inside front spoiler.
c. Carefully rotate the frame cover away from the
frame and disconnect the hangers from the frame
rail.

d. Remove the lower framerail cover from each side.

3. Remove the bolts securing the voltage regulator to the
bracket.

4. Move the voltage regulator up away from the front
spoiler and remove the two screws securing the front
spoiler to the voltage regulator mounting bracket.

5. Carefully movethefront spoiler forward and removeit
from the frame and mounting bracket.

6. Toremove the voltage regulator mounting bracket and
frame cover mounting bracket, perform the following:

a. Remove the two nuts securing the voltage regul ator
mounting bracket and remove it from the frame
cover bracket.
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88 FRONT SPOILER (FLSTFSE MODELS)

b. Removethelocknuts and washers from both U-bolt
clamps and remove both clamps.
c. Move the frame cover bracket forward and remove
it from the frame.
7. Install by reversing these removal steps. Tighten all
bolts and nuts securely.

Removal/Installation
(FLSTFSE Models)

Refer to Figure 88.
1. Support the motorcycle with the front whed off the
ground. See Motorcycle Stands in Chapter Nine.

1. U-bolt

2. Bracket

3. Locknut

4. Spoiler mounting
bracket

. Voltage regulator

bracket

Bolt

Screw

. Washer-nylon

. Front spoiler

[

©PN®

2. Removethetwo lower screws and nylon washers then
the two upper screws and nylon washers securing the
front spoiler to the voltage regulator mounting bracket.
3. Carefully move the front spoiler forward and away
from the voltage regulator.

4. Toremove the voltage regulator mounting bracket, re-
movethe screws and remove the voltage regul ator bracket
from the front spoiler mounting bracket. Remove the
bracket.

5. Toremovethe front spoiler mounting bracket, remove
the locknuts and washers from both U-bolt clampsand re-
move both clamps. Move the front spoiler bracket down
and remove it from the frame.

Table 22 BODY TORQUE SPECIFICATIONS

ft.-lb.

Passenger seat strap bolts 21-27

in.-Ib. Nem

- 29-37

15
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FLSTFSE models. .. ... 573-574 engine starter jackshaft ........... 224-227
EFl models. ............ 297-300 primary drive. ............... 92 torque specifications........... 566
gauge. ......... 304-307, 574-576 transmission oil capacities. . . ... 92 transmission and engine
inspection, al models. . . . . 300-301 engine oil specifications . ...... 91 oil capacities, specifications . ... 92
throttle front fork oil capacity ........... 92 Pump, fuel EFl models . ... ... 301-303
carbureted models .. ... .. 286-289 maintenance schedule . .......... 20 Pushrod............... 101, 139, 541
EFl models............. 289-292 periodic............ 63-71, 536-537 location ..................... 201



INDEX

R
Replacement bulbs
specifications. . ............... 378
Risers...........ooovvvunt 435-436
FXSTDSE2 and FLSTFSE
models................ 594-596
Rockerarms ............... 101, 541
Routine safety check . . ........... 536
S
Saddlebags. . ............ ... 529-531
Seat ..o 522, 600
Serial numbers. .. ... 3
Shafts, transmission.......... 239-254
assemblies ............... 237-239

FXSTDSE2, FLSTFSE models. . 569
Shift

am,assembly . ............... 235
(07 0 233-235
forks. ... it 235-237
mechanism, external ........... 231
FXSTDSE2 and FLSTFSE
models .............. 567-569
Shifter, assembly ............ 229-231
FXSTDSE2, FLSTFSE models. . . 566
Shock absorber . .. ... 436-438, 468-469
Shutoff valve, fuel
carbureted models . ........ 303-304
Sidecovers, frame........... 599-601
Specifications
balancer, sprocket spacers. ... ... 202
battery charging
rates approximate ........... 378
times approximate. .. ........ 378
brakes...................... 521
camshaft, sprocket spacers, rear . . 202
carburetor . ...l 317
clutch. .................. 228, 566
sprocketsizes .............. 228
compensating sprocket
alignment spacers . .......... 228
crankshaft bearing spacer shim
left side, 2000-2002. .. ....... 202
electrical ................. 60, 377
engine
and primary drive/transmission
oil capacities.............. 92
general ............ 199, 553-554
management diagnostic
troublecodes.............. 61
Ol ..o 91
SEIVICE. ..ot 199
88bengine............... 554
Bh. ... 554-555
103b. ... 555-556

