
































CHAP'TER 1ONE 

GENERAL INFORMATION 

This, detai le1d and comprehensive s,ervice, manual 
covers th1e Harley-D,avidson FLH 1 FLT and F.XR series 
mo1d,els fro,m 1984--19981 the FXSB and FXEF models 
fro1m 198,5 a.nd FXWG models from 1985~·1986. 

The text pro1vides complet,e information o,n m1ainte-
nance) tun 1e-up1:1 r1epair and overhaull. Hundreds 0 1f 
phot1ogra.phs and illustrations created during the 
c,om plete d isa:ssembly of tlhe moto rcy·cll,e guide the 
reader through every· ja,b. AIIII procedures ar,e in step ... 
by-step format and designed for the r,ea de r who m1ay 
be working on tih 1e motorcycle for the first time. 

MANUAL O1RGANIZATION 

A service a n,d repair ma nua I is a to 1ol and,, as in a 11 
service ·manuals, th,e chapt1eis are thumb ta bbe,d fo ir 
easy reier,ence. Main h1e:adlings :are liste 1d in the tab1le 10f 
o,ontents and the inde,x. Freq1uently use1d specification,s 
a.nd ca pa cities ffir01m1 th1e tables at the end of each 
i n1d iv id u,al chapter a re I isted in the ,a uick Reference 
Data section at th,e front o,f th1e manual. Specifications 
and c,apaciU,es ar1e provid,ed in U.S. stan1dard and 
mretri,c 1units of measure. 

During so1m1e o·f the proc,ed ures,1 t'h1e re w~U be 
re,ferences, to headings in other cha1pters 1or se 1ct1io ns 0 1f 
the manuall. \/Vhen a spec~fic heading is 1calle1d 1out in a 
step it wil l I be ita. licize1d as it appears iln the ma nua I. If a 
su blhead ing is ~ndii1cated as being "in ·this ,secti,on" it j,s 
located within the, s·ame main h,eading. For ex,amplel 
the subh1eading H'andlln·g 1Ga,.s,o/ine, Sately is llo1ca ted 
with in the main lh 1eadin:g Safe1ty·. 
Th is ch:a pter prov id 1es genera I info rima.tilon 10 n sho,p 

safety, to 1ols an 1d to,ol usag1e, service fundam 1entals :and 
sho1p suppllies. Tab1l1es 1-12, at the en,d of the, chapter1, 

Iii st the foUo·wiJng : 
T,abl1e 1 lis,ts modell identiffiic.atilon . 
T,a bl1e 2 Hsts general s1p1e1ciificati,ons (IF ILIH, IF IL T :and 

FXR series 1mo1dels). 
Tabl,ei 3 lis,ts 1ge,neral spec~ficatio1ns (FXSB1 , FXIEF ,and 

FXWG). 
T,a bl1e 4 lis,ts moto1rcyclle weigh1t (dry). 
Tabl1e 5 lis,ts moto1r1cyclle weight ratings. 
Ta bl,e 6 lils,ts fue I tank capa1ciity. 
T,abl,e 7 Us,ts d,ecimall and m,etric equivalents. 
Table 8 lists g,eneral torque sp,ecifrications. 
Ta bl1e 9 lis,ts conversio1n ta b1lles. 
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Table 10 lists technical abbreviations. 
Table 11 hsts American tap and drill sizes. 
Table 12 lists special tools. 
Chapter Two provides methods for quick and accurate 

diagnosis of problen1s. Troubleshooting procedures pres-
ent typical sy1npto1ns and logical methods to pinpoint and 
repair the proble111. 

Chapter Three explains all routine maintenance neces-
sary to keep the motorcycle ruru1ing well. Chapter Tl1ree 
also includes recommended tune-up procedl1res, eliminat-
ing the need to constantly consult the chapters on the vari-
ous assemblies. 

Subsequent chapters describe specific systems such as 
engine, transmission, clutch, drive systen1, fuel system, 
suspension, brakes, cruise control, fairing and exhaust 
system. Each disassembly, repair and assembly procedure 
is discussed in step-by-step form. 

WARNINGS, CAUTIONS AND NOTES 

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

A WARNING emphasizes areas where injury or even 
death could result from negligence. Mechanical dan1age 
may also occur. WARNINGS are to be taken seriously. 

A CAUTION emphasizes areas where equipment dam-
age could result. Disregarding a CAUTION could cause 
pe11nanent n1echanical datnage, though injury is unlikely. 
. A NOTE provides additional infor1nation to make a 

step or procedure easier or clearer. Disregarding a NOTE 
could cause inconvenience but would not cause equip-
ment damage or injl1ry. 

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. 
l . Do not operate the motorcycle in an enclosed area. The 
exhaust gasses contain carbon monoxide, an odorless, 
colorless and tasteless poisonous gas. Carbon monoxide 
levels build quickly in s1nal1 enclosed areas and can cause 
unconsciousness at1d death in a short tin1e. Make sure to 
properly ventilate the work area or operate the motorcycle 
outside. 
2. Never use gasoline or any extremely flammable liquid 
to clean parts. Refer to Cleaning Parts and Handling Gas-
oline Safely in this section. 
3. Never smoke or use a torch in the vicinity of flamma-
ble liquids such as gasoline or cleaning solvent. 
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4. If welding or brazing on the n1otorcycle, 1nove the fuel 
tank to a safe distance at least 50 ft. ( I 5 m) away. 
5. Use the con·ect type and size of tools to avoid datnag-
ing fasteners. 
6. Keep tools clean and in good condition. Replace or re-
pair worn or damaged equipment. 
7. When loosening a tight fastener, be guided by what 
would happen if the tool slips. 
8. W11e.n replacing fasteners, make sure the new fasteners 
are the same size and strengtl1 as the original ones. 
9. Keep the work area clean and organized. 
10. Wear eye protection anytime the safety of the eyes is 
in question . This includes procedures that involve drill-
ing, grinding, ha111mering, compressed air and chemicals. 
11. Wear the correct clothing for the job. Tie up or cover 
long hair so it does not get caught in movi11g equipment. 
12. Do not carry sharp tools in clothing pockets. 
13. Always have an approved fire extinguisher available. 
Make sure it is rated for gasoline (Class B) and electrical 
(Class C) frres. 
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 so it does not rotate. Do not allow the force of the 
air to spin the part. The air jet is capable of rotating parts at 
extre.me speed. The part may disintegrate or become dam-
aged and cause serious injury. 
16. Do not inhale the dust created by brake pad and 
clutch wear. These pa1ticles may contain asbestos. In ad-
dition, some types of insulating 1naterials and gaskets 1nay 
contain asbestos. Inl1aling asbestos particles is hazardous 
to health. 
17. Never work on the ,notorcycle whi le someone is 
working under it. 



GENERAL JNFORMATION 

18. When p1acing the motorcycle on a stand, make sure it 
is secure before walking away. 

Hand.Jing Gasoline Safely 

Gasoline is a volatile flammable liquid and is one of the 
most dangerous iten1s in the shop. Because gasoline is 
used so often, many people forget it is hazardous. Only 
use gasoline as fuel for gasoline internal combustion en-
gines. When working on the machine, keep in mind gaso-
liI1e is always present in the fuel tank, fuel line and throttle 
body. To avoid a disastrous accident when working 
around the fuel system, carefully observe the following 
precautions: 
l . Never use gasoline to clean parts. Refer to Cleaning 
Parts in this section. 
2. When working on the fuel system, work outside or in a 
well-ventilated area. 
3. Do not add fuel to the fuel tank or service the fuel sys-
tem while the motorcycle is near open flames, sparks or 
where son1eone is smoking. Gasoline vapor is heavier 
than air; it collects in 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. Do not store gasoline in glass co11tainers. If the glass 
breaks, a serious explosion or fire may occur. 
6. lmmediately 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 tl1em outside in a safe place 
for the fuel to evaporate. 
7. Do 11ot pour water onto a gasoline fire. Water spreads 
the fire and mak.es it 1nore difficult to ·put out. Use a class 
B, BC or ABC fire extmgl1isher to extinguish the fire. 
8. Always tum off the engine before refueling. Do not spill 
fuel onto the engine or exhaust system. Do not overfill 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. 

> 
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Cleaning Parts 

Cleaning parts is one of the more tedious and difficult 
service jobs performed in the home garage. Many types of 
che1nical cleaners and solvents are available for shop use. 
Most are poisonous and extremely flammable. To prevent 
chemical exposure, vapor buildup, fire and serious injury, 
read each product warning label and note the following: 
1. Read and observe the entire product label before using 
any che1nical. Always know what type of chemical is be-
ing used and whetl1er it is poisonous and/or flamn1able. 
2. Do not use more than one type of cleaning solvent at a 
time. If mixing chemicals is required, measure th.e proper 
amounts according to the manufacturer. 
3. Work in a well-ventilated area. 
4. Wear chemical-resistant gloves. 
5. Wear safety glasses. 
6. Wear a vapor respirator if the instructions call for it. 
7. Wash hands and arms thoroughly after cleaning parts. 
8. Keep chemical products away from children and pets. 
9. Tl1oroughly clean all oil, grease and cleaner residue 
from any part that must be heated. 
10. Use a nylon brush when cleaning parts. Metal 
brushes can cause a spark. 
11. When using a parts washer, only use tl1e solvent recom-
mended by the manufacturer. Make sure the parts washer is 
equipped with a metal lid that will lower in case of fire. 

Warning Labels 

Most n1anufach1rers attach inforn1ation and warning la-
bels to the motorcycle. These labels contain instructions 
that are important to personal safety when operating, ser-
vicing, transporting and storiI1g the motorcycle. Refer to 
the owner 's manual for the description and location of la-
bels. Order replacement labels from the manufacttrrer if 
they are missing or dainaged. 

SERIAL NUMBERS 

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

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

The VIN number label is located just below the frame 
number on the right side frame down tube. 

The engme serial number is stamped on a pad on the left 
side of the crankcase (Figure 2) at the base of the rear cyl-
inder block. 
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Ta.hie 1 lists n10,del .identifica 'ion. 

- OTE 
Har.ley-Davidsa,n makes running changes 
during a _production year. Depending o,n 
when th.is change was made~ the m,odels are 
then identifiedt a · an example, as either an 
Early 1985 or L,ate 1985 model. Ail of these 
,nodel are so identified in thi5 manual. The 
I 7-digit VIN nunzber will also give the cor= 
reel identity to these models. 

'JlSTENERS 

Proper I astener selection and i11stallation is important to 
mak,e sure the 1notorcycle op 1erates as designed and can be 
erviced ,efficiently. The choice of original equiptnent fas-

tener · is no,t arrived at by ,chance .. Mak,e sure replacement 
fa · tene1~ ineet all tl1 · .. rune requirements as the originals. 

Threaded Fasteners 

T11read·ed fastener .· secur,e 1nost ,of the co,inpo,nems on 
the motorcyc!,e. Most are ti,ghte11e·d by turning the .· clo·ck-
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wise (right-hand threads). If the normal rotatio, of tl1e -~· Grade imarking 
co~nponent being tightened. would loosen the fas ener, r . ..._ _,,, 
might have left-band threads. lf a left-hand 'thr,eaded fas-
tener is u ed it is noted in tl1e text. . 
. Two, dimensions are req.uired to, matcl1 the thread size of 

U1e fastener: the 11um.ber ,of tl1reads n1. a given distanoe and 
the outside diameter ofth1e threads. 

Th·e two sy terns currently us,ed to .. pecify threaded fas-
tener dimensions are the U. Si. standard system and the 
m.1etric system (Figure 3). Pay p·articular attention wh1en 
working ·witb unidentified fasteners· ·mismatching thread 
typ,es can da111age tl1reads. 

N:o·TE 
To make sure that the fastener threads are 
not mismatched .or cros Y-threaded, start all 
fasteners by hand. (/ a fasten.er is hard to 
start or turn, determine the e,ause bejo,,~e 
tightenin·g with a wrench. 

Th · 1, ngth (L Figure 4) diameter (D) and distanc,e be-
tw,een thread cres s (pitch) (T) classify metri,c screws and 
bolts.. A typical bolt 111ay be identifi 1ed by the nun1b,ers 
8- 1.25 x 130. Thi -. indicates the bo[thas a diameter of 8 
1nm, tl1e distance ·between thread ere ts is l .25 ·mm, and 
the i1ength is 13 0 mm. Always measure bolt length as 
hown in L, Figur,e 4 to a.void purchasing replacen1ent of 

the wr,011g lengtl1. 

Th.e numbers. on the top of tl1e fastener (Figure 4) indi-
cate the strength of screws and bolt ,. 'The higher tl1e num-
ber tl1e strong,er tl1 1e r as ten er is. Typically unnumbere,d 
fasteners are the weakest. 

Many screws . bolt · and studs are ,co,nibined with nut to 
sec1rre particular comp1011ents. To indicate the size of a 
nut manufacturers specify the internal diameter at1d the 
thread pitch. 

The n1eas.urem,ent acros . two flat . on a nut or ;bo 1 t indi-
cates the wrench . ize. 

WARNING 
Do not install fastener, · with a s tr;ength clas-
sificatio,n l:ower than what was origin'ally in-
stalled bJJ the m·anufacturer. Doin,g so, maJ' 
cau. e equipment failure an,dlor damage. 

To,rq ue · ·. ,pecifications 

Tl1e 111ate ials used in th,e n1anufacturing of the motor-
cy·cle may be subjected to u11.even . tresse iftl1e faste11er . 
of th,e various ·. uba 1emb,li s, are not installed and tight-
ened cor:rectly. Fastener .. · that are in1prop,erly installed or 
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Internal snap ring Plain clrclip 

External snap ring E-clip 

, work loose can cause extensive damage. It is essential to 
use an accurate torque wrench as described in this chapter. 

Specifications for torque are provided in Newton-1ne-
ters (N•1n), foot-pounds (ft.-lb.) and inch-pounds (in.-lb.). 
Refer to Table 8 for general torque specifications. To de-
termine the torque requirement, frrst determine the size of 
the fastener as described in Threaded Fasteners in this 
section. Torque specifications for specific components are 
at the end of the appropriate chapters. Torque wrenches 
are covered in Basic Tools in this chapter. 

Self-Locking Fasteners 

Several types of bolts, screws and nuts incorporate a 
system that creates interference between the two fasten-
ers. Interference is acl1ieved in various ways. The most 
common types are 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 and i1nprove their resistance to vi-
bration. All self-locking fasteners cannot be reused. The 
materials used to form the lock become distorted after the 
initial installation and removal. Discard and replace 
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self-locking fasteners after removing them. Do not re-
place self-locking fasteners with standard fasteners. 

Washers 

The two basic types of washers are 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 can help distrib11te fastener load and 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. 

Cotter Pins 

A cotter pin is a split 1netal pin inserted into a hole or 
slot to prevent a fastener from loosening. In certain appli-
cations, such as the rear axle on an ATV or n1otorcycle, 
the fastener must be secured in this way. For these appli-
cations, a cotter pin and castellated (slotted) nut is used. 

To use a cotter pin, frrst make sure the dia1neter is cor-
rect for the hole in 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 5). Unless instructed to do so, never loosen a tight-
ened fastener to align the holes. If the holes do not align, 
tighten the fastener enough to achieve alignment. 

Cotter pins are available in various dia1neters and 
lengths. Measure the length fron1 the bottom of the head to 
the tip of the shortest pin. 

Snap Rings and E-clips 

Snap rings (Figure 6) are circular-sl1aped metal retain-
ing clips. They are required to secure parts and gears in 
place on parts such as shafts, pins or rods. External snap 
rings are used to retain items on shafts. Internal snap rings 
secure parts within housing bores. In some applications, 
in addition to securing the component(s), snap ri11gs of 
varying thicknesses also determine endplay. These are 
usually called selective snap rings. 

The two basic types of snap rings are machined and 
stan1ped snap rings. Machined snap rings (Figure 7) can 
be installed in either direction, because both faces l1ave 
sharp edges. Stamped snap rings (Figure 8) are manufac-
tured with a sharp and a round edge. When installing a 
stamped snap ring in a thrust application, install the sharp 
edge facing away from the prui producing the tb1ust. 
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E-clips are used when it is not practical to use a snap 
ring. Remove £ -clips witb a flat blade screwdriver by pry-
ing between the shaft and E-clip. To install an E-clip, cen-
ter it over the shaft groove and push or tap it into place. 

Observe tbe following when installing snap rings: 
1. Re1nove and install snap rings with snap ring pli.ers. 
Refer to Basic Tools in this chapter. 
2. In some applications, it may be necessary to replace 
snap rings after removing them. 
3. Con1press or expand snap rings only enough to install 
them. If overly expanded, they lose retaining ability. 
4. After installing a snap ring, make sure it seats com-
pletely. 
5. Wear eye protection when :removing and installing 

. snap 11ngs. 

SHOP SUPPLIES 

Lubricants and Fluids 

Periodic lubrication helps ensure a long service life for 
any type of equipment. Using the correct type of lubricant 
is as important as performing the lubrication service, 
though in an e1nergency, the wrong type is better tha11 not 
using one. The following section describes the types of lu-
bricants 1nost often required. Make sure to follow the 
manufacn1rer's recommendations for lubricant types. 

Engine oils 

Engine oil for four-stroke motorcycle engine use is 
classified by three standards: the American Petroleum In-
stitute (API) service classification, the Society of Auto-
motive Engineers (SAE) viscosity rating and the Japanese 
Automobile Standards Organization (JASO) T 903 
Standard rating. 

The API and SAE information is on all oil container la-
bels. The JASO information is found on oil containers 
sold by the oil manufacrurer specifically for motorcycle 
use. Two letters indicate the API service classification. 
The number or sequence of numbers and letter (lOW-40, 
for example) is the oil viscosity rating. The API service 
classification and the SAE viscosity index are not 
indications of oil quality. 

The API service classification indicates that the oil 
meets specific lubrication standards. The first letter in the 
classification, S, indicates that the oil is for gasoline en-
gines. The second letter indicates the standard the oil sat-
isfies. 

Always use an oil with a classification recommended 
by the 1nanufacturer. Using an oil with a different classifi-
cation can cause engine damage. 
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of thrust 

Viscosity is an indication of oil thickness. Thin oils 
have a lower nu1nber, and thick oils have a higher number. 
Engine oils fall into the 5- to SO-weight range for sin-
gle-grade oils. 

Most manufacturers recomn1end n1ultigrade oil. These 
oils perform efficiently across a wide range of operating 
conditions. Multigrade oils are identified by a Wafter the 
first number, which indicates the low-temperarure viscos-
ity. 

Engine oils are most co111monly mineral (petroleum) 
based, but synthetic and semisynthetic types are used 
1nore frequently. When selecting engine oil, follow the 
manufacturer's reco1nmendation for type, classification 
and viscosity. 

Greases 

Grease is lub1icating 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 grease or one with an ad-
ditive such as molybdenum disulfide (MoS2) . 

Brake fluid 

Brake fluid is the hydraulic fluid used to tra11smit hy-
draulic pressure (force) to the wheel brakes. Brake fluid is 
classified by the Department of Transportation (DOT). 
Current desigi1ations for brake flujd are DOT 3, DOT 4 
and DOT 5. This classification appears on the fluid 
container. 