fork, front

oil
capacity . ...t 92,433
level dimension........... 433
fuel tank capacity .......... 29, 535
genera dimensions .. ....... 27,534
grossvehicleweight ratings. . . . 28, 535
lifter location. ................ 201
maintenance
and lubrication schedule . . . . ... 90
andtune-up ................. 93
model designation.......... 27,534
motorcycle weight, dry . ... .. 28, 535
pushrod, location ............. 201
recommended |ubricants
andfluids. .................. 92
replacementbulbs. ............ 378
specia tools. .. ...l 33
starter. . ... 60
motor. ............oovunn. 378
suspension, rear, torque. . . ... ... 475
tireinflation pressure, cold. . 91, 410, 535
torque
body............. .. ... 603
brakes ................ 521, 600
clutch................. 228, 569
electrical system ........ 379, 586
engine................ 201, 556
exhaustsystem ............. 317
front suspension. .. ...... 433, 596
fuel system ............ 317,579
general. . ... 30
maintenance and tune-up. . . 92, 541
primary chaincase........... 228
primary drive. . ............. 566
suspension, front, springer. . . .. 467
transmission. . .......... 263, 569
wheel................. 410, 593
transmission
distance test
2000 modelsonly ......... 379
general . . ... 262
SEIVICE. ..o ii i 262
time test
2000 modelsonly ......... 380
turn signal
vehicle alignment
horizontal wheel offset ........ 93
laced wheel radial offset ....... 93
wheel............. ... ... 409
Speedometer
indicator lights............ 368-369
FLSTFSE models. . ...... 585-586
speedsensor. ............. 367-368
Spoiler, front ............... 602-603
Spring, preload adjustment . .. ... .. 468
Springer
fork. ..o 447-457

607

front suspension

torque specifications . . ... .. .. 467
service precautions. . ... ... 434-435
Sprocket
assembly, driven .............. 396
FXSTDSE2 models ......... 593
drive.............. ... 396-397
Stands, motorcycle . ............. 381
Starter
jackshaft. ................ 224-227
relay switch replacement. ....... 368

Starting enrichment valve (choke)

cable replacement
carbureted models. .......... 289
Starting system. . ........ 337-347,577
troubleshooting, ... .......... 39-46
engine. .................. 36-38
Steering
and front suspension
troubleshooting .. ............ 59
head .................... 426-431

bearing race replacement . . 431-432
play adjustment . . 432-433, 464-466, 596

stem............. 426-431, 462-464
Storage. . ... 26-27
Supplies,shop .................. 6-8
Suspension

front

handlebar. . .. ... 411-412, 435-436
Msers. ..., 435-436
shock absorber . ......... 436-438
springer
fork................. A47-457
service precautions. . . . . 434-435
torque specifications. . . .. .. 467
steering
head ................ 426-431
bearing race
replacement ........ 431-432
play
adjustment. . 432-433, 464-466
stem......... 426-431,462-464
troubleshooting .. .......... 59
torque specifications . . . 433, 593
fork. ... 412-426
oil capacity
level dimension .......... 433
rigid. ... o 457-462
rockers. ............... 438-447
(12 468
shock absorbers . ........ 468-469
spring preload adjustment . . . . . 468
swingarm, rear.......... 469-475
torque specifications . . . ... ... 475
Swingarm,rear ............. 469-475

FXSTDSE2, FLSTFSE models. . . 595
Switches. .............. 356-363, 583

16



608 INDEX
T assemblies . ............ 237-239 Turn signal
FXSTDSE2 and FLSTFSE 2000 models specifications
Tachometer o omodels...... 569 distancetest. ............... 379
FXSTDSE2, FLSTFSE models. . . 586 shift timetest. . ................. 380
Tank, consolefuel ........... 292-294 arm,assembly .............. 235 module. ................. 364-367
FLSTFSE models. ......... 573-574 CaM. .o 233-235 security, 2001-on models . . 366-367
Throttle forks. ... 235-237
cables, EFl models. ... .. ... 289-292 mechanism, externdl ............. 231 v
carbureted models . . .. .. ... 286-289 shifter assembly ........... 229-231
Tire 403 sidedoor. . ............... 237-239
.......................... FXSI’D$2 d FLSTF$ Valve
andwheels. ................... 63 an
. modd's 569 COMPONENtS. . .. ..ovvevanenn . 118
changing................. 403-407 SIS e 2005 moddls. ex EXSTDSE?
inflation pressure, cold 410, 541 specifications S except
Irte]pai rs R ’ general. ... 262 and FLSTFSE models). . . 543-550
tubeless. .. ............. 407-408 SEIVICE. .. 262 NM&IS....o.. oo 141
HUDEAYPE - o 408 torque ..., 263,569  Vibration, excessive
[UNOUL. -+ o oo 408-409 top COVEN . oo 231_233 tI’OUbl eshootl ng ................ 58
Tools Troubleshooti (2] 58 Vol tage regulator ............ 327-329
BESIC. . o oo 9-13 brake problems. .. ........... 59-60 FXSTDSE2, FLSTFSE models. . . 576
precision measuring. . . .. ... ... 14-19 charging system............. 46-50
special ... 13-14,95 cluteh. ... 58 w
specifications. . .............. 33 engine _
Torque Spec|f|cﬁ| ons | Ubrl cation ............... 57-58 Wel ght
bOdy .. 601 management system grossvehicleratings .. ...... 28, 535
brakes . ...t 521, 600 diagnosticcodes. . ....... 52-54 Weight (continued)
cutch................... 228, 566 ~ Specifications.......... 61 motorcycle, dry ............ 28, 535
electrical system .......... 317,586 NOISES. ... 57 Wheel
engine . ..., 201, 556 performance.............. 38-39 balance.................. 402-403
exhaust system ............... 317 starting ... 36-38 o S 402
front suspension. .......... 433, 596 excessivevibration .. . .. IRREREEE 58 GiSC ..o 402
fuel system .............. 317,576 front suspension and steering . .. .. 59 front ............ 381-389, 587-588
general. ... 30 fuel system motorcyclestands . . ........... 381
maintenance and tune-up. .. ... 92, 541 carbureted models .. ... 54-56 PO oo 389-393
primary cha| ncase............. 228 . fuel -injection models. . . .. .. 56-57 FXSTDSE?2 and FL STFSE
primary drive. . ............... 566 ignitionsystem.............. 50-52 models . . ... ... 588-593
suspension, front, springer ... ... 467 lightingsystem ................ 58 runout 399
transmission. . ............ 263, 569 operating requirements. . .. .. .. 35-36 LTy
oo service
wheel ................... 410, 593 specifications
L . laced. ................. 399-402
Transmission electrical ............. ... 60 ; 399-402
CASE ..t 260-261 StAter. .. 60 M -4
clutch release starting system.............. 39-46 specifications. ................ 409
mechanismcover ... ..... 257-259 transmission .................. 58 andtires.................... 63
drive sprocket. . ........... 259-260 Tune-up.............. 82-89, 539-541 torque ................ 410, 593
maindrivegear ........... 254-257 specifications. . ............... 93 Windshield .................... 529
shaft. ...l 239-254 torque specifications. . .......... 92 Wiring diagrams. .. .......... 609-626






610 WIRING DIAGRAMS

2000 FLSTS AND FXSTD DOMESTIC AND HDI MODELS

Fuel level Fuel Ignition Front Emergency Right

sender level switch brake Starter  stop turn signal

(FXSTD only) sender off switch SWitch  switch ~ switch

6! Acc

Speed Ign a3
sensor

141
Function/ 154

tripmeter
reset switch 117
To 13
39

Ign. 15A
Instr 15A
Lights 15A
Acc 15A
Fuse 15A

Electronic

22
speedometer

Right turn
signal
indicator

Oil press. 21
indicator

Neutral
indicator

High beam
indicator

Left turn
signal Main
indicator harness
Fuel gauge (all
models except
FXSTD)
13
Right 3
passing
light

Right
front turn
signal

Position
light
(HDI only)

Headlight

38
Tach. Connector,

pin 6 speedomtr.
(optional) 108

24
Left
front turn
signal

Left
passing 73 30

light HN MY WL o~®©

. 122
Passing

lights
switch

Low
High
7 91 Headlight Horn

Left di i
) immer switch :
To data Turn signal turn signal switch

link module switch



WIRING DIAGRAMS

Manifold Cam Crank Neutral Oil Rear
air press. position position indicator pressure brake
sensor sensor sensor switch switch switch
80
14 79 131 120 121

Gnd 3

Gnd

1&2

11 10
Gray) caosworwog oy damewon~oaS Dy (Black)
134
Bank angle

Ignition module sensor

Diagram Key
Connectors

Ground

Frame ground

Connection

No connection

32 Fender tip
light for US
FLSTC only

18 Right
rear turn
signal
32

License
plate lights
(FXSTD only)