Each type of brake fluid has its own definite character-
istics. The Harley-Davidson models use the sili-
cone-based DOT 5 brake fluid. Do not mix DOT 3 or 
DOT 4 with DOT 5 brake fluid. Mixing may cause brake 
system failure because the DOT 5 brake fluid is not com-
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patible with other brake fluids. When adding brake fluid, 
only use the fluid recommended by the manufacturer. 

Brake fluid wiU damage any plastic, painted or plated 
surface it contacts. Use extreme care when working with 
brake flujd and remove any spills immediately with soap 
and water. 

Hydraulic brake systems req_uire clean and mois-
ture-free brake fluid. Never reuse brake fluid. Keep con-
tainers and reservoirs properly sealed. 

WARNING 
Never put a mineral-based (petroleum) oil 
into the brake system. Mineral oil causes 
rubber parts in the system to swell arid 
break apal't, which causes complete brake 
failure. 

Cleaners, Degreasers and Solvents 

Many chemicals are available to remove oil, grease and 
other residue fro1n the motorcycle. Before using cleaning 
solvents, consider how they will be used and disposed of, 
particularly if they are not water-soluble. Local ordi-
nances might require special procedures for the disposal 
of many types of cleaning chemicals. Refer to Safety in 
this chapter. 

Use brake parts cleaner to clean brake syste1u compo-
nents. Brake parts cleaner leaves no residue. Use electri-
cal contact cleaner to clean electrical connections and 
components without leaving any residue. Carburetor 
cleaner is a powerful solvent used to remove fuel deposits 
and varnish from fuel system components. Use this 
cleaner carefully. It can damage finishes. 

Generally, degreasers are strong cleaners used to re-
move heavy accmnulations of grease from engine and 
frame components. 

Most solvents are designed to be used with a parts 
washing cabinet for individual component cleaning. For 
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safety, use only nonfla1nmable or high flash point 
solvents. 

Gasket Sealant 

Sealant is used in combination with a gasket or seal. b1 
other applications, such as between crankcase halves, 
only a sealant is used. Follow the manufacturer's recom-
mendation when using a sealant. Use extreme care when 
choosing a sealant different from the type originally rec-
ommended. Choose sealant based on its resistance to heat, 
various fluids and its sealing capabilities. 

A common sealant is room temperature vulcanization 
sealant, or RTV. This sealant cures at room te1nperature 
over a specific time-period. This allows the repositioning 
of components without damaging gaskets. 

Moisture in the air causes the RTV sealant to cure. Al-
ways install the tube cap as soon as possible after applying 
RTV sealant. RTV sealant has a limited shelf life and will 
not cure properly if the shelf life has expired. Keep partial 
tubes sealed and discard them if they have surpassed the 
expiration date. 

Applying RTV sealant 

Clean all old gasket residue from the mating surfaces. 
Remove all gasket material from blind threaded holes to 
avoid inaccurate bolt torque. Spray the mating surfaces 
witl1 aerosol parts cleaner. Then wipe with a lint-free 
cloth. The area must be clean for the sealant to adhere. 

Apply RTV sealant in a continuous bead 0.08-0.12 in. 
(2-3 mm) thick. Circle all the fasten.er holes unless other-
wise specified. Do not allow any sealant to enter these 
holes. Assemble and tighten the fasteners to the specified 
torque within the time frame recommended by the sealant 
manufacturer. 

Gasket Remover 

Aerosol gasket remover can help remove stubborn gas-
kets. This product can speed up the removal process and 
prevent damage to the mating surface that may be caused 
by using a scraping tool. Most of these types of products 
are very caustic. Follow the gasket remover manufac-
turer's instructions for use. 

Thread.locking Compound 

A threadlocking compound is a fluid applied to the 
threads of fasteners. After tightening the fastener, the 
fluid dries and becomes a solid filler between the tl1reads. 
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This makes it difficult for the fastener to work loose from 
vibration or heat expansion and contraction. Some 
threadlocking compounds also provide a seal against fluid 
leaks. 

Before applying a threadlocking compound, remove 
any old compound from both thread areas and clean them 
with aerosol parts cleaner. Use the compound sparingly. 
Excess fluid can run into adjoining parts. 

CAUTION 
Threadlocking compounds are anaerobic 
and will stress, crack and attack most plas-
tics. Use caution when using these products 
in areas where there are plastic compo-
nents. 

Threadlocking compounds are avai lable in a wide 
range of compounds for various strength, temperature and 
repair applications. Follow the manufacturer's recom-
mendations regarding compound selection. 

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. 

Quality tools are essential. The best are constructed of 
l}igh-strength alloy steel. These tools are light, easy to use 
and resistant to wear. The working surfaces are devoid of 
sharp edges and carefully polished. They have an 
easy-to-clean furish and are comfortable to use. Quality 
tools are a good investment. 

Some of the procedures in this manual specify special 
tools. In many cases, the tool is illustrated in use. Those 
with a large tool kit may be able to use a suitable substitute 
or fabricate a suitable replacement. However, in some 
cases, the specialized equipment or expertise may make it 
impractical for the home mechanic to attempt the proce-
dure. When necessary, such operations come with the rec-
om1nendation to have a dealership or specialist perform 
the task. It may be less expensive to have a professional 
perform these jobs, especially when considering the cost 
of equipment. 

When purchasing tools to perform the procedures cov-
ered in this manual, consider the potential frequency of 
use. If a tool kit is just now being started, consider pur-
chasing a basic tool set from a quality tool supplier. These 
sets are available in many tool combinations and offer 
substantial savings when compared to individually pur-
chased tools. As work experience grows and tasks be-
come more complicated, specialized tools can be added. 
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Screwdrivers 
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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 and make it difficult to remove. 

Phillips-head screws are often damaged by incorrectly 
fitting screwdrivers. Quality Phillips screwdrivers are 
manufactured with their crosshead tip machined to 
Phillips Screw Company specifications. Poor quality or 
damaged Phillips screwdrivers can back out (earnout) and 
round over the screw head. In addition, weak or soft screw 
materials can make removal difficult. 

The best type of screwdriver to use on Phillips screws is 
the ACR Phillips II screwdriver, patented by the Phillips 
Screw Company. ACR stands for the horizontal 
anti-earnout ribs found on the driving faces or flutes of the 
screwdriver tip (Figure 9). ACR Phillips II screwdrivers 
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were designed as part of a manufacturing drive system to 
be used with ACR Phillips II screws, but they work well 
on all common Phillips screws. A number of tool compa-
nies offer ACR Phillips ll screwdrivers in different tip 
sizes and interchangeable bits to fit screwdriver bit 
holders. 

NOTE 
Another way to preve,it earnout and to in-
crease the grip o_f a Phillips screwdriver is 
to apply valve-grinding compound or 
Permatex Screw & Socket Gripper to the 

screwdriver tip. After loosening/tightening 
the screw, clean the screw recess to prevent 
engine oil contamination. 

Wrenches 

, 
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Open-end, box-end and con1bination wrenches (Figure 
10) 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 dan1aged fasten-
ers, the 6-point provides superior holding because it con-
tacts 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 reinstalJed 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 if under heavy 
force, or if the tool or fastener is worn. A box-end wrench 
is preferred in most instances, especially when breaking 
loose and applying the final tightness to a fastener. 

The combination wrench has a box-end on one end and 
an open-end on the other. This combination makes it a 
convenient tool. 

Adjustable Wrenches 

An adjustable wrench or Crescent wrench (Figure 11) 
can fit nearly any nut or bolt head that has clear access 
around its entire perimeter. An adjustable wrench is 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. Because one jaw is adjustable and may become 
loose, this shortcoming is aggravated. Make certain the 
solid jaw is the one transmitting the force. 

Socket Wrenches, Ratchets and Handles 

Sockets that attach to a ratchet handle (Figure 12) are 
available with 6-point or 12-point openings (Figure 13) 
and different drive sizes. The drive size indicates the size 
of the square hole that accepts the ratchet handle. The 
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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, but a 12-point socket needs to be moved 
only l1alf 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 wan thickness of a 19-mm 
hand socket (A, Figure 14) and the 19-mm impact socket 
(B). Use impact sockets when ·using an impact driver or 
air tools. Use hand sockets with l1and-driven attachments. 

-

WARNING 
Do not use hand sockets with air or impact 
tools because they can shatter a11-d cause in-
jury. Always wear eye protection when us-
ing impact or air tools. 

Various handles are available for sockets. Use the speed 
handle for fast operation. Flexible ratchet heads in vary-
ing lengths allow (he 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 undot1btedly the fastest, safest and most convenient 
tool for fastener removal and installation. 

Impact Drivers 

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 15) are available from most 
tool suppliers. When using a socket with an impact driver, 
make sure the socket is designed for impact use. Ref er to 
Socket Wrenches, Ratchets and Handles in this section. 
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@ HOW TO MEASURE TORQUE WRENCH EFFECTIVE LENGTH 
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WARNING 
Do not use hand sockets with air or impact 
tools because they can shatter and cause in-
jury. Always wear eye protection when us-
ing impact or air tools. 

Allen Wrenches 

Vse Allen or setscrew wrenches (Figure 16) on fasten-
ers witl1 hexagonal recesses in the fastener head. These 
wrenches are available in L-shaped bar, socket and T-han-
dle types. An inch and metric set is required when work-
ing on Harley-Davidson 1notorcycles. Allen bolts are 
sometimes called socket bolts. 

Torque Wrenches 

Use a torque wrench with a socket, torque adapter or 
si1nilar extension to tighten a fastener to a measured 
torque. Torque wrenches come in several drive sizes (1/4, 
3/8, 1/2 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 extension. 
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Common methods of reading the torque value are the de-
flecting beam, the dial indicator and the audible click 
(Figure 17). 

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

A torque wrench is a precision tool that must be prop-
erly cared for to remain accurate. Store torque wrenches 
in cases or separate padded drawers within a toolbox. Fol-
low the manufacturer's instructions for care and calibra-
tion. 

Torque Adapters 

Torque adapters or extensions extend or reduce the 
reach of a torque wrench. The torque adapter shown in 
Figure 18 is used to tighten a fastener that cannot be 
reached because of the size of the torque wrench head, 
drive and socket. If a torque adapter changes the effective 
lever length (Figure 19), the torque reading on the 
wrench will not equal the actual torque applied to the fas-
tener. It is necessary to recalibrate the torque setting on the 
wrench to compensate for the change of lever length. 
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When t1sing a torque adapter at a right angle to the drive 
l1ead, calibration is not required because the effective 
length has not changed. 

'f o recalculate a torque reading when using a torque 
adapter, use the following formula and refer to Figure 19: 

TW = TA x L 
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 is 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. 

Lis 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 ofL and A. 
Example: 

TA = 20 ft.-lb. 
A = 3 in. 
L = 14 in. 
TW = 20 x 14 = 280 = 16.5 ft. lb. 

14 + 3 = 17 

In this example, the torque wrench would be set to the 
recalculated torque value (TW = 16.5 ft.-lb.). 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 preset to 16.5 ft.-lb. , the actual torque is 
20 ft.-lb. 

Pliers 

Pliers come in a wide range of types and sizes. Pliers 
are useful for holding, cutting, bending and crimping. 
Do not use them to turn fasteners. Figure 20 and Figure 
21 show several types of useful pliers. Each design has a 
specialized function. Slip-joint pliers are general-pur-
pose pliers used for gripping and bending. Diagonal cut-
ting pliers are needed to cut wire and can be used to 
remove cotter pins. Use needlenose pliers to hold or 
bend small objects. Locking pliers (Figure 21), some-
times 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 pliers. 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. 
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Snap ring pliers (Figure 22) are available with a fixed 
action ( either internal or external) or are convertible ( one 
tool works on both internal and external snap rings). They 
may have fixed tips or interchangeable ones of various 
sizes and. angles. For general use, select convertible pliers 
with interchangeable tips (Figure 22). 

WARNING 
Snap rings can slip and fly oj]'when remov-
ing and installing them. Also, snap ring pli-
ers tips can break. Always wear eye 
protection when using snap ring pliers. 
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Hammers 

Various types of hammers are available to fit a nun1ber 
of applications. Use a ball-peen hammer to strike another 
tool, such as a punch or chisel. Use soft-faced hammers 
when a n1etal object must be struck without damaging it. 
Never use a metal-faced hammer on engine and suspen-
sion components because damage occurs 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 
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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. Always follow the manufacturer's instructions 
when using the special tools (Figure 23). See Table 12. 

In many cases, an acceptable substitute may be found in 
an existing tool kit. Another alternative is to make the 
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 con1ponents is essen-
tial to perform many of the procedures described in this 
manual. Equipment is manufactured to close tolerances, 
and obtaining consistently accurate measurem.ents is es-
sential to determine which components require re-
placement or further service. 

Each type of measuring instrument (Figure 24) is de-
signed to measure a dimension with a certain degree of ac-
curacy and withi11 a certain ra11ge. When selecting 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 cause inaccurate results. If any measurement is 
questionable, verify the measurement using another tool. 
A standard gauge is usually provided with micrometers to 
check accuracy and calibrate the tool 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 
feel for using the tool. J-Ieavy-handed use of measuring 
tools produces less accurate results. Hold the tool gently 
by the fingertips to easily feel the point at which the tool 
contacts the object. This feel for the equipment produces 
more accurate measurements and reduces the risk of dam-
aging the tool or component. Refer to the following 
sections for specific measuring tools. 

Feeler Gauge 

Use feeler or thickness gauges (Figure 25) for measur-
ing the distance between two surfaces. 

A feeler gauge set consists of an assortment of steel 
strips of graduated thickness. Each blade is marked with 
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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. Use wire (round) gauges to measure spark plug 
gaps. 

Calipers 

Caljpers (Figure 26) are exceUent tools for obtaining 
inside, outside and depth measurements. Although not as 
precise as a micrometer, they allow reasonable precision, 
typically to within 0.001 in. (0.05 mm). Most calipers 
have a range up to 6 in. (150 mm). 

Calipers are available in dial, vernier or digital ver-
sions. Dial calipers have a d ial readout that provides con-
venient reading. Vernier calipers have marked scales that 
1ntist be compared to determine the measurement. The 
digital caliper uses a liquid-crystal display (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 object being measured. Never force the caliper to 
close around. an object. Close the caliper around the high-
est point so it can be removed with a slight drag. Some 
calipers require calibration. Always refer to the manufac-
turer's instructions when using a new or unfamiliar cali-
per. 
_ To read a vernier caliper refer to Figure 27. The fixed 
scale is marked in 1-mm increments. Ten individual lines 
on the fixed scale equal 1 cm. The movable scale is 
marked in 0.05 mm (five-hundredth) increments. To ob-
tain a reading, establish the first number by the location of 
the O line on the movable scale in relation to the first line 
to the left on the fixed scale. In this example, the number 
is l O mm. To determine the next number, note which of 
the lines on the movable scale align with a mark on the 
fixed scale. A number of lines will seem close, but only 
one will align exactly. In this case, 0.50 1nm is the reading 
to add to the first number. Adding 10 mm and 0.50 mm 
equals a measurement 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 28). While there are many types and styles of mi-
crometers, most of the procedures in this manual call for 
an outside micrometer. Use the outside micrometer to 
measure the outside diameter of cylindrical forms and the 
thickness of materials. 

CHAPTER ONE 

Micrometer size indicates the minin1um and maximum 
size of a part that it can measure. The usual sizes (Figure 
29) are 0-1 in. (0-25 mm), 1-2 in. (25-50 mm), 2-3 in. 
(50-75 mm) and 3-4 in. (75-100 mm). 

Micrometers that cover a wider range of tneasurements 
are available. These use a large frame with interchange-
able anvils of various lengths. This type of m icrometer of-
fers a cost savings, but its overall size may make it less 
convenient. 

Adjustment 

Before using a micrometer, check its adjustment as fol-
lows: 
1. Clean the anvil and spindle faces. 
2A. To check a 0-1 in. or 0-25 mm 1nicrometer: 

• 
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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 con-
version chart (for example: 0.001 in. is not equal to 0.001 mm). 

a. Turn the th.imble until the spindle contacts the anvil. 
If the micro1ueter has a ratchet stop, use it to make 
sure that the proper amount of pressure is applied. 

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

c. Follow the manufacturer's instructions to adjust the 
micrometer. 

2B. To check a 111icrometer larger than I in. or 25 mm use 
the standard gauge supplied by the manufacturer. A stan-
dard gauge is a steel 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 d.iameter or length. If 
the micrometer has a ratchet stop, use it to make 
sure that the proper amount of pressure is applied. 

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

c. Follow the manufacturer's instructions to adjust the 
micrometer. 

Care 

Micrometers are precision instruments. They must be 
used and maintained with great care. Note the following: 
1. Store micrometers in protective cases or separate pad-
ded drawers in a toolbox. 
2. When in 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 corrosion. 

Reading 

When reading a micrometer, numbers are taken from 
different scales and added together. TI1e 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 nlicrometer. There cannot be any d.irt or 
burrs between the tool and the n1easttred object. Never 
force the micrometer to close around an object. Close the 
n1icrometer around the highest point so it can be removed 
with a slight drag. 

Metric nticrometer 

The standard metric micrometer (Figure 30) is accurate 
to one hundredth of a millimeter (0.01 mm). The sleeve 
line is graduated in millimeter and half-millimeter incre-
ments. The marks on the upper half of the sleeve line 
equal 1.00 mm. Each fifth mark above the sleeve line is 
identified with a 11umber. The nu1nber sequence depends 
on the size of the micrometer. A 0-25 n1m micrometer, for 
example, will have sleeve marks numbered O through 25 
in 5 mm increments. This nttmbering sequence continues 



16 

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 n1ark equals 0.0 I mm. One con1plete turn 
of the thimble aligns its O mark with the frrst line on the 
lower half of the sleeve line or 0.50 mm. 

When reading a metric micrometer, add the number of 
millimeters and half millimeters on the sleeve line to the 
number of hundredths of milliineters on the thimble. Per-
fonn the following steps while referring to Figure 30. 
1. Read the upper half of the sleeve line and count the 
number of lines visible. Each upper line equals 1 mm. 
2. See if the half-millimeter line is visible on the lower 
sleeve line. If so, add 0.50 mm to the reading in Step 1. 
3. Read the thimble mark that aligns with the sleeve line. 
Each thimble mark equals 0.0 l 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 
mm), use a metric vernier micrometer. 

4. Add the readings from Steps 1-3. 

Standard inch micrometer 

The standard inch micrometer (Figure 31) is accurate 
to one thousandth of an inch or 0.001 in. The sleeve is -marked in 0.025 in. increments. Every folrrth sleeve mark 
is numbered I , 2, 3, 4, 5, 6, 7, 8, 9. These numbers indicate 
0.100 in., 0.200 in., 0.300 in. and so on. 

The tapered end of the thimble has 25 lines 1narked 
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 0.025 in. 

To read a standard inch micrometer, perform the fol-
lowing steps and refer to Figure 31. 
l . Read the sleeve and find the largest number visible. 
Each sleeve number equals 0.100 in. 
2. Count the number of lines betwee11 the numbered 
sleeve mark and the edge of the thimble. Each sleeve mark 
equals 0.025 in. 
3. Read the thimble mark that aligns with the sleeve line. 
Each thimble 1nark 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 aver-
nier inch micrometer. 
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4. Add the readings from Steps 1-3. 