93

Tail
light

19 Left

rear turn
signal

83

A
B
[}

Ignition
coil

Spark
plugs

Voltage
regulator

Circuit
breaker
30A

128

46 Starter
61 solenoid/
Motor

86 85 30 8787a

Starter Battery

Stator relay
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612 WIRING DIAGRAMS

2000 ALL DOMESTIC AND HDI SOFTAIL MODELS EXCEPT FLSTC AND FXSTD

Fuel level Fuel Ignition Front Emergency Rig'ht
sender level switch brake Starter  stop turn signal
(FXSTD only) sender off switch switch  gwitch ~ switch
6 Acc
Speed Ign

33
sensor

141
Function/ 154
tripmeter

reset switch 117

To 13
39

Ign. 15A
Instr 15A
Lights 15A
Acc 15A
Fuse 15A

Electronic

22
speedometer

Right turn
signal
indicator

Oil press. 21
indicator

Neutral
indicator

High beam
indicator
Left turn
signal Main
indicator harness
Fuel gauge (all
models except
FXSTD)
13
Right 31
passing
light

Right
front turn
signal

Position
light
(HDI only)

Headlight

38
Tach. Connector,

pin 6 speedomtr.
(optional) 108

24
Left
front turn
signal

Left
passing 73 30

light dNmTwo~®

. 122
Passing Low

lights High

switch Headlight Horn

Left ; : Horn
. dimmer switch -
To data Turn signal turn signal switch

link module switch

74 91



WIRING DIAGRAMS

Neutral Oil

613

Rear

Manifold Cam Crank
air press. position position indicator pressure brake Diagram Key
sensor sensor  sensor  switch switch switch
Connectors
Ground
80
Frame ground
14 79 131 120 121
Connection
No connection
Note:
The voilet and brown wires are transposed
on connector 94 on the FXST/S/B inverted
tail light mount.
32 Fender tip
light for US
FLSTC only
19 Right
7 rear turn
signal
Running
94 light (DOM)
Tail
light
Running
light (HDI)
18 Left
Gnd 3 rear turn
signal
83
A
B
(o}
Ignition
coil
Gnd Spark
1&2 plugs
Voltage Circuit
regulator breaker
30A
128
G 11 10 46 Starter
(Gray) namsvorwogdy daumsworwog gy (Black) 61 solenoid/
134 Motor
86 85 30 8787a
Batter
Bank angle Starter y
sensor Stator relay

Ignition module



614

WIRING DIAGRAMS

2001-2003 FLSTS AND FXSTD DOMESTIC AND HDI CARBURETED MODELS

Fuel level
sender

65

Speed
sensor

Function/ 154

tripmeter
reset switch

141

39

Speedometer

Right turn
signal
indicator

Oil press. 21

indicator

Neutral
indicator

High beam
indicator

Left turn
signal
indicator 117
Fuel gauge
(FXSTD only)

Right 31
passing

light

Right
front turn
signal

Position
light
(HDI only)

Headlight

38
Tach. Connector,

pin 6 speedomtr.
(optional) 108

Left
front turn
signal

Left
passing

light 73

Passing
lights
switch

74 91

Ign. 15A

Main
harness

To data
link

Instr 15A

Battery 1

Ignition Front Emergency Riglht
switch brake Starter  stop  turn signal
off switch switch  switch switch
Acc
Ign
9 33
< by
3 5 =
w o 2
] PN
= o =
(=2 (5]
3 < 3
22
24
30
™ 0o~ S : u
VR b
S U
L= c 2358
£8553828¢° 122
SrszEEgOE 142 Low
5= S 3
33 gZZ:c 5" High
] 95 < .
> [+ 2 Left Headlight Ho Horn
Turn signal/ Siren 1y Signaldlmmer switch_ h
Security module (optional)  gwitch



WIRING DIAGRAMS

11
(Gray)

Ignition module

Manifold Crank Neutral Oil Rear
air press. position indicator pressure brake
sensor sensor switch switch switch
80
79 131 120 121
Gnd 2
Gnd 1
Voltage
regulator
10
dumtvo~wog Oy dumswon~ oo oy (Black)

Stator

Diagram Key

Connectors

Ground

Frame ground

Connection

No connection

45

18

32

93

19

83

A

@

C

Ignition
coil

128

Starter
62 solenoid/

86 85 30 8787a

Starter
relay

Motor

Fender tip
light for US
FLSTC only

Right
rear turn
signal

License
plate lights
(FXSTD only)