Telescoping and Small-Bore Gauges 

Use telescoping gauges (Figure 32) and small-bore 
gauges (Figure 33) to measure bores. Neither gauge has a 
scale for direct readings. Use an outside micrometer to de-
termine the reading. 

To use a telescoping gauge, select the correct size gauge 
for the bore. Compress the movable 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 typically used to measure cylinder 
bores. 

To use a small-bore gauge, select the correctly sized 
gauge for the bore. Carefully insert the gauge into the 
bore. Tighten the knurled end of the gauge to carefully ex-
pand the gauge fingers to the limit within the bore. Do not 
overtighten the gauge because there is no built-in release. 
Excessive tightening can damage the bore surface and 
damage the tool. Remove the gauge and measure the out-
side dimension (Figure 34). Small bore gauges are typi-
cally used to measure valve guides. 

Dial Indicator 

A dial indicator (A, Figure 35) is a gauge with a dial 
face and needle used to measure variations in dimensions 
and movements. Measuring brake rotor runout is a typical 
use for a dial indicator. 

Dial indicators are available in various ranges and grad-
uations and with three basic types of mounting bases: 
magnetic (B, Figure 35), clamp or screw-in stud. When 
purchasing a dial indicator, select one with a continuous 
dial (A, Figure 35). 

Cylinder-Bore Gauge 

A cylinder-bore gauge is similar to a dial indicator. The 
gauge set shown in Figure 36 consists of a dial 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. Wl1en using a 
bore gauge, follow the manufacturer 's instructions. 

Compression Gauge 

A compression gauge (Figure 37) measures combus-
tion chamber ( cy Linder) pressure, usu.ally in psi or kg/cm2. 
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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. 

Multimeter 

A multimeter (Figure 38) is an essential tool for electri-
cal system diagnosis. The voltage function indicates the 
voltage applied or available to various electrical compo-
nents. The ohmmeter function tests circuits for continuity 
or lack of continuity and measures the resistance of a 
circuit. 

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

Ohmmeter (Analog) Calibration 

Each time an analog ohmmeter is used, or if the scale is 
changed, the ohmmeter must be calibrated. 

Digital ohmmeters do not require calibration. 
l. Make sure the meter battery is in good condition. 
2. Make sure the meter probes are in good condition. 
3. Touch the two probes together and observe the needle 
location on the ohms scale. 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 O 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-
sics is necessary to perform simple diagnostic tests. 

Refer to Electrical Testing in Chapter Two for typical 
test procedures and equipment. Refer to Chapter Nine for 
specific system test procedures. 

Voltage 

Voltage is the electrical potential or pressure in an elec-
trical circuit and is expressed in volts. The more pressure 
(voltage) in a circuit, the more work can be performed. 
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Direct current (DC) voltage means the electricity flows 
in one direction. All circuits powered by a battery are DC 
circuits. 

Alternating current (AC) means the electricity flows in 
one direction momentarily and then switches to the oppo-
site direction. Alternator output is an example of AC volt-
age. This voltage must be changed or rectified to direct 
current to operate in a battery powered system. 

Resistance 

Resistance is the opposition to the flow of electricity 
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 sends a small amount of current 
into the circuit and measures how difficult it is to push the 
current through the circuit. 

An ohmmeter, though useful, is not always a good indi-
cator of the actual ability of a circuit under operating con-
ditions. This is because of the low voltage (6-9 volts) the 
meter uses to test the circuit. The voltage in an ignition 
coil secondary winding can be several thousand volts. 
St1ch high voltage can cause the coil to malfunction, even 
though it tests acceptable during a resistance test. 

Resistance generally increases with temperature. Per-
form all testing with the component or circuit at room 
temperature. Resistance tests perf armed at high tempera-
tures can indicate high resistance readings and cause un-
necessary replacement of a component. 

Amperage 

Amperage is the unit of measurement for the amount of 
current within a circuit. Current is the actual flow of elec-
tricity. The higher the current, the more work can be per-
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formed up to a given point. If the current flow exceeds the 
circuit or component capacity, it will damage the system. 

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 
major disassembly. 
1. Ln this manual,front refers to the front of the motorcy-
cle. The front of any component is the end closest to the 
front of the motorcycle. The left and right sides refer to 
the position of the parts as viewed by the rider sitting on 
tl1e seat facing forward. 
2. Whenever servicing an engine or suspension compo-
nent, secure the motorcycle in a safe manner. 
3. Tag all si1nilar parts for location and mark all mating 
parts for position. Record the number and thickness of 
any shims when removing them. Identify parts by placing 
the1n 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 cbe1nicals off painted 
surfaces. 
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 a part is a press fit or requires a special tool for 
removal, the information or type of tool is identified 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. 
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9. Read each procedure thoroughly and compare the il-
lustrations to the actual components before starting the 
procedure. Perform the procedure in sequence. 
l 0. Recommendations are occasionally made to refer ser-
vice to a dealership or specialist. In these cases, the work 
can be perfonned more economically by tl1e specialist 
than by the home mechanic. 
11. The term replace means to discard a defective part 
and replace it with a new part. Overhaul means to remove, 
disassemble, inspect, measure, repair and/or replace parts 
as required to recondition an assembly. 
12. Some operations require using a hydraulic press. If a 
press is not available, have these operations performed by 
a shop equipped with the necessary equipment. Do not 
use makeshift equipme.nt that can damage tbe motorcycle. 
13. Repairs are much faster and easier if the motorcycle 
is clean before starting work. Degrease the 1notorcycle 
with a commercial degreaser; follow the directions on. the 
container for the best results. Clean all parts with cleaning 
solvent when removing them. 

CAUTION 
Do not direct high-pressure water at steer-
ing bearings, fuel hoses, wheel bearings, 
suspension and electrical components. Wa-
ter can.force grease out of the bearings and 
possibly damage the seals. 

l 4. If special tools are required, have them available be-
fore starting the procedure. Wl1en special tools are re-
quired, they are described at the beginning of the 
procedure. 
15. Make diagra:tns of similar-appearing parts. For in-
stance, crankcase bolts are often not the same lengths. Do 
not rely on memory alone. Carefully laid out parts can be-
come disturbed and make it difficult to reassemble the 
components correctly. 
16. Make sure all shims and washers are reinstalled in the 
same locations and positions. 
17. Whenever rotating parts contact a stationary part, 
look for a shim or washer. 
18. Use new gaskets if there is any doubt about the condi-
tion of old ones. 
19. If using self-locking fasteners, replace them with new 
ones. Do not install standard fasteners in place of 
self-locking ones. 
20. Use grease to hold small parts in place if they tend to 
fall out during assembly. Do not apply grease to electrical 
or brake components. 
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Removing Frozen Fasteners 

If a fastener 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 let it 
penetrate for 10-15 minutes. Rap the fastener several 
times with a small hammer. Do not hit it hard enough to 
cause damage. Reapply the penetrating oil if necessary. 

For frozen screws, apply penetrating oil as described. 
Then insert a screwdriver in tl1e slot and rap the top of the 
screwdriver with a hammer. This loosens the rust so the 
screw can be removed in the normal way. If the screw 
head is too damaged to use this method, grip the head with 
locking pliers and twist the screw out. 

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

Removing Broken Fasteners 

If the head breaks off a screw or bolt, several metl1ods 
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, 
file it to fit a wrench, or cut a slot in it to fit a screwdriver 
(Figure 39). 

If the head breaks off flush, use a screw extractor. To do 
this, center punch the exact center of the remaining por-
tion of the screw or bolt. Drill a small hole in the screw 
and tap the extractor into the hole. Back the screw out 
with a wrench on the extractor (Figure 40). 

Repairing Damaged Threads 

Occasionally, threads are stripped through carelessness 
or impact damage. Often the threads can be repaired by 
n1nning a tap (for internal threads on nuts) or die (for ex-
ternal threads on bolts) through the threads (Figure 41). 
To clean or repair spark plug threads, use a spark plug tap. 

If an internal thread is damaged, it may be necessary to 
install a Helicoil or some other thread insert. Follow the 
manufacturer's instructions when installing the insert. 

If it is 11ecessary to drill and tap a hole, refer to Table 11 
for American tap and dril1 sizes. 

Stud Removal/Installation 

A stud removal tool is available from most tool suppli-
ers. This tool makes the removal and installation of studs 
easier. If one is not available, thread two nuts onto the stud 
and tighten them against each other. Remove the stud by 
turning the lower nut (Figure 42). 
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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 nt1t. 
4. Remove any threadlocking compound from the 
threaded hole. Clean the threads with an aerosol parts 
cleaner. 
5. Install the stud removal tool onto the new stud or 
tliread 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. 
8. fnstall the stud to the height noted in Step 1 or its 
torque specification. 
9. Remove the stud removal tool or the two nuts. 

,. 
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Removing Hoses 
. 

When re1noving a stubborn hose, 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 the fitting. Clean the 
fitting of any corrosion or rubber hose material with a 
wire brush. Clean the inside of the hose thorottghly. Do 
not use any lubricant when installing the hose (new or 
old). The lubricant n1ay 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 resulting 
from friction. Because bearings are precision parts, they 
must be maintained w ith proper lubrication and mainte-
nance. If a bearing is damaged, replace it immediately. 
When installing a new bearing, take care to prevent dam-
aging it. Bearing replacement procedures are included in 
the individual chapters where applicable; however, use 
the following sections as a guideline. 

NOTE 
Unless otherwise specified, install bearings 
with the manufacturers mark or number 
facing outward. 

Removal 

While bearings are normally removed only when dam-
aged, there may be times when it is necessary to remove a 
bearing that is in good condition. However, improper 
bearing removal will damage the bearing and possibly the 
shaft or case. Note the following when removing 
bearings: 
1. When ttsing 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 anus next to the inner 
bearing race. See Figure 43. 
2. When using a ham1ner to remove a bearing from a 
shaft, do not strike the hammer directly against the shaft. 
Instead, use a brass or aluminum rod between tl1e hamn1er 
and shaft (Figure 44) and make sure to support both bear-
ing races with wooden blocks as shown. 
3. The ideal method of bearing removal is with a hydrau-
lic press. Note the following when using a press: 

a. Always support the inner and outer bearing races 
with a suitably sized wooden or aluminun1 spacer 
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(Figure 45). If only the outer race is supported, 
pressure applied against the balls and/or the inner 
race will damage them. 

b. Always make sure the press arm (Figure 45) aligns 
with the center of the shaft. If the arm is not cen-
tered, it can damage the bearing and/or shaft. 

c. The moment the shaft is free of the bearing, it drops 
to the floor. Secure or hold the shaft to prevent it 
fro.m falling. 

Installation 

1. When installing a bearing in a housing, apply press11re 
to tl1e outer bearing race (Figure 46). When installing a 
bearing on a shaft, apply pressure to the inner bearing race 
(Figure 4 7). 
2. When installing a bearing as described in Step 1, some 
type of driver is required. Never strike the bearing directly 
with a hammer, or it will dan1age the bearing. When in-
stalling a bearing, use a piece of pipe or a driver with a di-
ameter that matches the bearing inner race. Figure 48 
shows the correct way to use a driver and hammer to in-
stall a bearing. 
3. Step 1 describes how to install a bearing in a case half 
or over a shaft. However, when installing a bearing over a 
shaft and into the housing at the same time, a tight fit is re-
quired for both outer and inner bearing races. In this situa-
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tion, install a spacer underneath the driver tool so that 
pressure is applied evenly across both races. See Figure 
49. If the outer race is not suppo1ted as shown, the balls 
will push against the outer bearing race and damage it. 

Interf erence fit 

l. Follow this procedure when installing a bearing over a 
shaft. When a tight fit is required, the bearing inside diam-
eter is smaller than the shaft. In this case, driving the bear-• 
ing on the shaft using normal methods may cause bearing 
damage. Instead, heat the bearing before installation. 
Note the following: 

a. Secure the shaft so it is ready for beating installa-
tion. 

b. Clean all residues from the bearing surface of the 
shaft. Remove burrs with a file or sandpaper. 
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c. Fill a suitable pot or beaker with clean mineral oil. 
Place a thermometer rated above 248° F (120° C) in 
the oil. Support the tl1ermo1neter so it does not rest 
on the botto1n or side of the pot. 

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. Tum on the heat and monitor the thermometer. 
Wl1en the oil temperature rises to approximately 
248° F (120° C), remove the bearing from the pot 
and quickly install it. If necessary, place a socket on 
the inner bearing race and tap the bearing into place. 
As the bearing chills, it will tighten on the shaft, so 
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installation must be done quickly. Make sure the 
bearing is installed completely. 

2. Follow this step when installing a bearing in a housing. 
Bearings are generally installed in a housing with a slight 
interference fit Driving the bearing into the housing us-
ing normal methods can damage the housing or cause 
bearing damage. Instead, heat the housing before the 
bearing is installed. 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 l1ousing to approximately 212° F (100° C) 
in an oven or on a hot plate. An easy way to cl1eck 
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 a time. 

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. 
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b. Remove the housing from the oven or bot plate, and 
hold onto the housing with welding gloves. It is hot! 

NOTE 
Remove and install the bearings with a suit-
ably sized socket and extension. 

c. Hold the housing with the bearing side down and 
tap the bearing out. Repeat for all bearings in the 
housing. 

d. Before heating the bearing housing, place the new 
bearing in a freezer if possible. Chilling a bearing 
slightly reduces its outside diameter while the 
heated bearing housing assembly is slightly larger 
due to beat expansion. This makes bearing installa-
tion easier. 

NOTE 
Always install bearings with the manufac-
turers mark or number facing outward. 

e. While the housing is still bot, 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 driver placed on the outer 
bearing race (Figure 46). Do not install new bear-
ings by driving on the inner-bearing race. Install the 
bearing(s) until it seats completely. 

Seal Replacement 

Seals (Figure 50) contain oil, water, grease or combus-
tion gasses in a housing or shaft. Improperly removing a 
seal can damage the housing or shaft. Improperly install-
ing the seal can damage the seal. Note the following: 
1. Prying is generally the easiest and most effective 
method of removing a seal from the housing. However, al-
ways place a rag underneath the pry tool (Figure 51) to 
prevent damage to the housing. Note the installed depth of 
the seal or whether it is installed flush. 
2. Pack waterproof grease in the seal lips before the seal 
is installed. 
3. In most cases, install seals with the manufacturer 's 
numbers or marks facing out. 
4. Install seals with a socket or driver placed on the out-
side of the seal as shown in Figure 52. Drive the seal 
squarely into the housing until it is to the correct depth or 
flush as noted during removal. Never install a seal by hit-
ting the top of it with a batnmer. 
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STORAGE 

CHAPTER ONE 

..Oil 

Several months of disuse can cause a general deteriora-
tion of the motorcycle. This is especially true in areas of 
extreme temperature variations. Tl1is deterioration can be 
minimized with careful preparation for storage. A prop-
erly stored motorcycle is much easier to return to service. 

Storage Area Selection 

When selecting a storage area, consider the following: 
1. The storage area must be dry. A heated area is best 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 industrial areas where corrosive 
emissions may be present. Avoid areas close to saltwater. 
4. Consider the risk of fire, theft or vandalism in the area. 
Check with an insurer regarding motorcycle coverage 
while in storage. 
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Preparing the Motorcycle for Storage 

The amount of preparation a motorcycle should un-
dergo before storage depends on the expected length of 
disuse, storage area conditions and personal preference. 
Consider the following list of nunimum requirements: 
1. Wash the motorcycle thoroughly. Make sure all dirt, 
m·ud and road debris are re1noved. 
2. Start the engine and allow it to reach operating temper-
ature. Drain the engine oil regardless of the riding time 
since the last serv.ice. Fill the engine with the recom-
mended type of oil. 
3. Fill the fuel tank con1pletely. There is no need to try to 
empty the fuel delivery or return lines since they are not 
vented to the at:Jnosphere. 
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4. Remove the spark plugs and pour a teaspoon (15-20 
ml) of engine oil into the cylinders. Place a rag over the 
openings and slowly turn the engine over to distribute the 
oil. Reinstall the spark plugs. 
5. Remove the battery. Store the battery in a cool and dry 
location. Charge the battery once a month. 
6. Cover the exhaust and intake openings. 
7. Apply a protective substru1ce to the plastic and rubber 
components. Make sure to follow the manufacturer's in-
structions for each product being used. 
8. Place the motorcycle on a stand or wooden blocks so 
the wheels are off the ground. If this is not possible, place 
a piece of plywood. between the tires and the ground. In-
flate the tires to the recommended pressure if the motorcy-
cle cannot be e levated. 
9. Cover the motorcycle with old bed sheets or something 
similar. Do not cover it with any 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 
disuse and storage conditions. In addition to perfonning 
the reverse of the above procedure, make sure the brakes, 
clutch, throttle and engine stop switch work properly be-
fore operating the 1notorcycle. Refer to Chapter Three and 
evaluate the service intervals to determine which areas 

• • require service. 

Table 1 MODEL IDENTIFICATION 
Model Description 

FXR Super Glide 
FXRS Low Rider and Convertible 
FXRS-SP Low Rider Sports Edition 
FXLR Low Rider Custom and Anniversary Edition 
FXRD Super Glide Grand Touring 
FXRT Sports Glide 
FXRS-Con Low Rider-Convertible 
FXWG Wide Glide 
FXSB Low Rider 
FXEF Fat Bob 
FXR2 and FXR3 Super Glide 
FLHT Electra Glide 
FLHTC Electra Glide Classic and Anniversary Edition 
FLHTC-1• Electra Glide Classic 
FLHTC-U Electra Glide Classic-Ultra and Anniversary Edition 
FLHTC-UI* Electra Glide Classic-Ultra and Anniversary Edition 
FLHS Electra Glide-Sport 
FLHR Road King 
FLHR-1* Road King 

(continued) 

Years Produced 

1986-1994 
1984-1992 
1988-1993 
1987-1994 
1986 
1984-1992 
1991-1993 
1985-1986 
1985 
1985 
1999 
1995-1998 
1984-1998 
1996-1998 
1989-1997 
1996-1998 
1988-1993 
1995-1998 
1996-1997 
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Table 1 MODEL IDENTIFICATION (continued) 
Model Description Years Produced 

FLHRC-1* Road King 1998 
FLTC Tour Glide 1984-1991 
FLTC-U Tour Glide Classic-Ultra 1989-1995 
FLTC-UI* Tour Glide 1996 
FLTR Road Glide 1998 
FLTR-1* Road Glide 1998 

*Indicates models equipped with electronic fuel injection. 

Table 2 GENERAL SPECIFICATIONS (FXR, FLH AND FLT)* 
Item and model 

Wheel base 
1984-1985 

FXRT 
FXRS 
FLHTC 
FLTC 

1986-1990 
FXR and FXRS 
FLHTC and FLHS 
FLTC 

1991-1994 
FXR, FXRS and FXLR 
FXRT, FXRS-SP and FXRS-Con 
FLH and FLT series models 

1995-1996 
FLH and FLT series models 

1997-1998 
FLH and FLT series models 

1999 FXR2 and FXR3 
Length 

1984-1985 
FXRS 
All models except FXRS 

1986-1990 
FXR and FXRS 
FXLR 
FXRD 
FXRT 
FXRS and FXRS-SP 
FLHTC 
FLTC 

1991-1992 
FXR and FXRS 
FXRT 
FXLR 
FXRS-SP and FXRS-Con 
FLT 

1993 
FXLR 
FXRS-SP and FXRS-Con 
FLHS 

1993-1996 
FXR 
FLH and FLT series models 

in. 

64.7 
63.13 
62.9 
62.9 

63.13 
62.94 
62.94 

63.13 
64.7 
62.94 

62.94 

62.94 
63.13 

91.65 
94.2 

91 .65 
91 .6 
98.0 
94.2 
93.2 
94.25 
94.25 

91.65 
94.2 
91.6 
93.2 
94.25 

91.63 
93.2 
94.25 

91.6 
94.25 

(continued) 
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mm 

1643.4 
1603.5 
1597.6 
1597.6 

1603.5 
1598.7 
1598.7 

1603.5 
1643.4 
1598.7 

1598.7 

1598.7 
1603.5 

2327.9 
2392.7 

2327.9 
2326.6 
2489.2 
2392.7 
2367.3 
2393.9 
2393.9 

2327.9 
2392.7 
2326.6 
2367.3 
2393.9 

2327.8 
2367.3 
2394.0 

2326.6 
2393.9 
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Table 2 GENERAL SPECIFICATIONS (FXR, FLH AND FLT)* (continued) 
Item and model 

Length (continued) 
1997-1998 

FLHTC 
FLHTU 
FLHT, FLHRC and FLTR 

1999 
FXR2 
FXR3 

Width 
1984-1985 

FXRT 
FXRS 
FLHT and FLHTC 
FLT 

1986-1992 
FXR and FXRS 
FXRT and FXRD 
FXLR, FXRS, FXRS-SP and FXRS-Con 
FLHTC and FLHS 
FLTC 

1993 
FXRS-SP and FXRS-Con 
FLHS 

1993-1994 
FXR 
FXLR 
FLHTC and FLHTC-U 
FLTC-U 

1995-1996 
FLTC-U and FLTC-UI 
FLHTC, FLHTC-U, FLHTC-UI and FLHTC-1 
FLHR 

1997-1998 
FLHR, FLHR-1 and FLHRC-1 
FLHTC, FLHTC-U, FLHTC-UI and FLHTC-1 

1999 FXR2 and FXR3 
Overall height 

1984-1985 
FLHTC 
FLTC 
FXRT 
FXRS 

1986-1992 
FLHTC and FLHS 
FLTC 
FXR, FXRS and FXLR 
FXRT and FXRD 
FXRS, FXRS-SP and FXRS-Con 

1993 
FXRS-SP and FXRS-Con 
FLHS 

1993-1994 
FXR 
FXLR 
FLTC-U 
FLHTC and FLHTC-U 

1995-1998 
FLTC-U 

• 1n. 

97.5 
98.3 
93.7 

92.75 
92.34 

34.5 
31.0 
37.0 
37.0 

31.0 
34.5 
31 .0 
39.0 
37.0 

31 .0 
39.0 

31.0 
31.0 
39.0 
37.0 

37.0 
39.0 
34.45 

34.45 
39.0 
33.50 

60.5 
59.0 
59.5 
48.0 

61 .0 
58.75 
48.0 
59.5 
50.0 

50.0 
61.0 

48.0 
48.0 
58.75 
61.0 

58.75 

(continued) 

mm 

2476.5 
2496.8 
2380.0 

2355.9 
2345.4 

876.3 
787.4 
939.8 
939.8 

787.4 
876.3 
787.4 
990.6 
939.9 

787.4 
990.6 

787.4 
787.4 
990.6 
939.9 

939.9 
990.6 
875.0 

875.0 
990.6 
850.9 

1536.7 
1498.6 
1511.3 
1219.2 

1549.4 
1492.3 
1219.2 
1511.3 
1270.0 

1270.0 
1549.4 

1219.2 
1219.0 
1492.3 
1549.4 

1492.3 

27 
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Table 2 GENERAL SPECIFICATIONS (FXR, FLH AND FLT)* (continued) 

' 

Item and model • 1n. 

Overall height 
1995-1998 (continued) 

FLHT, FLHTC, FLHTC-U, FLHTC-UI and FLHTC-1 61 .0 
FLHR, FLHR-1 and FLHRC-1 55.06 

1999 FXR2 and FXR3 49.63 
Seat height 

1984-1985 
FXRS 28.1 
All models except FXRS 28.0 

1986-1992 
FLHTC and FLHS 28.0 
FLTC 29.6 
FXR, FXRS and FXLR 26.5 
FXRT 27.75 
FXRD 28.25 
FXRS, FXRS-SP and FXRS-Con 27.5 

1993 27.0 
FXRS-SP and FXRS-Con 27.5 
FLHS 27.0 

1993-1994 
FXR 26.0 
FXLR 26.5 
FLHTC and FLHTC-U 28.0 
FLTC-U 29.62 

1995-1996 
FLTC-U 28.5 
FLHT, FLHTC, FLHTC-U, FLHTC-UI and FLHTC-1 28.0 
FLHR 28.20 

1997-1998 
FLHT, FLHTC, FLHTC-U, FLHTC-UI, FLHTC-1 and FLHR 27.25 

1999 
FXR2 25.50 
FXR3 25.80 

Ground clearance 
1984-1985 

FXRT 6.0 
FXRS 5.25 
FLHTC and FLTC 5.1 

1986-1994 
FXR, FXRS and FXLR 5.25 
FXRT, FXRD, FXRS, FXRS-SP and FXRS-Con 6.0 

1995-1998 
FLH and FLT series models 5.12 

1999 
FXR2 4.56 
FXR3 4.48 

*Dimensions are identical for both fuel-injected and carbureted models. 

Item and model 

Wheelbase 
FXEF 
FXSB 

Table 3 GENERAL SPECIFICATIONS (FXWG, FXSB AND FXEF) 
• 1n. 

63.0 
63.50 

(continued) 

mm 

1549.4 
1398.5 
1260.6 

713.7 
711 .2 

711.2 
751.8 
673.1 
704.8 
717.6 
698.5 
685.8 
698.5 
685.8 

660.4 
673.1 
711 .2 
752.3 

723.9 
711 .2 
716.3 

692.2 

647.7 
655.3 

152.4 
133.4 
129.5 

133.4 
152.4 

130.0 

115.8 
113.8 

mm 

1600.0 
1612.9 
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Table 3 GENERAL SPECIFICATIONS (FXWG, FXSB AND FXEF) (continued) 
Item and model 

Wheel base (continued) 
FXWG 

Length 
FXEF 
FXSB 
FXWG 

Width 
FXEF 
FXSB 
FXWG 

Overall height 
FXEF 
FXSB 
FXWG 

Model 

1994-1995 
FXRT 
FXRS 
FLHTC 
FLTC 

1986-1992 
FXR, FXRS and FXLR 
FXRT 
FXRD 
FLHTC and FLHS 
FLTC 

1993-1994 
FXR and FXLR 
FLHTC-U and FLTC-U 
FLHTC 
FLHS 

1995-1996 
FLHTC-U and FLTC-U 
FLHTC 
FLHT 

1997-1998 
FLHT 
FLHTC 
FLHT-U 
FLHR 
FLHRC 
FLTR 

1999 
FXR2 
FXR3 

in. 

65.0 

91.50 
92.0 
93.0 

33.75 
29.0 
27.50 

47.75 
41.75 
47.0 

Table 4 MOTORCYCLE WEIGHT (DRY)* 
lb. 

640 
575 
712 
741 

575 
640 
672 
722 
741 

575 
765 
741 
692 

765 
741 
711 

742 
760 
772 
707 
694 
715 

560 
605 

•Dimensions are identical for both fuel-injected and carbureted models. 

mm 

1651 .0 

2324.1 
2336.8 
2362.2 

857.25 
736.6 
698.5 

1212.85 
1060.45 
1193.8 

kg 

290.3 
260.8 
322.9 
336.1 

260.8 
290.4 
304.8 
327.5 
336.1 

260.8 
347.0 
336.1 
313.9 

347.0 
336.1 
322.5 

336.6 
344.7 
350.2 
320.7 
314.8 
324.3 

254.0 
274.4 

.. 
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Table 5 MOTORCYCLE WEIGHT RATINGS1 

Model and year lb. kg 

Gross motorcycle weight rating (GVWR)2 
1984-1985 

FXR series models 1085 492.1 
FLH and FLT series models 1180 535.2 
FXEF, FXSB and FXWG 1085 492.1 

1986-1992 
FXR series models 1085 492.1 
FLH and FLT series models 1180 535.2 
FXWG 1085 492.1 

1993-1994 
FXR and FXLR 1085 492.6 
FLH series models 1197 542.9 

1995-1996 FLH and FLT series models 1260 571.5 
1997-1998 FLH and FLT series models 1179 534.8 
1999 FXR2 and FXR3 1085 492.6 

Gross axle weight rating (GAWR) 
Front axle 

1986-1992 
FXR 390 176.9 
FXEF, FXSB and FXWG 390 176.9 
FLT and FLH series models 410 186.0 

1993-1994 
FXR 390 176.9 
FLH and FLT series models 427 193.7 

1995-1998 FLH and FLT series models 410 186.0 
1999 FXR2 and FXR3 390 176.9 

Rear axle 
1984-1994 

FXR series models 695 315.2 
FX.EF, FXSB and FXWG 695 315.2 
FLH and FLT series models 770 349.3 

1995-1998 FLH and FLT series models 769 348.8 
1999 FXR2 and FXR3 695 315.2 

. 
1. Dimensions are identical for both fuel-injected and carbureted models. 
2. GVWR is the maximum allowable vehicle weight. This Includes combined vehicle weight, rider(s) and accessory weight. 

Table 6 FUEL TANK CAPACITY 
Model and year U.S. gal. Liters 

Total 
FXR series models 4.2 15.9 
FXEF and FXSB 4.2 15.9 
FXWG 5.2 19.7 
FXR2 and FXR3 4.2 15.9 
FLH and FLT series models 

1984-1990 5.0 18.9 
1991-1998 5.0 18.9 

Reserve 
FXR series models 0.4 1.5 
FXEF and FXSB 1.0 3.8 
FXWG 1.2 4.5 
FXR2 and FXR3 0.4 1.5 
FLH and FLT series models 
1984-1988 0.7 2.6 
1989-1999 0.9 3.4 
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Table 7 DECIMAL AND METRIC EQUIVALENTS 
Decimal Metric Decimal Metric 

Fractions • 1n. mm Fractions • 1n. 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 
7/64 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 
7/32 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 7/8 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 
27/64 0.421875 10.71562 59/64 0.921875 23.41562 
7/16 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 

Table 8 GENERAL TORQUE SPECIFICATIONS (FT.-LB.)1 

Type2 
Body Size or Outside Diameter 

1/4 5/16 3/8 7/16 1/2 9/16 5/8 3/4 7/8 1 

SAE2 6 12 20 32 47 69 96 155 206 310 
$AES 10 19 33 54 78 114 154 257 382 587 
SAE7 13 25 44 71 110 154 215 360 570 840 
SAE8 14 29 47 78 119 169 230 380 600 700 

1. Convert ft.·lb. specification to N•m by multiplying by 1.3558. 
2. Fastener strength to 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. 

Multiply: 

Length 
Inches 
Inches 
Miles 

Table 9 CONVERSION TABLES 
By: 

25.4 
2.54 
1.609 

(continued) 

To get the equivalent of: 

Millimeter 
Centimeter 
Kilometer 
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Multiply: 

Length (continued) 
Feet 
Millimeter 
Centimeter 
Kilometer 
Meter 

Fluid volume 
U.S. quarts 
U.S. gallons 
U.S. ounces 
Imperial gallons 
Imperial quarts 
Liters 
Liters 
Liters 
Liters 
Liters 
Milliliters 
Milliliters 
Milliliters 

Torque 
Foot-pounds 
Foot-pounds 
Inch-pounds 
Newton-meters 
Newton-meters 
Meters-kilograms 

Volume 
Cubic inches 
Cubic centimeters 

Temperature 
Fahrenheit 
Centigrade 

Weight 
Ounces 
Pounds 
Grams 
Kilograms 

Pressure 
Pounds per square inch 

Kilograms per square centimeter 
Kilo pascals 
Pounds per square inch 

Speed 
Miles per hour 
Kilometers per hour 

ABDC 
ATDC 
BBDC 
BOC 
BTDC 

Table 9 CONVERSION TABLES (continued) 
By: 

0.3048 
0.03937 
0.3937 
0.6214 
0.0006214 

0.9463 
3.785 
29.573529 
4.54609 
1.1365 
0.2641721 
1.0566882 
33.814023 
0.22 
0.8799 
0.033814 
1.0 
0.001 

1.3558 
0.138255 
0.11299 
0.7375622 
8.8507 
7.2330139 

16.387064 
0.0610237 

(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 10 TECHNICAL ABBREVIATIONS 
After bottom dead center 
After top dead center 
Before bottom dead center 
Bottom dead center 
Before top dead center 

(continued) 
. 

CHAPTER ONE 

To get the equivalent of: 

Meter 
Inches 
Inches 
Mile 
Mile 

Liters 
Liters 
Milliliters 
Liters 
Liters 
U.S. gallons 
U.S. quarts 
U.S. ounces 
Imperial gallons 
Imperial quarts 
U.S. ounces 
Cubic centimeters 
Liters 

Newton-meters 
Meters-kilograms 
Newton-meters 
Foot-pounds 
Inch-pounds 
Foot-pounds 

Cubic centimeters 
Cubic inches 

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 10 TECHNICAL ABBREVIATIONS (continued) 
C Celsius (centigrade) 
cc Cubic centimeters 
CCA Cold-cranking amps 
COi Capacitor discharge ignition 
cid Cubic inch displacement 
CKP Crankshaft position sensor 
CMP Camshaft position sensor 

• cu. 1n. Cubic inches 
ECM Electronic control module 
EFI Electronic fuel injection 
ET Engine temperature sensor 
F Fahrenheit 
ft. Feet 
ft.-lb. Foot-pounds 
gal. Gallons 
H/A High altitude 
HDI Harley-Davidson International 
hp Horsepower 
IAC Idle air control 
IAT Intake air temperature sensor 
in. Inches 
in.-lb. Inch-pounds 
1.0. Inside diameter 
kg Kilograms 
kgm Kilogram meters 
km Kilometer 
kPa Kilopascals 
L Liter 
m Meter 
µF Microfarad 
mL Milliliter 
mm Millimeter 
NAL North American Lighting 
N•m Newton-meters 
0.0. Outside diameter 
oz. Ounces 
psi Pounds per square inch 
pt. Pint 
qt. Quart 
rpm Revolutions per minute 
TP Throttle position sensor 
TSM Turn signal module 
VAS Vehicle attitude sensor 
VOES Vacuum-operated electric switch 
vov Vacuum-operated valve 

Table 11 AMERICAN TAP AND DRILL SIZES 
Metric Drill Decimal 
size equivalent fraction Nearest fraction 

3 X 0.50 No.39 0.0995 3/32 
3 X 0.60 3/32 0.0937 3/32 
4 X 0.70 No.30 0.1285 1/8 
4 X 0.75 1/8 0.125 1/8 
5 X 0.80 No.19 0.166 11/64 
5 X 0.90 No.20 0.161 5/32 
6 X 1.00 No.9 0.196 13/64 

(continued) 



34 

A 

Table 11 AMERICAN TAP AND DRILL SIZES (continued) 
Metric Drill Decimal 
size equivalent fraction 

7 X 1.00 16/64 0.234 
8 X 1.00 J 0.277 
8 X 1.25 17/64 0.265 
9 X 1.00 5/16 0.3125 
9 X 1.25 5/16 0.3125 
10 X 1.25 11/32 0.3437 
10 X 1.50 R 0.339 
11 X 1.50 3/8 0.375 
12 X 1.50 13/32 0.406 
12 X 1.75 13/32 0.406 

Table 12 SPECIAL TOOLS 
Tool Description 

Belt tensioner tool 
Camshaft inner bearing installer 
Camshaft inner bearing remover 
Clutch hub puller 
Clutch spring compressor 
Connecting rod bushing hone 
Connecting rod bushing reamer tool 
Connecting rod holding tool 
Crankcase stud installer 
Crankshaft assembly removing tool 
Crankshaft bearing snap ring remover 
Crankshaft pinion gear puller 
Crankshaft pinion shaft nut sprocket 
Crankshaft seal installation tool 
Crankshaft sprocket shaft bearing installation tool 
Cylinder chamfering cone 
Cylinder head stand 
Cylinder torque plates 
Drive sprocket lock 
Engine stand for Big Twin 
Fork seal/cap installer 
Hose clamp pliers 
Hydraulic brake bleeder 
Oil pump seal tool 
Piston pin keeper tool 
Primary chain case boot remover 
Primary drive locking tool 
Snap ring remover and Installer 
Steering head bearing race Installer 
Swing arm cleveblock bushing 
Assembly tool 
Assembly tool 
Spreading tool 

Timken bearing race installer 
Transmission tools (four-speed transmission) 

Countershaft bearing tool 
Mainshaft bearing tool 
Mainshaft gear bushing tool 
Main drive gear bushing tool 
Mainshaft gear puller 

Part No. 

H D-355381-64 
1288 
95760-TB 
95960-52C 
38515-90 
HD-422569 
1726-1 
1284 
08-0148 
1047-TP 
1719 
96830-51 
94555-55A 
39361-69 
97225-55 
2078 
39782 
1287 
2260 
1006T 
2046 
1171 
-
1053 
34623-83 
HD-97101-81 
2234 
1710 
1725 

HD-96200-80 
1743 
1707 
2246 

34733-77 
34902-84 . 
1005 
1005 
1700 

(continued) . 
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Nearest fraction 

15/64 
9/32 
17/64 
5/16 
5/16 
11/32 
11/32 
3/8 
13/32 
13/32 

Manufacturer 

H-D 
JIMS 
JIMS 
JIMS 
JIMS 
H-D 
JIMS 
JIMS 
Motion Pro 
JIMS 
JIMS 
JIMS 
JIMS 
JIMS 
JIMS 
JIM$ 
JIMS 
JIMS 
JIMS 
JIMS 
JIMS 
JIMS 
Mityvac 
JIMS 
JIMS 
H-D 
JIMS 
JIMS 
JIMS 

H-D 
JIMS 
JIM$ 
JIMS 

JIMS 
JIMS 
JIMS 
JIMS 
JIMS 
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Table 12 SPECIAL TOOLS (continued) 
Tool Description 

Transmission tools (four-speed transmission) (continued) 
Main drive gear seal driver tool 
Main drive gear seal tool 
Shift fork gauge 

Transmission tools (five-speed transmission) 
Bearing and race installer tool handle 
Door assembly remover 
Main drive gear bearing tool 
Main drive gear bearing remover set 
Main drive gear tool set 
Mainshaft sprocket nut wrench 
Shaft installers 

Vacuum hose identifier kit 
Valve cutter set (Neway) 
Valve guide alignment tool 
Valve guide brush 
Valve guide driver 
Valve guide hone 
Valve guide installation sleeve 
Valve guide reamer 
Valve guide reamer T-handle 
Valve guide reamer and honing lube 
Valve guide seal tool 
Wheel bearing race remover/installer 
Wheel rim protectors 

Part No. 