Tail
light

Left
rear turn
signal

Spark
plugs

Circuit
breaker
30A

Battery

615



616 WIRING DIAGRAMS

2001-2003 ALL DOMESTIC AND HDI CARBURETED SOFTAIL MODELS EXCEPT
FLSTS AND FXSTD

Ignition Front Emergency Right
Fuel level switch brake Starter stop  turn signal
sender off switch switch  gswitch switch
65 Acc
Speed lgn 33
sensor
FL_mction/ 154 141
tripmeter
reset switch <
< wn
< —
39 g% 9 & 3
= 2 © =
5 2 5 g 3
£ £ 8
Speedometer 22
Right turn
signal
indicator
Oil press. 21
indicator
Neutral
indicator
High beam
indicator
Left turn
_ signal Main
indicator 17 harness
Fuel gauge
(FXSTD only)
Right s
passing
light
Right
front turn
signal
Position
light
(HDI only)
Headlight
38
Tach. Connector,
pin 6 speedomtr.
(optional) 108
24
Left
front turn
signal
Left 20
assin
P aht 3 N 284y
> S owT
g ER- -8
3 se25
. @ S8eO 122
Passing 558 142 Low
Iig_htﬁ cE° High
swite 74 o1 55 Lett Headlight = Horn
To data Turn signal/ Siren  yurn signaldlmmer switch_ teh
link Security module (optional)  switch



WIRING DIAGRAMS

Manifold Crank Neutral Qil Rear
air press. position indicator pressure brake Diagram Key
sensor sensor switch switch switch
Connectors
Ground
80
Frame ground
79 131 120 121
Connection
No connection
Note:
The voilet and brown wires are transposed
on connector 94 on the FXST/S/B inverted
tail light mount.
32 Fender tip
light for US
FLSTC only
19 Right
7 rear turn
signal
Running
%4 light (DOM)
Tail
light
Running
light (HDI)
18 Left
Gnd 2 rear turn
signal
83
A
B
c
Ignition
coil
Gnd 1 Spark
plugs
Voltage Circuit
regulator breaker
30A
128
G 11 10 46 Starter
(Gray) camwworowog =y damewo~oog oy (Black) 62 solenoid/
Motor
86 85 30 8787a
Starter Battery
Stator relay

Ignition module

617



618

WIRING DIAGRAMS

2001-2003 FLSTS AND FXSTD DOMESTIC AND HDI EFI MODELS

Speed
sensor

Function/
tripmeter
reset switch

39

Speedometer

Right turn
signal
indicator

QOil press.
indicator

Neutral
indicator

High beam
indicator

Left turn
signal
indicator

Fuel
gauge

Right
passing
light

Right
front turn
signal

Front 143

fender
tip light

Headlight

Tachometer
connector
(optional) 108

Left
front turn
signal

Left
passing
light

Passing
lights
switch

Ignition
switch

Fuel pump/

Sender off

Acc
Ign

65

154

86

Ign. 15A
Instr 15A
Lights 15A
Acc 15A
Security 15A

21

Main

117 harness

31

32

38

73

nfeed 5
Right turn feed 6

Battery 1
Ignition 2
Right turn sw input 7

indicator 4

Vss/serial data link 3
Left turn sw input 8
Start relay control 9

Ignition enable sig 10

g
74 91 @

To data
link

Turn signal/
Security module

Emergency Right
stop  turnsignal
switch switch

Front
brake
switch

Starter
switch

33

Fuel pump 15A
ECM 15A

22

24

w
o

Ground 12

122

142 Low
High

Headlight

dimmer switch qun
switch

Alarm signal 11

Horn
Left

turn signal
switch

Siren
(optional)



WIRING DIAGRAMS

Engine Intake air
temp. temp.
sensor sensor
Throttle
position
sensor
90 89 88
Gnd
1&2
damswor0o3 dNRIRYNRY
CEE>»X4400T 5555200358
S52§EEE22E8558225¢8¢
- 5898850525888 555
220 cgo-2953 9 >TS5Sacog
T558°E®EG 005005 =38
280gooscl X2255T®E
TR >8cx oFf 3 OS50 owwc
™ Ngusagd h 8B =5~
2238 485353
S » S go >SS
2 3 B4
[§) S T
o) s
ECM

Flash pin NC 20
Injector, front 21
HDI solenoid NC 22

Analog/O2 input NC 23

Manifold
air press.
sensor

Neutral
indicator
switch

Oil
pressure
switch

Crank
position
sensor

Rear
brake

Diagram Ke:
switch 9 y

Connectors

Ground
80

Frame ground

79 131 120 121

Connection

No connection

45 Fender tip

light for US
FLSTC only

18 Right

rear turn
signal

License
plate lights
(FXSTD only)

93

Tail
light

19 Left

rear turn
signal

Gnd 3

85 Rear fuel

injector

Front fuel
84 injector

87

Idle air
control

83
A pwr

B lon sen
C Coil rear
D Coil frt

Ignition
coil
Spark
plugs

Voltage o
regulator Circuit

reaker
128 breake

~
o]

Starter
solenoid/
Motor

46
62

lon sense 27

TPSinput 24

Power ground 28

Coil, front 29

CKP sensor 30
Constant power 31
Switch input NC 32
Speed sensor input 33

MAP sensor input 25

86 85 30 8787a 86 85 30 8787a

5V sensor ground 26
Digital power NC 34
Idle air control 35
Idle air control 36

Starter Battery

relay

System

Stator relay
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620

WIRING DIAGRAMS

2001-2003 ALL DOMESTIC AND HDI EFI SOFTAIL MODELS EXCEPT FLSTS AND FXSTD

Fuel pump/

65

Speed
sensor

Function/ 154

tripmeter
reset switch

86

39

Speedometer

Right turn
signal
indicator

Oil press. 21

indicator

Neutral
indicator

High beam
indicator

Left turn
signal
indicator 117
Fuel
gauge

Right 31
passing
light

Right
front turn
signal

143 32

Front
fender
tip light

Headlight

38
Tachometer

connector
(optional) 108

Left
front turn
signal

Left
passing

light 73

Passing
lights

switch 74

91

Sender

Ign. 15A

Main
harness

To data
link

Instr 15A

Battery 1

Ignition 2

Ignition
switch
off
Acc
Ign
< 3
S g =
[%) ~ 2
2] © =
ey 3
(&)
2 < o
-~ (%]
mvmwhwcﬁa:
O
= 3329w
SE882EE0S
S C--E£5522
TS EEzz095?
TES35 5 >8E
T2l 68
S 2% E s =2
35592 5<
Lo @z =
88 584 <
> ['4 =
Turn signal/

Security module

Fuel pump 15A

Ground 12

Front
brake
switch
33
<
wn
—
=
o
w
30
142
. Left
Siren  tyrn signal
(optional)  gwitch

Emergency Right
Starter stop  turnsignal
switch  switch switch

22
24
122
Low
High
Headlight Horn

dimmer switch Hom

switch



WIRING DIAGRAMS

Engine Intake air Manifold Crank  Neutral Qil Rear
temp. temp. air press. position indicator pressure brake
sensor sensor sensor sensor  switch switch  switch
Throttle
position
sensor 80
79 131 120 121
90 89 88
Gnd 3
Gnd
1&2
Voltage
regulator
78
ANmT0orooIdYIIN9NE3RINRILERIIIINIBIAS
et m¥ i 00D EEE RO RO DO S D9 D EEEOS0T S
SEESEEES2E 5822528252222 85¢E5328232¢¢
=52 g88525 25882555 .-£525550%80558555556§
$Lo0cgoroo530 2252885002050 5=0_05200
C568CE®E5,808505-:0586522556508558°-08355%
SE2E225xz: $32°935425298 §2 3 $658goo
hDguUs2go wgmg__—ug_\ 05 o czo =2
% gYeg8a 22832 5% aan % Szgo2=
8 £8 223 Ig <> "85
s & 58 =5 &
O - c
o T < %)
ECM Stator

Diagram Key

Connectors

Ground

Frame ground

Connection

No connection

Note:

The voilet and brown wires are transposed
on connector 94 on the FXST/S/B inverted
tail light mount.