95660-n 
95660-42 
96385-78A 

33416-80 
1078 
37842-91 
1720 
3516-80 
94660-37A 
2189 
74600 
HD-082454 
HD-33443 
HD-34751 
HD-34740 
HD-34723 
HD-34731 
H0-39932 
HD-39847 
H0-39064 
34643-84 
33071-73 
HD-01289 

• 

Manufacturer 

JIMS 
JIMS 
JIMS 

JIMS 
JIMS 
JIMS 
JIMS 
JIMS 
JIMS 
JIMS 
Lisle 
H-0 
H-0 
H·D 
H-0 
H-0 
H-0 
H-0 
H-D 
H-0 
JIMS 
JIMS 
H-0 

,. 
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CHAPTER TWO 

TROUBLESHOOTING 

Diagnosing mechanical problems is relatively simple if 
an orderly procedure is used. The first step in any trouble-
shooting procedure is to define the symptoms closely and 
then localize the problem. Subsequent steps involve test-
ing and analyzing those areas that could cause the symp-
toms. A haphazard approach may eventually solve the 
problem, but it can be very costly with wasted time and 
unnecessary parts replacement. 

Proper lubrication, maintenance and periodic tune-ups 
as described in Chapter Three will reduce the necessity 
for troubleshooting. Even with the best of care, however, 
the 1notorcycle may require troubleshooting. 

Never assume anything; do not overlook the obvious. If 
the engine will not start, the engine stop switch or start 
button may be shorted out or damaged. When trying to 
start the engine, it may be flooded. 

If the engine suddenly quits, consider the easiest, most 
accessible system first. If the engine sounded as if it ran 
out of fuel , make sure there is fuel in the tank and that it is 
reaching the carburetor. On carbureted models, make sure 
the fuel shutoff valve is turned on. 

If a quick check does not reveal the problem, proceed 
with one of the trotibleshooting procedures described in 
this chapter. Gather as many symptoms as possible to de-
termine where to start. For example, note whether the en-

gine lost power gradually or all at once, what color came 
from the exhaust, etc. 

After defining the symptoms, follow the procedtrre that 
most closely relates to the condition(s). Guessing at the 
cause of the problem might provide a solution, but it can eas-
ily lead to wasted time and unnecessary parts replacement. 

Expensive eqt1ipment or complicated test gear is not re-
quired to determine whether repairs can be attempted at 
home. A few simple checks could save a large repair bill 
and lost time while the motorcycle sits in a dealership ser-
vice department. On the other hand, be realistic and do not 
attempt repairs beyond personal capabilities. Dealership 
service departments tend to charge heaviJy when working 
on equipment that has been abused. Some will not even 
take on such a job. Use common sense to avoid getting in-
volved in a procedure that cannot be completed satisfacto-
rily. If referring troubleshooting to a repair facility, 
describe problems accurately and fully. 

Table 1 and Table 2 list electrical specifications. Ta-
bles 1-4 are located at the end of this chapter. 

ENGINE PRINCIPLES 

Figure 1 explains the basic four-stroke engine opera-
tion. This information is helpful when troubleshooting or 
repairing the engine. 
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0 FOUR-STROKE ENGINE OPERATING PRINCIPLES 

Carburetor 

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

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

0 

0 

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. 

0 

0 
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OPERATING REQUIREMENTS 

An engine needs three basics to run properly: correct 
fuel/air mixture, compression and a spark at the right time. 
If one basic requirement is missing, the engine will not 
run. 

If the motorcycle has been sitting for any time and re-
fuses to start, check and clean the spark plugs. If the plugs 
are not fouled, look to the fuel delivery system. This in-
cludes the fuel tank, fuel shutoff valve, fuel filter and fuel 
lines. If the motorcycle sat for a while with fuel in the car-
buretor, fuel deposits may have gummed up carburetor 
jets and air passages. On fuel-injected models, the injector 
nozzles may become plugged after prolonged non-use. 
Gasoline tends to lose its potency after standing for long 
periods. Condensation may contaminate it with water. 
Drain the old gas and try starting with a fresh tank. 

STARTING THE ENGINE 

NOTE 
On .fuel-injected models, there is no starter 
enrichener valve to assist in cold starting. 
The electronic control module takes that 
into consideration. during the starting pro-
cedure. Do not pump or roll the throttle le-
ver prior to starting either a cold or warm . engine. 

Engine Fails to Start (Spark Test) 

Perform the following spark test to determine whether 
the ignition 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 will 
cause rapid engine wear. 

l . Refer to Chapter Three, disconnect the spark plug 
wire, and remove the spark plug. 

NOTE 
A spark tester is a useful tool for testing 
spark output. Figure 2 shows the Motion 
Pro Ignition. System Tester (part No. 
08-122). This tool is inserted in the spark 
plug cap, and the base is grounded against 
the cylinder head. The tool air gap is adjust-
able, 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. 

CHAPTER TWO 

2. Cover the spark plug hole with a cleai1 shop cloth to 
lessen the chance of gasoline vapors being emitted from 
the hole. 
3. Insert the spark plug (Figure 3) or spark tester (Figure 
4) into its plug cap and ground the spark plug base against 
the cylinder head. Position the spark plug so the electrode 
is visible. 

. 

WARNING 
Mount the spark plug, or tester, away from. 
the spark plug hole in the cylinder head so 
that the spark 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, pe,form this test with 
a new spark plug. 

4. Tlrrn the ignition switch on. 

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

• 
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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 
on the plug, shade the plug by hand to see the spark better. 
6. If the spark is good, check for one or more of the fol-
lowing possible malfunctions: 

a. Obstructed fuel line or fuel filter. 
b. Malfunctioning fuel pump or fuel pu1np circuit 

(fuel-injected models). 
c. Low compression or engine damage. 
d. Flooded engine. 

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

NOTE 
If' the engine baclifi,res during starting, the 
ignition timing may be incorrect due to a de-
fective ignition component. Refer to Igni-
tion Ti,ning in Chapter Three for more 
information. 

Engine Is Difficult to Start 

Check for one or more of the following possible mal-
functions: 
1. Fouled spark plug(s). 
2. hnproperly adjusted starting enrichment valve ( car-
bureted models). 
3. Intake manifold air leak. 
4. Plugged fuel tank filler cap. 
5. Clogged fuel line. 
6. Contaminated fuel system. 
7. An improperly adjusted carburetor ( carbureted models). 
8. Malfunctioning fuel pump or fuel pump circuit 
(fuel-injected 1nodels). 
9. A defective ignition module. 
10. A defective ignition coil. 
11. Damaged ignition coil primary and secondary wires. 
12. Incorrect ignition timing. 

.. 
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13. Low engine compression. 
14. Engine oil too heavy (winter temperatures). 
15. Discharged battery. 
16. Defective kickstarter assembly (four-speed transmis-
sion). 
17. A defective starter motor (five-speed transmission). 
18. Loose or corroded starter and/or battery cables 
(five-speed transmission). 
19. A loose ignition sensor and module electrical connector. 
20. 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. A faulty ignition switch. 
3. Engine run switch off. 
4. A defective engine run switch. 
5. Loose or corroded starter and battery cables (solenoid 
chatters). (Five-speed transmission models.) 
6. Discharged or defective battery. 
7. Defective kickstarter assembly (four-speed transmis-
sion). 
8. A defective starter (five-speed transmission). 
9. A defective starter solenoid (five-speed transmission). 
I 0. A defective starter shaft pinion gear. 
11. S1ipping overrunning clutch assembly. 
12. A seized piston(s). 
13. Seized crankshaft bearings. 
14. A broken connecting rod(s). 

ENGINE PERFORMANCE 

In the foUowiog checklist, it is ass1uned that the engine 
runs but is not operating at peak perfonnance. This will 
serve as a starting point from which to isolate a perfor-
mance malfunction. 

Fouled Spark Plugs 

Iftbe spark plugs continually foul, check for the follow-
• 1ng: 
1. Severely contaminated air filter element. 
2. Incorrect spark plug beat range. See Chapter Three. 
3. Rich fuel mixture. 
4. Worn or damaged piston rings. 
5. Worn or damaged valve guide oil seals. 
6. Excessive valve stem-to-guide clearance. 
7. Incorrect carburetor float level (carbureted models). 
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Engine Runs but Misfires 

1. Fouled or improperly gapped spark plugs. 
2. Damaged spark plug cables. 
3. Incorrect ignition timing. 
4. Defective ignition components. 
5. An obstructed fuel line or fuel shutoff valve 
(carbureted models). 
6. Obstructed fuel filter. 
7. Clogged carburetor jets (carbureted models). 
8. Malfunctioning fuel pump or fuel pump circuit 
(fuel-injected models). 
9. Loose battery connection. 
10. Wiring or connector damage. 
11. Water or other contaminants in the fuel. 
12. Weak or damaged valve springs. 
13. Incorrect camshaft/valve timing. 
14. A damaged valve(s). 
15. Dirty electrical connections. 
16. Intake manifold or carburetor air leak ( carbureted 
models). 
17. Induction module air leak (fuel-injected models). 
18. A plugged carburetor vent hose. 
19. Plugged fuel tank vent system. 

Engine Overheating 

l. Incorrect carburetor adjustment or jet selection. 
2. Incorrect ignition timing or defective ignition system 
components. 
3. Improper spark plug heat range. 
4. Damaged or blocked cooling fins. 
5. Low oil level. 
6. Oil not circulating properly. 
7. Leaking valves. 
8. Heavy engine carbon deposits. 

Engine Runs Roughly with Excessive Exhaust Smoke 

I. Clogged air filter element. 
2. Incorrect rich carburetor adjustment ( carbureted 
models). 
3. Choke not operating correctly (carbureted models). 
4. Water or other fuel contaminants. 
5. Clogged fuel Hue and/or filter. 
6. Spark plugs fouled. 
7. A defective ignition coil. 
8. A defective ignition module or sensor(s). 
9. Loose or defective ignition circuit wire. 
I 0. Short circuits from damaged wi~e insulation. 
11. Loose battery cable connections . 

• 
12. Incorrect camshaft/valve timing. 

0 

.. 
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STARTER/SOLENOID 
TERMINALS 

M terminal 

C terminal 

-Field wire 

Starter 

50 terminal 

0 VOLTAGE DROP TEST 
(SOLENOID CIRCUIT) 

0.1 amp 

Ignition circuit 
breaker 

Ignition switch 

Main circuit 
breaker 

20amp 

150 amp 
Battery 

--

Start switch 

0.1 amp 

Relay 

VOM. 

Solenoid 

Starter 

--
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0 

13. Intake manifold or air filter air leaks. 

Engine Loses Power 

1. Incorrect carburetor adjustment ( carbureted models). 
2. Engine overheating. 
3. Incorrect ignition timing. 
4. Incorrectly gapped spark plugs. 
5. An obstructed muffier(s). 
6. Dragging brake(s). 

Engine Lacks Acceleration 

1. Incorrect carburetor adjustment (carbureted models). 
2. Clogged fuel line. 
3. Incorrect ignition timing. 
4 . Dragging brake(s). 

Valve Train Noise 

1. A bent pushrod(s). 
2. A defective hydraulic lifter(s). 
3. A bent valve. 
4. Rocker arm seizure or damage (binding on shaft). 
5. Worn or damaged camshaft gear bushing(s). 
6. Worn or damaged camshaft gear(s). 

STARTING SYSTEM 
(FIVE-SPEED TRANSMISSION MODELS) 

The starting system consists of the battery, starter, 
starter relay, solenoid, start switch, starter 1nechanism and 
related wiring. 

When th.e ignition switch is turned on and the start but-
ton pushed in, current is transmitted from the battery to 
the starter relay. When the relay is activated, it in tum acti-
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vates the starter solenoid that mechanically engages the 
starter with the engine. 

Starting system problems are relatively easy to find. In 
most cases, the trouble is a loose or corroded electrical 
connection. 

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

Troubleshooting Preparation 

Before troubleshooting the starting system, make sure 
that: 
1. The battery is fully charged. 
2. Battery cables have proper size and length. Replace 
cables that are damaged, severely corroded or undersized. 
3. All electrical connections are clean and tight. 
4. The wiring harness is in good condition with no worn 
or frayed insulation or loose harness sockets. 
5. The fuel tank is filled with an adequate supply of fresh 
gasoline. 
6. The spark plugs are in good condition and properly 
gapped. 
7. The ignition system is working correctly. 

Voltage Drop Test 

Before perfonning the steps listed under Troubleshoot-
ing, perform this voltage drop test. These steps will help 
find weak or damaged electrical components that may be 
causing the starting system problem. A multiineter is re-
quired to test voltage drop. 
1. To check voltage drop in the solenoid circuit, connect 
the positive multimeter lead to the positive battery termi-
nal; connect the negative multimeter lead to the solenoid 
(Figure 6). 

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

2. Tum the ignition switch on and push the starter button 
while reading the multimeter scale. Note the following: 

a. The circuit is operating correctly if the multimeter 
reading is 0.2 volts or less. A multimeter reading of 
12 vol.ts indicates an open circuit. 

b. A voltage drop of more than 0.2 volts shows a prob-
lem in the solenoid circuit. 

c. If the voltage drop reading is correct, continue with 
Step 3. 
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3. To check the starter ground circuit, connect the nega-
tive multimeter lead to the negative battery terminal; con-
nect the positive multimeter lead to the starter housing 
(Figure 8). 
4. Turn the ignition switch on and push the starter button 
while reading the multimeter scale. The voltage drop must 
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 Troubleshooting 
Basics in the following section. 

NOTE 
Steps 3 and 4 check the voltage drop across 
the starter ground circuit. Repeat this test to 
check any ground circuit in the starting cir-
cuit. To do so, leave the negative multimeter 
lead connected to the battery and connect 
the positive multimeter lead to the ground in 
question. 

Troubleshooting Basics 

The basic starter-related 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 spins too slowly. 

Perform the steps listed under Troubleshooting Prepa-
ration. 

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. 

Troubleshooting 

Perform the steps listed under Troubleshooting Prepa-
ration. When making the following voltage checks, test 
results must be within 1/2 volt of battery voltage. 

1984 and late 1985-1988 models 

When making the following voltage tests, isolate the in-
dividual components to check voltage flow into a compo-
nent (input side) and voltage through the component 
( output side). 
1. Turn on the ignition switch and depress the start but-
ton. If the solenoid and relay do not click, perform Step 2. 

0 

.. 
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If only the solenoid clicks, perform Step 3. If only the re-
lay clicks, perform Step 4. 
2. If the solenoid and relay did not click when performing 
Step 1, perform the following checks. When making the 
following checks, first connect the negative multimeter 
lead to a good ground. Then connect the positive multime-
ter lead to the point in the circuit described in each of the 
following tests. With both multimeter leads connected, 
turn the ignition switch on; depress the start button and 
check the multimeter reading. Turn the ignition switch off 
and check the multimeter reading. 

NOTE 
Refer to Figure 9 for starter relay terminal 
contact numbers. 

a. Connect the negative multimeter lead across the 
No. 85 (FX series models) or the No. 86 (FLH and 
FLT series models) starter relay terminal (ground). 
Then connect the positive multimeter lead across 
the No. 86 (FX series models) or the No. 85 (FLH 
and FLT series models) starter relay terminal. If the 
voltage reading is low, check for loose or damaged 
wiring at the starter relay and start switch. If battery 
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voltage is indicated, the starter relay is defective. 
Confirm by bench testing the starter relay as 
d.escribed i11 this chapter. 

b. Connect the negative multimeter lead to ground. 
Then connect the positive multimeter lead sepa-
rately across the start switch input and output tern1i-
nals; there sl1ould be battery voltage during each 
test. Low input voltage indicates a damaged stop 
switch. Low output voltage indicates a damaged 
start switch. 

c. Connect the negative multimeter lead to ground. 
Then check input and output voltage at the stop 
switch; there should be battery voltage during each 
test. Low input voltage indicates damaged or faulty 
wiring to the ignition switch. Low ot1tput voltage 
indicates a faulty stop switch. 

d. Connect the negative multimeter lead to ground and 
the positive multimeter lead to the ignition circuit 
breaker input side (copper stud). Repeat to check 
voltage on circuit breaker output side. There should 
be battery voltage during each test. Low input volt-
age indicates a problem in the wiring from the igni-
tion switch and circuit breaker. Low output voltage 
indicates a damaged ignition circuit breaker. 

e. Connect the negative multimeter lead to ground and 
the positive multimeter lead to the main circuit 
breaker input side (copper stud). Repeat voltage 
check on output side. There should be battery volt-
age during each test. Low input voltage indicates a 
problem in the wiring from the main circuit breaker 
to the battery. Low output voltage indicates a dam-
aged main circuit breaker. 

f Connect the negative multimeter lead to ground and 
the positive lead to the ignition terminal on the igni-
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tion switch. A low reading indicates a damaged 
ignition switch. 

g. Connect the negative lead to ground and the posi-
tive lead to the battery terminal on the ignition 
switch. Low voltage indicates a problem in the wir-
ing from the main circuit to the switch. 

3. If only tl1e solenoid clicked when performing Step 1, 
perfonn the following checks. When making the follow-
ing tests, first co1u1ect the negative 1nultimeter lead to a 
good ground. Then connect the positive multimeter lead 
to the point in the circuit described in each of the follow-
ing tests. When both multimeter leads are connected, tum 
the ignition switch on; depress the start button and check 
the multimeter readjng. Tum the ignition switch off and 
disconnect the 1nultimeter. 

a. Connect the negative multimeter lead to ground and 
the positive lead to the starter wire at the starter; 
there should be battery voltage. A low reading indi-
cates a problem in the wiring from the solenoid to 
the starter. 

b. Connect the negative multimeter lead to ground and 
the positive lead to the long solenoid terminal; bat-
tery voltage should be indicated. A low reading in-
dicates a problem in the wiring from the battery to 
the solenoid. 

c. Connect the negative multimeter lead to ground and 
the positive lead to the short solenoid tenninal; bat-
tery voltage should be indicated. A low reading in-
dicates a damaged solenoid or faulty starter drive 
system. 

4. If only the starter relay clicked when performing Step 
1, perform the following checks. Wben making the fol-
lowing tests, first connect tl1e negative multimeter lead to 
a good ground. Then connect the positive multimeter lead 
to the point in the circuit described in each of the follow-
ing tests. When both multimeter leads are connected, tum 
the ignition switch on; depress the start button and check 
the multimeter reading. Tu.m the ignition switch off and 
disconnect the n1ultimeter. 

a. Connect the negative multimeter lead to ground and 
the positive lead to the starter relay No. 30 temlinal 
(Figure 9); meter should read battery voltage. A 
low reading indicates a problem in the main circuit 
breaker wiring. 

b. Connect the negative multimeter lead to ground and 
the positive lead to the starter relay No. 87 terminal 
(Figure 9); meter should show battery voltage. A 
low reading indicates a damaged starter relay. Con-
firm by bench testing the starter relay as described 
in this chapter. 

c. Connect the negative multimeter to ground and the 
positive lead to the center solenoid terminal; meter 
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should show battery voltage. A low reading indi-
cates a problem in the wiring between the solenoid 
and starter relay. 

Early 1985 models 

When making the following voltage tests, isolate the in-
dividual components to check voltage flow into a compo-
nent (input side) and voltage through the component 
(output side). 
l. Tum the ignition switch on and depress the start but-
ton. If the solenoid and relay do not click, perform Step 2. 
If only the solenoid clicks, perform Step 3. If only the re-
lay clicks, perform Step 4. 
2. lf the solenoid and relay did not click when performing 
Step 1, perform the following checks. When making the 
followiI1g checks, first connect the negative multimeter 
lead to a good ground. Then connect the positive 
multimeter Lead to the point in the circuit described in 
each of the following tests. When both 1nultimeter leads 
are connected, turn the ignition switch on; depress the 
start button and check the multimeter reading. Tum the ig-
nition switch off and disconnect th.e multimeter. Refer to 
Figure 10 for starter relay test points. 

a. Connect the negative multimeter lead across the 
starter relay base (ground) and the positive lead 
across the small starter relay terminal. A low read-
ing indicates a problem in the wiring at the relay 

. base (ground), on the small terminal on the relay or 
at the start switch. If battery voltage is indicated, the 
starter relay is defective. Confirm by bench testing 
the starter relay as described in this chapter. 

b. Connect the negative n1ultimeter lead to ground and 
the positive multimeter lead separately across the 
start switch input and output sides; battery voltage 
should be shown during each test. Low input volt-
age indicates a damaged stop switch. Low output 
voltage indicates a damaged start switch. 

c. Connect the negative multimeter lead to ground. 
Then check input and output voltage at the stop 
switch; battery voltage should be shown during 
each test. Low input voltage indicates damaged or 
faulty wiring to the ignition switch. Low output 
voltage indicates a faulty stop switch. 

d. Connect t11e negative multimeter lead to ground and 
the positive multimeter lead to the ignition circuit 
breaker input side ( copper stud). Repeat to check 
voltage on circuit breaker output side. Battery volt-
age should be shown when making each test. Low 
input voltage indicates a problem in the wiring from 
the ignition switch and circuit breaker. Low output 

@ 

CHAPTER TWO 

STARTER RELAY 
INTERNAL WIRING 

(EARLY 1985) 

Small terminal 

voltage indicates a damaged ignition circuit 
breaker. 

e. Connect the negative multimeter lead to ground and 
the positive multimeter lead to the main circuit 
breaker input side (copper stud). Repeat to check 
voltage on output side. Battery voltage should be 
shown when making each test. Low input voltage 
indicates a problem in the wiring from the main cir-
cuit breaker to the battery. Low output voltage indi-
cates a damaged main circuit breaker. 

f. Connect the negative multimeter lead to ground and 
the positjve lead to the ignition tenninal on the igni-
tion switch. A Low reading indicates a damaged ig-
nition switch. 

g. Connect the negative multimeter lead to the battery 
terminal on th.e ignition switch. Low voltage indi-
cates a problem in the wiring from the main circuit 
to the switch. 

3. If only the solenoid clicked when performing Step 1, 
perfom1 the following checks. When making the fo llow-
ing checks, first connect the negative multimeter lead to a 
good ground. Then connect the positive multimeter lead 
to the point in the circuit described in each of the foUow-
ing tests. When both multimeter leads are connected, tum 
the ignition switch on; depress the start button and check 
the multimeter reading. Turn the ignition switch off and 
disconnect the multimeter. 

a. Connect the negative multimeter lead to ground and 
the positive lead to the starter wire at the starter; bat-
tery voltage should be indicated. A low reading in-
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dicates a problem in the wiring from the solenoid to 
the starter. 

b. Connect the negative multimeter lead to ground and 
the positive lead to the short/large solenoid termi-
nal; battery voltage should be indicated. A low read-
ing indicates solenoid damage. Confirm by bench 
testing the solenoid as described in this chapter. If 
the solenoid tests correctly, check the starter drive 
system for damage. 

4. If only the starter relay clicked when performing Step 
1, perform the following checks. During testing, first con-
nect the negative multimeter lead to a good ground. Then 
connect the positive multimeter lead to the point in the cir-
cuit described in each of the following tests. When both 
multimeter leads are connected, turn the ignition switch 
on; depress the start button and check the multin1eter 
reading. Turn the ignition switch off and disconnect the 
multimeter. 

a. Connect the negative multiineter lead to ground and 
the positive lead to the starter relay battery terminal; 
the meter should read battery voltage. A low read-
ing indicates a problem in the wiring between tl1e 
starter relay and battery. 

b. Connect the negative multimeter lead to ground and 
the positive lead to the starter relay-to-solenoid ter-
minal at the starter relay. No battery voltage indi-
cates a damaged starter relay. 

c. Connect the negative multimeter lead to ground and 
the positive lead to the long/large solenoid terminal. 
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Low battery voltage indicates a problem in the wir-
ing from the solenoid to the starter relay. 

d. Connect the negative multimeter lead to ground and 
the positive lead to the sn1all solenoid terminal. A 
low voltage reading indicates a proble1n between 
the jumper wire at the solenoid. 

1989-1998 models 

The basic sta11er-related troubles are: 
1. Engine cranks very slowly or not at all. 
2. Starter spins but does not crank engine. 
3. Starter will not disengage when start button is released. 
4. Loud grinding noises when starter runs. 

Starter system problems are relatively easy to find. In 
most cases, the trouble is a loose or dirty electrical con-
nection. 

Starter does not spin 

l. Turn the ignition switch on and push the starter button 
while listening for a click at tl1e sta,rter relay in the electri-
cal panel. Turn the ignition switch off and note the follow-
• 1ng: 

a. If the starter relay clicks, test the starter relay as de-
scribed under Component Testing in this section. If 
the starter relay test readings are correct, continue 
with Step 2. 

b. If the solenoid clicks, go to Step 3. 
c. If there is no 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 wrr1ng. 

b. If the wiring is good, remove the starter as de-
scribed in Chapter Nine. Perform the solenoid and 
starter bench tests described in this section. 

3. Perform a voltage drop test between the battery and so-
lenoid tenninals 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, perform 
Step 4. 

b. If the voltage drop is more than 0.2 volts, check the 
solenoid and battery wires and connections for dirty 
or loose-fitting terminals; clean and repair as re-
quired. 

4. Remove the starter as described in Chapter Nine. Mo-
mentarily connect a fully charged 12-volt battery to the 
starter as shown in Figure 11. If the starter is operational, 
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it will turn when connected to th.e battery. Disconnect the 
battery and note the following: 

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. lfthe starter does not tum, disassemble the starter as 
described in Chapter Nine, 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 the jackshaft for binding or damage. Re-
fer to Starter Jacks haft in Chapter Five. 
6. If there is no click when performing Step 1, measure 
voltage between the starter button and the starter relay. 
The multimeter must read battery voltage. Note the fol-
lowing: 

a. If battery voltage is noted, continue with Step 7. 
b. If there is no voltage, go to Step 8. 

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

a. If the starter relay 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 re-
test. 

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

a. If there is voltage at the starter button, test the starter 
relay as described in this section. 

- b. If there is no voltage at the starter button, check 
continuity across the starter button. If there is volt-
age leading to the starter button but no voltage leav-
ing the starter button, replace the button switch and 
retest. If there is no voltage leading to the starter 
button, 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 ring gear, perform the following: 
1. Re1uove the outer primary cover as described in Chap-
ter Five. 
2. Check the pinion gear (A, Figure 12) mounted on the 
end of the jackshaft. If the teeth are chipped or worn, in-
spect the clutch ring gear (B, Figure 12) for the same 
problen1s. Note the following: 

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

b. If the pinion gear and ring gear are not damaged, 
continue with Step 3. 
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3. Remove and disassemble the starter as described in 
Chapter Nine. Then check the overrunning clutch assem-
bly (Figure 13) for: 

a. Roller damage (Figure 14). 
b. Compression spring damage (A, Figure 15). 
c. Excessively worn or damaged pinion teeth. 
d. Pinion not running in overrunning direction. 
e. Damaged clutch shaft splines (B, Figure 15). 
f. Damaged overrunning clutch assembly (Figure 

16). 
4. Replace worn or damaged parts as required. 
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Starter will not disengage after 
the start button is released 

I 
I 

1. A sticking solenoid, caused by a worn solenoid com-
pression spring (A, Figure 15), can cause this problem. 
Replace the solenoid if damaged. 

2. On high-mileage machines, the pinion gear (A, Figure 
12) can jam on a worn clutch ring gear (B). Unable to re-
turn, the starter will continue to run. This condition usu-
ally requires ring gear replacement. 

3. Check the start switch and starter relay for internal 
damage. Test the start switch as described under Switches 
in Chapter Nine. Test the starter relay as described in this 
chapter. 

Loud grinding noises when 
the starter turns 

Incorrect pinion gear and clutch ring gear engagement 
(B, Figure 12) or a broken overrunning clutch mechanism 
(Figure 16) can cause this problem. Remove and inspect 
the starter as described in Chapter Nine. 
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Starter stalls or spins too slowly 

1. Perform a voltage drop test between the battery and so-
lenoid terminals 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 tha11 0.2 volts, continue 
with Step 2. 

b. If the voltage drop exceeds 0.2 volts, check the sole-
noid and battery wires and connections for dirty or 
loose-fitting terminals; clean and repair as required. 

2. Petform a voltage drop test between the solenoid ter-
minals and the starter motor as described w1der 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 3. 

b. If the voltage drop exceeds 0.2 volts, check the sole-
noid and starter motor wires and connections for 
dirty or loose-fitting terminals; clean and repair as 
required. 

3. Perform a voltage drop test between the battery ground 
wire and. the starter motor 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 the voltage drop exceeds 0.2 volts, check the bat-
tery ground wire connectio11s for dirty or loose-fit-
ting terminals; clean and repair as required. 

4. Perform the Starter Current Draw Test in this section. 
Note the fo llowing: 

a. If the current draw is excessive, check for a dam-
aged starter or starter drive assembly. Remove the 
starter as described in Chapter Nine and perform the 
Current draw test (starter rem,oved.from the engine) 
in this section. 

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

5. Remove the outer primary cover as described in Chap-
ter Five. Check the pinion gear (A, Figure 12). If the teeth 
are chipped or worn, inspect the clutch ring gear (B, Fig-
ure 12) 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 
Cl1apter Nine. Check the disassembled starter for opens, 
shorts and grounds. 
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The following sections describe how to test individual 
starting system components. Refer to Chapter Nine for 
starter service. 

Starter Relay Testing 

Check the starter relay operation with a multimeter, 
jumper wires and a fully charged 12-volt battery. 

1. Disconnect and remove the starter relay from the start-
ing circuit on the motorcycle. See Chapter Nine. 

2. To energize the relay, refer to Figures 17-19 and con-
nect a n1ultimeter and 12-volt battery between the relay 
terminals. 

CAUTION 
On 1991-1998 models, the negative battery 
terminal must be connected to the No. 85 
terminal as shown in Figure 19. Otherwise, 
the diode connected across the relay wind-
ing will be damaged. 

3. Use the muJtimeter and check for continuity through 
the relay contacts (Figures 17-19) with the relay coil en-
ergized. There should be continuity. Replace the relay if 
there is no continuity. 
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Starter Current Draw Tests 

The following current draw test measures current (am-
perage) that the starter circuit requires to crank the engine. 
Refer to Table 1 for current draw specificatio.ns. 

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

Current draw test (starter ,nounted 
on the engine) 

NOTE 
This test requires a fully charged battery 
and an inductive ammeter. 
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I. Shift the transmission into NE"UTRAL. 
2. Disconnect the two spark plug caps from the spark 
plugs. Then grot1nd the plug caps with two extra spark 
plugs. Do not remove the spark plugs from the cylinder 
heads. 
3A. On 1984-1988 1nodels, connect an inductive amme-
ter between the starter terminal and positive battery termi-
nal (Figure 20). Connect a jumper cable from the 
negative battery tenninal to ground (Figure 20). 
3B. On 1989-1998 models, connect an inductive amme-
ter between the starter terminal and positive battery termi-
nal (Figure 21). Connect a jumper cable from the 
negative battery terminal to ground (Figure 21). 
4. Tum the ignition switch on and. press the start button 
for approximately 10 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 current draw specifica-
tion in Table 1, check for a defective starter or starter 
drive mechanisn1. Remove and service these components 
as described in Chapter Eight. 
6. Disconnect the ammeter and jumper cables. 

Current draw test (starter removed 
froni the engine) 

This test requires a fully charged 12-volt battery, an in-
ductive ammeter, a jumper wire ( 14-gauge minimum) and 
three jumper cables (6-gauge minimum). 
I . Remove the starter as described in Chapter Nine. 

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

2. Mount the starter in a vise with soft jaws. 
3. Connect the 14-gauge jumper cable between the posi-
tive battery ter1ninal and the solenoid 50 terminal (Figure 
22). 
4. Connect a jumper cable (6-gauge 1ninimum) between 
the positive battery terminal and the ammeter(Figure 22). 
5. Connect the second jumper cable between the amme-
ter and the M terminal on the starter solenoid (Figure 22). 
6. Connect the third jumper cable between the battery 
ground terminal and the starter motor mounting flange 
(Figure 22). 
7. .Read the ammeter. The correct ammeter reading is 90 
amps. A damaged pinion gear assembly will cause an ex-
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cessively high current draw reading. If the current draw 
reading is low, check for an undercharged battery or an 
open field winding or armature in the starter . 

• 

Solenoid Test (1984-1988 Models) 

The solenoid can be tested while mounted on the motor-
cycle. Refer to Figures 23-27 for solenoid wire locations. 
1. Disconnect the negative battery cable from the battery. 
2. Refer to Chapter Nine and locate the solenoid. Label 
and disconnect all of the cables at the solenoid. 
3. Pull-in coil test: Connect an ohmmeter between the 
small and the short/large terminal on the solenoid (Figure 
28). There should be continuity (no measurable resistance). 
4. Hold-in coil test: Connect one ohmmeter lead to the 
small-diameter solenoid terminal and touch the opposite 
lead to the solenoid body (Figure 29). There should be 
contin11ity (no 1neasurable resistance). 
5. Connect a battery to the solenoid as shown in Figure 
30. The solenoid should click when both battery cables 
are connected. With the battery still connected, connect an 
ohmmeter between the two large coil termiI1als. There 
should be continuity (no measurable resistance). 
6. Replace the solenoid if it failed any one test in Steps 3-5. 
7. Reverse Steps 1 and 2 after testing or replacing the so-
lenoid. 
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Solenoid Test (1989-1998 Models) (Bench Tests) 

This test requires a fully cl1arged 12-volt battery and 
three jumper wires. 
1. Remove the starter (A, Figure 31) as described in 
Chapter Eight. 

NOTE 
The solenoid (B, Figure 31) must be in-
stalled on the starter during the following 
tests. Do not remove it. 
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2. Disconnect the C field wire terminal (C, Figure 31) 
from the solenoid before performing the following tests. 
Insulate the end of the wire terminal 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 3-5 
seconds; otherwise, the voltage will damage 
the solenoid. 

NOTE 
Thoroughly read the following procedure to 
familiarize and understand the procedures 
and test connections. Then perform the tests 
in the order listed and without interruption. 

3. Perform tbe solenoid pull-in test as follows: 
a. Connect one jumper wire from the negative battery 

terminal to the solenoid C terminal. Refer to Figure 
32 for 1989-1994 models or Figure 33 for 
1995-1998 models. 

b. Connect one jumper wire from the negative battery 
tenninal to the solenoid housing (ground). See Fig-
ure 32 or Figure 33. 

c. Touch a jumper wire from the positive battery ter-
minal to the starter 50 terminal. See Figure 32 or 
Figure 33. The pinion shaft (D, Figure 31) must 
pull into the housing. 

· d. Leave tbe 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 extended (Step 3) on 
1989-1990 models, disconnect the C terminal 
jumper wire from the negative battery terminal and 
ground it (Figure 34). Ou 1991-1998 models, dis-
connect the C terminal from the battery negative 
terminal and connect it to the positive battery termi-
nal (Figure 35). The pinion shaft will remain in the 
housing. If the pinion shaft returns to its normal po-
sition, replace the solenoid. 

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 jumper wire from the starter 50 ter-
minal. Refer to Figure 36 for 1989-1994 models or 
Figure 37 for 1995-1998 models; the pinion shaft 
must return to its original position. 

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

@ 
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6. Replace the solenoid if the starter shaft faile.d to oper-
ate as described in Steps 3-5. Refer to Solenoid Replace-
ment in Chapter Eight. 

CHARGING SYSTEM 

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

The alternator generates an alternating current (AC), 
which the rectifier converts to direct current (DC). The 
regulator maintains the voltage to the battery and load 
(lights, ignition and accessories) at a constant voltage re-
gardless of 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 fol-
lowing precautions to prevent damage to any charging 
system component. 
1. Never reverse battery connections. 
2. Do not short across any connection. 
3. Never start the engine with the alternator disconnected 
from the voltage regulator/rectifier, unless instructed to 
do so in testing. 
4. Never start or run the engine with the battery discon-
nected. 
5. Never attempt to use a high-output battery charger to 
assist in engine starting. 
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6. Before charging battery, remove it from the motorcy-
cle. 
7. Never disconnect the voltage regulator connector with 
the engine n1nning. The voltage regulator/rectifier (Fig-
ure 38) is mounted on the front frame crossmember. 
8. Do not mount the voltage regulator/rectifier unit at an-
other location. 
9. Make sure the battery negative terminal is connected 
to both 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 Nine. 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 is within specification, 
determine the amount of current demand by the electrical 
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 not to hold a charge, per-
form the 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. 
5. If the battery will not hold a charge when the motorcy-
cle is not use, perform the Current Draw Test. 

Current Draw Test (Battery Discharges 
When Motorcycle Not in Use) 

NOTE 
Because the clock and radio memory (if so 
equipped) are energized at all times, the 
battery may run down if the motorcycle is 
not run during a one- to two-week time pe-
riod. To prevent battery drain, disconnect 
the negative battery cable or trickle charge 
the battery. 

1. To perform this test, the battery must be fu lly charged. 
2. Turn the ignition switch off. 
3. Disconnect the negative battery cable from the battery. 
4. Set the ammeter to the highest setting. Connect the 
positive anuneter lead to the negative battery terminal and 
the negative lead to the battery ground cable (Figure 39). 
5. With the ignition switch and all lights and accessories 
turned off, read the current draw and compare it to the 
specification in Table 2. A reading exceeding the specifi-
cation indicates excessive current draw. 
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6. If excessive current draw is noted, perfonn the fo llow-
ing. If the motorcycle is not equipped with a clock, radio 
or CB, the regulator is probably faulty. 

a. Refer to the wiring diagram at the end of this man-
ual and check the charging system wires and con-
nectors for shorts or otl1er damage. 

b. Check the radio, clock, CB and voltage regulator 
wiring. Unplug each of these electrical connectors 
separately and check for a change in the meter read-
ing. If the 1neter reading changes whe11 one of these 
connectors has been disconnected from the electri-
cal system, one of these components is faulty. 
Check the electrical connections carefully before 
testing the individual component. 