32 Fender tip

light for US

FLSTC only
19 Right
rear turn
signal

Running

94 light (DOM)

Tail
light

Running
light (HDI)
18 Left
rear turn
signal
85 Rear fuel
injector

Front fuel

84 injector

87

Idle air
control

83

A pwr

B lon sen

C Coil rear

D Coil frt

Ignition

coil
Spark
plugs

Circuit
128 breaker

46 Starter

solenoid/

62 Motor

86 85 30 8787a 86 85 30 8787a

B
System Starter attery

relay relay
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622 WIRING DIAGRAMS

2004-2005 ALL DOMESTIC AND HDI SOFTAIL MODELS

Ignition switch Front Emergency Right
Fuel pump/ BZ%%SEXGM Off brake Starter  stop  turnsignal
Sender Acc switch Switch  switch switch
160

1
an 33

Function/ 154
tripmeter 86
reset switch

39

P &AlIgn. 2A
Headlight 15A
Ign. 15A
Instr 15A
Lights 15A
Acc 15A
Battery 15A
Fuel pump 15A
ECM 15A

Speedometer 22

Right turn
signal

. 21
Oil
pressure

Neutral

High beam

Left turn
signal
117

Fuel
gauge

Right Domestic only 31
passing
light

Right
front turn
signal

Front 143 32
fender

tip light
DOM only 38

Headlight

HDI model only
Position
light To 38 24

Left
front turn
signal

Left
passing
light

w
o

73

Battery 1

o~
c
1)
c
=y

®
o
K
@
2
@
2
>

Ground 12

122

Right turn feed 6
Alarm signal 11

Right turn sw input 7

Passing
lights
switch

142 Low
High
Headlight Horn

Turn signal/ . Left : ; Horn
Data link Security module Siren  yrn Signalmmmer SWltChswitch

(TSM/TSSM) (optional) " gwitch

Left turn sw input 8
Start relay control 9
Ignition enable sig 10

74 91



WIRING DIAGRAMS

Engine Intake air Manifold Crank Neutral Qil Rear
temp. temp. air press.  position  indicator pressure brake
sensor  sensor Sensor (MAP) sensor switch switch  switch Diagram Key
Throttle  Speed Connectors
position sensor
sensor 80 Ground (Gnd)
65 79 131 120 121 Frame ground
90 89 88
Connection
No connection (NC)
7
See detail for tail/brake light,
rear turn signals, fender tip,
position and license lights
circuit wiring
Gnd 3
85
Rear fuel
injector
Front fuel
injector
84 |
87
Idle air
control
Gnd
1&2 83
A pwr
B lon sen
C Coil rear
D Coil frt
Ignition
coil
Spark
plugs
Voltage -
Circuit
regulator
9 breaker
128 30A
78
46 Starter
AN twor oS dN3IN9NE3RIARIRRRNERBINRIABE 62 solenoid/
SEEFEEO0T R TS T E05 8 EEE 500808 Motor
£53-c288555-63838556-55255520802568558560
82 CESexs 88530 :-5382°88828055¢ SEo=F535°° 86 85 30 8787a 86 85 30 8787a
CIEcgoES=Ccp CPSC5583098F262c0s8-2a%w
TE2soesz: 355550029833 §2 ¢ Sif3sses
gt 253%°% 38 32 % 83gg=”
0 £ 2% I g > " g a
) @ c & Battery
i < System Starter
ECM Stator relay relay
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624 WIRING DIAGRAMS

2004-2005 ALL DOMESTIC AND HDI CARBURETED SOFTAIL MODELS

B+ Ignition switch Front Emergency Right
Fuel sender 1%%”21230[ off brake Starter stop turn signal
(in tank) Acc switch switch  switch switch
160 Ign
33
Function/ 154
tripmeter 86
reset switch <
< <
N8 . o« F o« 98
c = T} w — To)
o> RS — — — >
39 - 2 c = g 33 o)
S T 2 2 5 & §
5] - [an]
o T
Speedometer 22
Right turn
signal
. 21
Qil
pressure
Neutral
High beam
Left turn
signal
117
Fuel
gauge
Right Domestic only 31
passing
light
Right
front turn
signal
Front 143 32
fender
tip light
DOM only 38
Headlight
HDI model only
Position
light To 38 24
Left
front turn
signal
Left 30
passing :N:"”"D"‘“"S:‘ﬁ
i S£58353cose
light 73 SgdEEEEgsS
82553328:0
SzsEEEL S 122
Passing 553 g2225§< 142 Low
lights 28 58&% High
switch 74 91 - : o Headlight Horn
. Turn signal/ ; Left dimmer switch Hormn
Data link Security module Siren  tyrn signal switch