7. After completing the test, disco.nnect the ammeter and 
reconnect the negative battery cable. 
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This test measures the current draw or load of the mo-
torcycle electrical system. A load tester is required for this 
test. Perform this test if the battery keeps discharging, yet 
the charging system is working correctly. 

The charging system is designed to provide current to 
meet the demands of the original equipment installed on 
the motorcycle. If aftermarket accessories have been in-
stalled, the increased current demand can exceed the 
charging system capacity and result in a discharged 
battery. 

NOTE 
When using a load tester, read and follow 
the manufacturer '.S' instructions. To prevent 
tester damage from overheating, do not 
leave the load switch on for more than 20 
seconds at a time. 

1. Connect a load tester to the battery as shown in Figure 
40. 
2. Tum 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 alternator output listed in Ta-
ble 1. The ampere reading registering on the load tester 
should be 3.5 amps less than the alternator output specifi-
cation in Table 1. If the current draw exceeds the charging 
system output, the battery will continually run down. 
4. If aftermarket accessories have been added to the mo-
torcycle, disconnect them and repeat Step 2. If the current 
draw 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. 

Voltage Regulator Ground Test 

The voltage regulator base (Figure 41, typical) must be 
grounded to the frame for proper operation. 
1. Connect one ohmm.eter lead to a good engine or frame 
grot1nd and the other ohmmeter lead to the regulator base. 
Read the scale. The correct reading is O ohm. Note the 
following: 

a. If there 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. 

2. Check the voltage regulator connector plug. Cut the 
wire clamp, lower the connector, and check that it is clean 
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and tightly connected. Reposition the connector onto the 
fra111e and secure it with a new wire clatnp. 

Voltage Regulator Bleed Test 

This test requires a 12-volt test lamp. Tliis tool relies on 
the vehicle battery to supply power to the component be-
ing tested. 
l . Disconnect the voltage regulator connector (Figure 
42) from the engine crankcase. 

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

2. Connect one test lamp probe to a good frame or engine 
ground. 
3. Connect the other test lamp probe to one of the voltage 
regulator pins and then to the other pin. 
4. If the test lamp lights, replace the voltage regulator. 
5. If voltage regulator passes this test, reconnect the volt-
age regulator connector at the engine crankcase. 

Charging System Output Test 

This test requires a load tester. 
1. To perform this test, the battery must be fully charged. 
' 

NOTE 
When using a load tester, read and follow 
the manufacturer '.s· instructions. To prevent 
tester damage from overheating, do not 
leave the load switch on for more than 20 
seconds at a time. 

2. Connect an induction load tester as shown in Figure 
43. 
3. Start the engine and slowly bring its speed up to 2000 
rpm while reading the load tester scale. With the engine 
idling at 2000 rpm, operate the load tester switch until the 
voltage scale reads 13.0 volts. Then read the current out-
put scale and refer to the specifications listed in Table 1. 
4. With the engine still runn ing at 2000 rpm, turn the load 
switch off and read the load tester voltage scale. Battery 
voltage must not exceed 15 volts. If volt read ing exceeds 
15 volts, the voltage regulator is da1naged. 
5. Tum the engine off and then disconnect the load tester 
from the motorcycle. 
6. If output voltage is incorrect, test the stator as de-
scribed under Stator Test in this chapter. 

@ 
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Stator Test 

1 . With the ignition turned off, disconnect the regula-
tor/rectifier connector (Figure 42) from the stator at the 
crankcase. 
2. Connect an ohmmeter between either stator pin and 
ground (Figure 44). The ohmmeter should read infinity 
(no continuity). If the reading is incorrect, the stator is 
grounded and must be replaced. 
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3. Connect the ohmmeter between both stator pins. The 
correct ohmmeter reading should be 0.2-0.4 ohm 
(1984-1988 models) or 0.10-0.12 ohm (1989-1998 
models). If the resistance is not as specified, replace the 
stator. 
4. Check the stator AC output as follows: 

a. Disconnect the regulator/rectifier connector (Fig-
ure 42). 

b. Connect an AC voltmeter across the stator pins as 
shown in Figure 45. 

c. Start the engine and slowly increase idle speed. Re-
fer to Table 1 for specified AC output. 

d. If the AC voltage output reading is below the speci-
fied range, the trouble is probably a defective stator 
(Figure 42) or rotor. If these parts are not dan1aged, 
perform the Charging System Output Test in this 
section. 

5. Reconnect tbe regulator/rectifier connector. 

IGNITION SYSTEM 
(CARBURETED MODELS) 

• 
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All models are equipped with a transistorized ignition 
system. This solid state system uses no contact breaker 
points or other n1oving parts. Refer to the wiring diagrams 
at the end of this manual for the specific 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 syste111 that only malfunctions when the engine is 
hot or under load. 

Ignition System Precautions 

Certain n1easures must be taken to protect the ignition 
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 thetn. 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 control module must always be 1nounted 
securely to the back side of tl1e electrical panel. 

Troubleshooting Preparation 

1. Refer to the wiring diagrams at the end of this manual 
for the specific n1odel. 
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 
tl1e engine. 
5. Check all wiring for short circuits or open circuits. 
6. Remove the seat as described in Chapter Fifteen. 
7. Check for a damaged ignition circuit breaker. 
8. Make sure the fuel tank has an adequate supply of fresh 
gasoline. 
9. Check spark plug cable routing and the connections at 
the spark plugs. If there is no spark or only a weak one, re-
peat the test with new spark plugs. If the condition re-
mains the same with new spark plugs, and if al] external 
wiring connections are good, the problem is most likely in 
the ignition system. If a strong spark is present, the prob-
lem is probably not in the ignition system. Check the fuel 
systen1. 
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I O. Remove the spark plugs and examine them as de-
scribed in Chapter Three. 

Ignition Test (No Spark at Spark Plug) 

1. Check the battery charge as described in Chapter Nine. 
If good, proceed to Step 2. 
2. Cl1eck that the ignition module (black) lead is fastened 
securely. Check also that the battery ground lead is fas-
tened and in good condition. 

NOTE 
When pe;forming the following test proce-
dures, it will be necessary to fabricate a test 
jumper from two lengths of 16-gauge wire, 
three alligator clips and a 0.33 µF capaci-
tor (Figure 46). The test jumper should be 
long enough to reach from the ignition coil 
to a good engine ground. 

3. Perform the following: 
a. Connect the multimeter positive lead to the 

white/black wire (1994-1999 FLH and FLT series 
models, FXR2 and FXR3 models) or white wire (all 
other models) and the multimeter negative lead to 
ground (Figure 47). 

b. Turn the ignition switch on. The multimeter should 
read 11-13 volts. Turn the ignition switch off. Inter-
pret results as follows. 

, c. Voltage correct: Proceed to Step 4. 
d. Voltage incorrect: Check the main and ignition cir-

cuit breakers. Also check for loose or damaged ig-
nition system wiring. 

4. Perform the following: 
a. Disconnect the blue (1984-1990 models) or pink 

(1991-1998 n1odels) wire from the ignition coil ter-
minal (Figure 48). 

b. Turn the ignition switch on. 
c. Connect the multimeter negative lead to grotmd. 

Connect the m.ultimeter positive lead alternately to 
the white/black wire (1994-1998 FLH and FLT se-
ries models) or white wire (all other models) and 
then to the blue or pink ignition coil terminals (Fig-
ure 48). The voltmeter sho-uld read 12 volts at each 
wire. Turn the ignition switch off. Interpret resu I.ts 
as follows. 

d. Voltage correct: Proceed to Step 5. 
e. Voltage incorrect: Check the ignition coil resistance 

as described in Ignition Coil Testing in this section. 
If the resistance is within specification, proceed to 
Step 5. 

5. Perform the following: 
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a. Disconnect the blue (1984-1990 .rn.odels) or pink 
(1991-1998 models) wire from the ignition coil ter-
rrunaJ (Figure 49). 

b. Remove one of the spark plugs. Then co11nect the 
spark plug wire and connector to the spark plug and 
touch the spark plug base to a good ground. Position 
the spark plug so you can see the electrodes. 

c. Turn the ignition switch on. 
d. Connect the two jwnper wires to a good engine 

ground (Figure 49). Then momentarily touch the 
jumper wire with the capacitor to tbe_ignition coil 
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blue or pink terminal while observing the spark 
plug firing tip. The spark plug should spark. Turn 
the ignition switch off and remove the jumper wire 
assembly. Interpret results as follows. 

e. Spark: Proceed to Step 6. 
f. No spark: Replace the ignition coil. 
g. Do not reinstall the spark plug at this time. 

6. Perform the fol lowing: 
a. Reconnect the ignition coil blue ( 1984-1990 mod-

els) or pink ( 1991-1998 models) wire to its terminal 
on the ignition coil. 

b. Turn the ignition switch on. 
c. Disconnect the control module electrical connector. 
d. Connect the multimeter positive lead to the ignition 

module red/white wire (1994-1998 FLH and FLT 
series 1nodels) or red wire (all other 111odels) and the 
multimeter negative lead to the ignition module 
black (1984-1990 models) or black/white ( I 991 -
1998 models) pin. Refer to Figure 50 for 1984-
1994 models or Figure 51 for 1995-1998 models. 
The multimeter should read 4.5-5.5 volts. Discon-
nect the multimeter and turn the ignition switch off. 
Interpret results as follows. 

e. Voltage correct: Proceed to Step 7. 
f. Voltage incorrect: Check the ignition module 

ground wire and the module for loose connections 
or damage. If good, proceed to Step 7. 
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7. Turn the ignition switch on. Then momentarily ground 
a screwdriver across the ignition module green or 
green/white and the black or black/white connector pins. 
Refer to Figure 52 for 1984-1994 models or Figure 53 
for 1995-1998 models. There shottld be a strong spark at 
the spark plug firing tip as the screwdriver is removed 
from the connector pins. Interpret results as fo llows: 

a. Spark: Check· the sensor resistance as described. in 
this chapter. 

b. No spark: Check the ignition module resistance as 
described in this chapter. 

8. Install and reconnect all parts removed for this proce-
dure. If there is still no spark, either retest or have a 
Harley-Davidson dealership check the ignition system. 

Ignition Test (Intermittent Ignition Problems) 

Intermittent problems are usually caused by tempera-
ture or vibration. 

Te1,iperature test 

NOTE 
Steps 1-4 must be pe1formed while the en-
gine is cold (95° F [35° CJ). 

Control 
module 
connector 
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1. Remove tl1e outer timing cover, inner timing cover and 
gasket as described in Chapter Nine. 

2. Start the engine and allow it to idle ( do not allow it to 
reach normal operating temperature). 

3. Spray the sensor (Figure 54) with a cooling spray 
( available at electronic supply stores). lf the engine dies, 
replace the sensor as described in Chapter Nine. 

4. Allow the engine to warm to normal operating temper-
ature. Then apply heat to the sensor with a blow dryer. If 
the engine dies, replace the sensor as described in Chapter 
Nine. 

5. Install the inner timing cover, new gasket and outer 
timing cover as described in Chapter Nine. 
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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) and then at normal operating 
temperature. If the engine will not start, heat the coil with 
a blow dryer, then test it. 
1. Disconnect the primary wire connector and tl1e sec-
ondary wires from the ignition coil. 
2. Measure the ignition coil primary resistance between 
the coil primary terminals (Figure 55). Compare the read-
ing to the specification listed in. Table 1. Replace the igni-
tion coil if the reading is not witl1in specification. 
3. Measure the resistance between the secondary termi-
nals (Figure 55). Compare the reading to the specification 
listed in Table 1. Replace the ignition coil if the reading is 
not within specificatio11. Refer to Chapter Nine. 

Ignition CoiJ Cables and Caps Inspection 

All models are equipped with resistor- or suppres-
sion-type spark plug cables (Figure 56, typical). These 
cables red.uce radio interference. The cable conductor 
consists of a carbon-impregnated fabric core material 
instead of solid wire. 

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

When troubleshooting the ignition system, inspect the 
spark plug cables (Figure 57, typical) for: 
l. Corroded or damaged connector ends. 
2. Breaks in the cable insulation that could allow arcing. 
3. Split or drunaged plug caps that could allow arcing to 
the cylinder heads. 

Replace damaged or questionable spark plug cables. 



62 

IGNITION SYSTEM 
(FUEL-INJECTED MODELS) 

All models are equipped with a transistorized ignition 
system. This solid-state system uses no contact breaker 
points or other moving parts. Refer to the wiring diagrams 
at the end of this manual for the specific 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. 

All 1995-1998 models are equipped with an on-board 
diagnostic system. Troubleshooting this system by 
non-Harley-Davidson personnel is li1nited to trouble code 
retrieval and clearing. 

Retrieving the trouble code(s) will indicate where a 
fault(s) has occurred. Further testing requires several spe-
cial Harley-Davidson tools that are available only to 
Harley-Davidso11 dealerships. 

If a fault has occurred, have the diagnostic procedures 
performed at a Harley-Davidson dealership. 

Ignition System Precautions 

Certain measures must be taken to protect the ignition 
syste1n. 
, 

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 control 1nodule must always be mounted 
sectrrely to the back side of the electrical panel. 

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 seat as described in Chapter Fifteen. 
7. Check for a damaged ignition circuit breaker. 

CHAPTER TWO 

8. Make st1re the fuel tank has an adequate supply of fresh 
gasoline. 
9. Check spark plug cable routing and the connections at 
the spark plugs. If there is no spark or only a weak one, re-
peat the test with new spark plugs. If the condition re-
n1ains the same with new spark plugs and if all external 
wiring connections are good, the problem is most likely in 
tbe 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. 

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 wi LI not exceed the cost of re-
placing an ignition module, or electronic control module, 
that 1nay not repair the problem. Most parts suppliers will 
not accept returns on electrical co1nponents. 

ENGINE MANAGEMENT SYSTEM 
DIAGNOSTIC CODES 

(FUEL-INJECTED MODELS) 

Diagnostic Trouble Codes 

The on-board diagnostic system identifies faults and 
stores this information as a two-digit diagnostic trouble 
code. If 1nore than one fault is found it also sets that fault. 

If a trouble code has been set, the check-engine light 
will con1e on. During normal operation, the check-engine 
light will illuminate for approximately four seconds when 
the ignition is turned on. The check-engine light then 
turns off and remains off. If a diagnostic trouble code(s) 
has been set, the check-engine light turns on for four sec-
onds, turns off, and then turns back on for eight seconds or 
remains on beyond the eight second period. 

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

Retrieving diagnostic trouble codes 

Diagnostic trouble codes are displayed as a series of 
flashes at the check-engine light on the speedometer face. 
To retrieve the diagnostic trouble code(s), perforn1 the 
following: 
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l. Tum the ignition/light key switch to ignition for three 
seconds. 
2. Pause for one second after the fuel pump stops run-. rung. 
3. Tum the engine stop switch to run. 
4. Turn the ignition/light key switch off or to lock for 
three seconds. 
5. Repeat Steps 1-4 one more time. 
6. Turn the ignition/light key switch to ignition and wait 
for approximately eight seconds for the check-engine 
light to start flashing as fol lows: 

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

b. This is followed by a two-second pause in which the 
light is off. 

c. The system then flashes the first digit of the stored 
diagnostic trouble code. The check-engine light 
will illuminate for one second and then turn off for 
one second. Count the number of flashes and record 
the number. For example, two blinks indicates the 
first digit is 2. 

d. The system will pause for two seconds and then 
flash the second digit of the diagnostic trouble code. 
Count the number of flashes and record this nun1-
ber. For example, five blinks indicates the second 
digit is 5. This indicates that the fust trouble code is 
25, which indicates a problem with the rear ignition 
coil. 

e. If more than one trouble code is present, the system 
will pause for two seconds and then flash the ready 
signal, which is a series of six rapid flashes. It is 
now ready to flash the next trouble code. 

f. The system will pause for two seconds and then 
flash the first digit of the next diagnostic trouble 
code fo llowed by the second digit. 

7. The check-engine light displays the stored codes se-
quentially and one at a time until each diagnostic trouble 
code has been displayed. The system then repeats. The 
check-engine light will continue to flash out stored codes 
until the ignition/light key switch moves to the following 
position: 

a. Turn the ignition/light key switch off or to lock. 
b. Wait for ten seconds for the ECM relay to click. Af-

ter this time the motorcycle can be started. 
8. Refer to Table 3 for information on diagnostic trouble 
codes to locate the problem. 

.. 
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Clearing diagnostic trouble codes 

The trouble codes n1ay be cleared by disconnecting the 
battery . 

CRIDSE CONTROL SYSTEM 
DIAGNOSTIC CODES 

The 1997-1998 models on-board diagnostic system 
identifies faults within. the system and stores this informa-
tion as a three-digit diagnostic trouble code. If more than 
one fault is found, it also sets that fault with the maximum 
of eight trouble codes that can be set. 

Trouble codes are retrieved by counting the number of 
times the cruise control engagement C light flashes on the 
tachometer face. 

To retrieve the diagnostic trouble code(s), perform. the 
following: 
l. Turn off the engine. 
2. On the front fairing cap, turn the Cruise ON/OFF 
switch to off. The light in the switch is extinguished. 
3. On the right handlebar switch, push the Cruise 
SET/RESUME switch to set and hold it in this position. 
4. Turn the ignition key switch to ignition, but do not start 
the engine. 
5. On the right handlebar switch, release the Cruise 
SET/RESUME switch from the set position while looking 
at the cruise control engagement C light. The light will be-
gin transmitting the cruise dropot1t codes. Each code con-
sists of three digits. 
6. The system will flash the first digit of the stored diag-
nostic trouble code. The cruise control engage1nent C 
light will illuminate for about 1/4 of a second and then 
turn off for about 1/4 of a second. Count the number of 
flashes and record the number. For example, three blinks 
indicates the first digit is 3. 
7. The system will pause for one second and then flash 
the second digit of the diagnostic trouble code. Count the 
number of flashes and record this number. For example, 
·fi.ve blinks indicates the second digit is 5. 
8. The system will again pause for one second and then 
flash the third digit of the diagnostic trot1ble code. Count 
the number of flashes and record this number. For exam-
ple, three blinks indicates the third digit is 3. This indi-
cates that the first trouble code is 353, which signals an 
internal failure. 
9. If more than one trouble code is present, the system 
will pause for two seconds and then flash the ready signal, 
which is a series of six rapid flashes. It is now ready to 
flash the next trouble code. 
10. Refer to the information in Table 4 about diagnostic 
trouble codes to locate the problen1. 
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11 . To exit the diagnostic mode, turn the ignition key 
switch off. 
12. 1'he trouble codes can only be cleared by a 
Harley-Davidson dealership. 

FUEL SYSTEM 
(CARBURETED MODELS) 

Begin fuel system troubleshooting with the fuel tank 
and work through the system, reserving the carburetor as 
the final point. Most fi.1el system problems result from an 
empty fuel tank, a plugged fuel filter or fuel valve, sour 
fuel, a dirty air fi lter or clogged carburetor jets. Do not as-
sume the carburetor is the problem. Unnecessary carbure-
tor adjustn1ent can compound the problem. 