(TSMITSSM) (optional) ~ gyitch



WIRING DIAGRAMS 625

Manifold Crank  Neutral Oil Rear
Air Press position indicator pressure brake
sensor (MAP) sensor  switch switch switch Diagram Key
Speed Connectors
sensor
80 Ground (Gnd)
65 79 131 120 121 Frame ground
Connection
No connection (NC)
7
See detail for tail/brake light,
rear turn signals, fender tip,
position and license lights
circuit wiring
Gnd 3
83
A (rear)
B (power)
C (front)
Ignition
coil
Gnd Spark
1&2 plugs
Voltage Circuit
regulator breaker
30A
10 128
om0 ~o o8 g9y 46 Starter
E>5CTCERETLEB RS i
a8 -5533220 0% Motor
2 g52 G203 83
2 523 xt%3 86 85 30 8787a
n ©
2 2 n = g 5 g
* K
>
Ignition control module Starter Battery

(Icm) Stator relay



626 WIRING DIAGRAMS

2004-2005 FXSTD AND FLSTS Taillight circuit
45

Fender tip
?;.=:@ light for US
FLSTC only

18 Right
rear turn
signal

7 32
DLicense
plate lights
D(FXSTD only)
HDI only
93

Tail
E light

19 Left
Gnd 3 rear turn
signal

2004-2005 All models except FXSTD AND FLSTS Taillight circuit

Note:
The violet and brown wires are transposed
in connector 94 on the FXST/S/B inverted

tail light mount. —a
32 Fender tip
light for US
FLSTC only
I
19 Right
rear turn
signal

Running
| Ilght (DOM)

I D | igh

Running
| light (HDI)
18

|
I | ! ! Left
= I rear turn
Gnd 3 1 signal
—

e |

©
=

2005 FLSTSC/FLSTN models Taillight circuit
18 Right
rear turn
signal
@HDI only

93

Tail/
brake
light

19 Left
Gnd 3 rear turn
signal
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Chapter One
General Information

Chapter Two
Troubleshooting

Chapter Three
Periodic Lubrication, Maintenance & Tune-up

Chapter Four
Engine

Chapter Five
Clutch and Primary Drive

Chapter Six
Transmission

Chapter Seven
Fuel, Exhaust & Emission Control Systems

Chapter Eight
Electrical System

Chapter Nine
Wheels, Hubs & Tires

Chapter Ten

Front Suspension & Steering (Models with Telescopic Front Forks)

Chapter Eleven

Front Suspension & Steering (Springer Front Fork)
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QUICK REFERENCE DATA

MNOTORCYCLE INFORMATION

MODEL:

YEAR:

VIN NUMBER:

ENGINE SERIAL NUMBER:

CARBURETOR SERIAL NUMBER OR I.D. MARK:

TIRE INFLATION PRESSURE (COLDj)*

Model psi kPa
Front wheel (2000-2003 models)
Solo 30 207
Rider and passenger 30 207
Front wheel (2004-2005 models)
Solo 36 A8
Rider and passsenger 38 248
Rear wheel
Solo 36 248
Rider and passenger 40 276

*Tire pressure for original equipment tires. Aftermarket tires may require different inflation pressure.

ENGINE OIL SPECIFICATIONS

Ambient
Type HD rating Viscosity operating temperature
HD Multi-grade HD380 SAE 10WAM0 Below 40° F
HD Muiti-grade HD3&0 SAE 20W/50 Above 40° F
HD Regular heavy HD3s0 SAE 50 Above 60° F
HD Extra heavy HD380 SAE 60 Above 80° F

ENGINE AND PRIMARY DRIVE/TRANMSSION OIL CAPACITIES

Oil tank refill with filter capacity
Primary chaincase
Transmission

Qil change

Rebuild {dry)

35US5.qts. {3.3L)
26 U.S. oz. (768 ml)

20.24 U.S. oz. (561-709 ml)

24 U.8. oz. (709 ml)
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MAINTENANCE AND TUNE-UP SPECIFICATIONS

Item Specification
Engine compression 90 psj {620 kPa)
Spark plugs HD No. 6R12*

Gap 0.038-0.043 in, (0.97-1.09 mm)
Idle speed

Carbureted 950-1050 rpm

EFI Non-adjustable
Ignition timing Non-adjustable
Drve belt deflection 5M16-3/8in. (8-10 mm)
Brake pad minimum thickness

FLSTS & FXSTS 1H6in. (1.6 mm)

All other models 0.04 in. {1.02 rmm)
Clutch cable free play 1A6-178 in. (1.6-3.2 mm)

* Harley-Davidson recommends that no other type of spark plug be substituted for the recommended H-D type.
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