Identifying Carburetor Conditions 

Refer to the following conditions to identify whether 
the engine is running lean or rich. 

Rich 

l. Fouled spark plugs. 
2. Engine misfires and runs rough under load. 
3. Excessive exhaust smoke as the throttle is increased . 
• 
4. An extreme rich condition results in a choked or dull 
sound fro1n the exhaust and an inability to clear the ex-
haust with the throttle held wide open. 

Lean 

1. Blistered or very white spark plug electrodes. 
2. Engine overheats. 
3. Slow acceleration; 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 problems to the fuel tank, fuel shut-
off valve and filter, fuel hoses, external fuel filter (if used) 
or carburetor. The following procedtrres assume that the 
ignition system is working properly and is correctly 
adjusted. 

.. 
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@ FUEL VALVE 
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Fuel delivery system 

. . . ... . :. . . .. . . . .. . '.. . . . . . " ,~ ... . ,. 
Fuel tank 
Gasoline strainer 
Nut 
Handle 
Clamp 
Fuel hose 

Check fuel flow. Ren1ove the fuel filler cap(s) and look 
into the tank. If fuel is present, disconnect the battery 
ground cable as a safety precarttion. Then check that the 
fuel valve is turned off. Disconnect the fuel hose at the 
carburetor and put the hose into a container to catch any 
discharged fuel. 

WARNING 
Make sure there are no open flames in the 
area when performing the following. 
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FUEL SUPPLY SYSTEM 
(1984-1989) 

Fuel from tank 
- -- - - -- - - - ,-..- -- -

Float 
Overflow line Float chamber 

FUEL SUPPLY SYSTEM 
( 1990-1998) 

..!...-- - -- -
• r- -

• • 

Float 
bowl 
vent 

Fuel 
inlet 
(from side) 

valve 

NOTE 
Make sure there is a sufficient supply of fuel 
in each tank to allow the fuel valve to work 
in its normal operating position. 

• 
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The fuel valve controls fuel flow from the fuel tank to 
the carburetor. The fuel valve on all models is a three-po-
sition valve (Figure 58). Because a gravity-feed fuel de-
livery system is used, fuel should always be present at the 
fi.1el valve. Turn the fuel valve so that the end of the handle 
faces down (valve in normal operating position). Fuel 
should flow into the container. Turn the fuel valve so that 
the end of the handle faces up (valve in reserve). Fuel 
should flow into the container. 

If fuel flow is present, fuel is reaching the carburetor. 
Examine the fuel in tl1e container for rust or dirt that could 
clog or restrict the fuel valve filter and the carburetor jets. 
If there is evidence of contamination, it will be necessary 
to clean and flush the fuel tanks, fuel valve assembly, 
hoses and carburetor. Refer to Chapter Nine for fuel sys-
tem service. 

If there is no fuel present at the hose, check the follow-
. mg: 
1. The fuel valve may be shut off or blocked by rust or 
foreign matter. If fuel flows in the reserve but not in the on 
position, the fuel level in the tank may be too low. If the 
fuel level is high enough to flow in the on position, the on 
side of the valve is clogged. This would also hold true if 
the reserve side failed to work properly. 
2. The fuel hose may be plugged or kinked. Remove the 
fuel hose and then clear the hose by passing a stiff piece of 
wire or a rod (less than 1/4 in. [6.35 mm] in diameter) 
through the hose. 

WARNING 
When reconnecting the fuel hose, make sure 
the hose is inserted through the nylon hose 
insulator (Figure 59) . Do not operate the 
engine without the insulator properly 
installed. 

3. The fuel tank is not properly vented. Cl1eck by opening 
the fuel tank cap. If fuel flows with the cap open, check 
for a plugged vent. 

Fuel level system 

The fuel level system is shown in Figure 60 and Figure 
61. Proper carburetor operation depends on a constant and 
correct carburetor fuel level. As fuel is drawn from the 
float bowl during engine operation, the float level in the 
bowl drops. As the float drops, the fuel valve moves away 
from its seat and allows fuel to flow through the seat into 
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• 
the float bowl. Fuel entering the float bowl will cause the 
float to rise and push against the fuel valve. When the fuel 
level reaches a predetermined level, the fuel valve is 
pushed against the seat to prevent the float bowl from 
overfi lling. 

If the fuel valve fails to close, the engine will run too 
rich or flood with fuel. Sympto1ns of this problem are 
rough running, excessive black smoke and. poor accelera-
tion. This condjtion wi ll sometimes clear up when the en-
gine is run at wide-open throttle as the fuel is beiI1g drawn 
into the engine before the float bowl can overfill. As the 
engine speed is reduced, however, the rich running 
condition returns. 

Several things can cause fuel overflow. In most in-
stances, it can be as simple as a small piece of dirt trapped 
between the fuel valve and seat or an incorrect float level. 
If fuel is flowing out of the overflow tube connected to the 
bottom of the float bowl, tl1e fuel valve inside tl1e carbure-
tor is being held open. First check the position of the fuel 
shutoff valve lever. Tum 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 now has been dislodged. If fuel contin-
ues to flow from the overflow tube, remove and service 
the carburetor. Refer to Chapter Seven. 

• 

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

Starting enrichme,,t (choke) system 

A cold engine requires a rich mixture to start and run 
properly. On all models, a cable-actuated starter enrich-
ment valve is 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 throttle openings tl1e diaphragm accel-
erator pump system provides additional fuel to the engine. 
Refer to Figure 62 and Figure 63. Without this systen1, 
the carburetor would not be able to provide a sufficient 
amount of ft1el. 

The system consists of a spring-loaded neoprene dia-
phragm that is compressed during sudden acceleration by 
the pump lever. This movement causes the diaphragm to 
force fuel from the pump chamber, through a check valve 

• 
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@ ACCELERATOR PUMP SYSTEM 
(1984-1989) 

Venturi 
Pump 
nozzle 

Check valve 

Throttle shaft Pump lever 

Spring 
Fuel Diaphragm 

and into the carburetor venturi. The iliaphragm spring re-
turns the diaphragm to the uncompressed position, which 
allows the chamber to refill with fuel. 

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

Vacuum-operated fuel shutoff valve testing 
(1994-1998 FLH and FLT series fftodels) 

All 1994-1998 models are equipped with a vacuum-op-
erated fuel shutoff valve. A vacuum hose is connected be-
tween the fuel shutoff valve diaphragm and the 
carburetor. When the engine is running, vacuum is ap-
plied 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 posi-
tion. The following steps troubleshoot the fuel shutoff 
valve by applying a vacuum from a separate source. A 
Mityvac hand-operated vacuum pump (Figure 64), gas 
can, drain hose that is long enough to reach from the fuel 
valve to the gas can and hose clamp are required for this 
test. 
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@ ACCELERATOR PUMP SYSTEM 
(1990-1998) 

• • • • 

Pump lever 

Throttle rod 

Throttle shaft 

• I 

Spring 
Venturi 

Pump 
nozzle 

Spring 
Pump rod 

@ 
• 

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 from the battery. 
2. Visually check the amount of fuel in the tank. Add fuel 
if necessary. 
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3. Turn the fuel shutoff valve off and disconnect the fuel 
hose from the fuel shutoff valve. Plug the open end of the 
hose. 
4. Connect the drain hose to the fuel shutoff valve and se-
cure it with a hose clamp. Insert the end of the drain hose 
into a gas can. 

WARNING 
Do not perform this test if there are open 
flames or sparks in the area. 

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. Tum the fuel shutoff valve lever on. 

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. Hg of vacuum to the valve. Fuel must 
flow through the fuel shutoff valve w hen the vacuum is 
applied. 
9. With the vacuum still applied, turn the fuel shutoff 
valve lever to reserve. Fl1el m ust continue to flow through 
the valve. 
l 0. Release the vacuum and check that fuel flow stops. 
11. Repeat Steps 8-10 five times and check that fuel 
flows with vacuum applied and stops flowing when the 
vacuum is released. 
12. Turn the fuel shutoff valve off. Disconnect the vac-
uum pump and drain hoses. 
13. Reconnect the fuel hose to the fuel shutoff valve. 
14. If the fuel valve failed this test, replace the fuel shut-
off valve as described in Chapter Eight. 

FUEL SYSTEM 
(ELECTRONIC FUEL INJECTION) 

Start troubleshooting the fuel system at the fuel tank 
and work throughout the fuel system reserving the fuel in-
jecting system to the fmal point. Most fuel system prob-
lems result from an empty fuel tank, a plugged filter, fuel 
pump failure, sour fuel or a clogged air filter element. Re-
fer to the Starting the Engine and Engine Performance 
procedures in this chapter. 

The fuel injection system is controlled by the engine 
management system via the ignition control module. 
Other than the previously mentioned possible problems, 
troubleshooting must be performed by a Harley-Davidson 
dealership. 
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ENGINE NOISES 

1. Knocking or pinging during acceleration can be 
caused by using a lower octane fuel than recommended or 
a poor grade of fuel. Incorrect carburetor jetting 
( carbureted models) and an incorrect (hot) spark p lug heat 
range 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 noises at low speed or during ac-
celeration can be caused by excessive piston-to-cylinder 
wall clearance. 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 while decelerating is usually 
caused by excessive connecting rod bearing clearance. 
4. Persistent knocking and vibration or other noises are 
usually 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. Stuckpistonring(s). 
f. Broken piston ring(s). 
g. Partial engine seizure. 
11. 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. Ifva.lve train noise is a factor, check for the following: 

a. Bent pushrod(s). 
b. Defective lifter(s). 
c. Valve sticking in guide. 
d. Worn cam gears and/or cam. 
e. Damaged rocker arm or shaft. Rocker arm might be 

binding on shaft. 

ENGINE LUBRICATION 

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

Low Oil Warning Light 

The low oil warn ing light, mounted on the indicator 
Light panel, will come on when tl1e ignition switch is 
turned on before starting the engine. After the engine is 
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started, the oil light will turn off when the engine speed is 
above idle. 

If the low oil warning light does not come on wl1en the 
ignition switch is turned on and the engine is not running, 
check for a burned out oil light bulb as described in Chap-
ter Nine. If the bulb is working, check the oil pressure 
switch (Figure 65) as described in Chapter Nine. 

If the oil light remains on when the engine speed is 
above idle, tum the engine off and check the oil level in 
the oil tank. If the oil level is satisfactory, oil may not be 
returning to the oil tank from the return line. Check for a 
clogged or damaged return line or a dan1aged oil pump. If 
tl1e n1otorcycle is being operated in conditions where the 
ambient temperature is below freezing, ice and sludge 
.may be blocking the oil feed pipe. This condition will pre-
vent tl1e oil from circulating properly. 

Oil Consumption High or Engine Smokes Excessively 

1. Worn valve guides. 
2. Worn valve guide seals. 
3. Worn or damaged piston rings. 
4 . Oil pan overfilled. 
5. Oil filter restricted. 
6. Leaking cylinder bead surfaces. 

Oil Fails to Return to Oil Tank 

J. Oil lines or fittings restricted or damaged. 
2. Oil pump damaged or operating incorrectly. 
3. Oil tank pan empty. 
4. Oil filter restricted. 
5. Damaged oil feed pump. 
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Engine Oil Leaks 

1. Clogged air fi 1.ter breather hose. 
2. Restricted or damaged oil return line to oil tank. 
3. Loose engine parts. 
4. Damaged gasket sealing surfaces. 
5. Oil pan tank overfilled. 
6. Restricted oil filter. 
7. Plugged air filter-to-breather system hose. 

CLUTCH 

All clutch troubles except adjustments require partial 
clutch disassembly to identify and cure the problem. Re-
fer to Chapter Five for clutch service procedures. 

Clutch Chatter or Noise 

This problem is usually caused by worn or warped fric-
tion and steel plates. 

Clutch Slip 

1. Incorrect clutch adjustment. 
2. Worn friction plates. 
3. Weak or damaged diaphragm spring. 
4. Damaged pressure plate. 

Clutch Drag 

l. 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 sympto1n.s. Refer to Chapter Six or 
Chapter Seven for transmission service procedures. 

Jumping Out of Gear 

1. Worn or damaged shifter parts. 
2. Incorrect shifter rod adjustment. 
3. Incorrect srufter drum adjustment. 
4. Severely worn or damaged gears and/or shift forks. 
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Difficult Shifting 

l. Worn or damaged shift forks. 
2. Worn or damaged shifter clutch dogs. 
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 pennit sudden current surges, 
or the installation of the wrong type of bulb. 

Most light and ignition problems are caused by loose or 
corroded ground connections. Check these prior to re-
placing a bulb or electrical component. 

EXCESSIVE VIBRATION 

Excessive vibration is usually caused by loose engine 
mounting hardware. A bent axJe shaft or loose suspension 
con1ponent will cause high-speed vibration problems. Vi-
bration can also be caused by the following conditions: 
1. Cracked or broken frame. 
2. Severely worn primary chain. 
3. Tight primary chain links. 
4. Loose, worn or damaged engine stabilizer link. 
5. Loose or damaged rubber mounts. 
6. Improperly balanced wheel(s). 
7. Defective or damaged wheel(s). 
8. Defective or damaged tire(s). 
9. Internal engine wear or damage. 
10. Loose or worn steering head bearings. 
11. Loose swing arm pivot shaft nut. 

FRONT SUSPENSION AND STEERING 

Poor handling may be caused by improper tire inflation 
pressure, a damaged or bent fra1ne or front steering com-
,Ponent, worn wheel bearings or dragging brakes. Possible 
causes for suspension and steering malfunctions are listed 
in the following sections. 

Irregular or Wobbly Steering 

1. Loose wheel axle nut(s). 
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2. Loose or worn steering head bearings. 
3. Excessive wheel bearing play. 
4. Damaged alloy wheel. 
5. Laced wheel out of alignment. 
6. Unbala11ced wheel assembly. 
7. Incorrect vehicle al ignment. 
8. Bent or damaged steering stem or frame at steering 
neck. 
9. Tire incorrectly seated on rim. 
10. Excessive front end loading from non-standard 
equipment. 

Stiff Steering 

l . Low front tire air pressure. 
2. Bent or damaged steering stem or frame. 
3. Loose or worn steering J1ead bearings. 
4. Incorrect steering head adjustment. 

Stiff or Heavy Fork Operation 

1. Incorrect fork springs. 
2. Incorrect fork oil viscosity. 
3. Excessive amount of fork oil. 
4. Bent fork tubes. 
5. Incorrect fork air pressure. 

Poor Fork Operation 
, 

1. Worn or damaged fork tubes. 
2. Fork oil capacity low due to leaking fork seals. 
3. Bent or damaged fork tubes. 
4. Contruninated fork oil. 
5. Incorrect fork springs. 
6. Heavy front end loading frotn nonstandard equipment. 
7. Incorrect fork air pressure. 

Poor Rear Shock Absorber Operation 

1. Weak or worn springs. 
2. Damper unit leaking. 
3. Shock shaft worn or bent. 
4. Incorrect rear shock springs. 
5. Rear shocks adjusted incorrectly. 
6. Heavy rear-end loading from nonstandard equipment. 
7. Incorrect loading. 
8. Incorrect rear shock air pressure. 

• 
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BRAKE PROBLEMS 

All 1nodels are equipped with front and rear disc brakes. 
Good brakes are vital to the safe operation of any vehicle. 
Perfonn th.e maintenance specified in Chapter Three to 
minin1ize brake syste1n problems. Brake system service is 
covered in Chapter Twelve. When refi lling the front and 
rear master cylinders, use only DOT 5 si licone-based 
brake fluid. 

Insufficient Braking Power 

Worn brake pads or disc, air in the hydraulic system, 
glazed or contaminated pads, low brake fluid level, or a 
leakjng brake line or hose can cause this problem. Visu-
ally check for leaks. Check for worn brake pads. Check 
also for a leaking or dan1aged prin1ary cup seal in the mas-
ter cylinder. Bleed and adjust the brakes. Rebuild a leak-
ing master cylinder or brake caliper. Brake drag will result 
in excessive heat and brake fade. See Brake Drag in this 
section. 

Spongy Brake Feel 

This problen1 is generally caused by air in the hydraulic 
system. Bleed and adjust the brakes. 

Brake Drag 

Check the brake adjustn1ent while checking for insuffi-
cient brake pedal and/or band lever free play. Also check 
for worn, loose or missing parts in the brake calipers. 
Cl1eck the brake disc for excessive runout. 

Brakes Squeal or Chatter 

Check brake pad thickness and disc condition. Check 
that the caliper antirattle springs are properly installed and 
in good condition. Clean off any dirt on tl1e pads. Loose 
components can also cause this. Check for: 
J. Wru-ped brake disc. 
2. Loose brake disc. 
3. Loose caliper mounting bolts. 
4. Loose front axle nut. 
5. Worn wheel bearings. 
6. Damaged hub. 
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Item 

Battery capacity 
1984-1990 
1991-1996 
FXR series models 
FLH and FLT series models 

1997-1998 
FLH and FLT series models 

1999 
FXR2 and FXR3 models 

Ignition coil 
Primary resistance 
Secondary resistance 

1986-1992 
1993-1998 

Alternator 
Stator coil resistance 

1984-1988 
1989-1998 

AC output 
FXR, FLH and FLT series models 

1984-1988 
1989-1990 
1991-1994 
1995-1998 

Carbureted models 
Fuel-injected models 

FXWG, FXSB and FXEF models 
Starter draw test 

1984-1988 
1989-1998 

Starter current draw test 
1984-1988 
1989-1992 
1993-1998 

Range 
Maximum 

Model 

1986-1987 
FLTC and FLHTC 
FXR series models 

1988-1998 
FLTC and FLHTC1 

1989-1998 
FLTC Ultra and FLHTC Ultra2 

1984-1998 (without clock and radio) 

1. Radio memory only. 
2. Radio and CB memory. 

Table 1 ELECTRICAL SPECIFICATIONS 
Specification 

12 volts, 19 amp hours 

12 volts, 19 amp hours 
12 volts, 20 amp hours 

12 volts, 30 amp hours 

12 volts, 19 amp hours 

2.5-3.1 ohms 

11250-13750 ohms 
10000-12500 ohms 

0.2-0.4 ohm 
0.1-0.2 ohm 

19-23 amps at 2000 rpm 
29-32 amps at 2000 rpm 
26-32 amps at 3000 rpm 

32-40 amps at 3000 rpm 
41-48 amps at 3000 rpm 
19-26 amps at 2000 rpm 

45 amps maximum at 10.0 volts 
90 amps maximum at 11 .5 volts 

40-50 amps maximum 
150 amps maximum 

160-180 amps 
200 amps 

Table 2 CURRENT DRAW (FXR, FLH AND FLT) 
Meter reading (milliamperes) 

Less than 40 
Less than 40 

Less than 10 

Less than 15 
Less than 3 

71 



72 

' 

Diagnostic code No. 

11 
12 
14 
15 
16 
23 
24 
25 
32 
33 
52 
54 
55 
56 

• 

Diagnostic code No. 

111 
112 
113 
121 
122 
211 
212 

213 
221 

222 
223 
231 
232 
242 

311 
312 
313 
321 
323 
331 
332 
333 
341 
342 
343 
351 
352 
353 
361 
362 
363 
371 
423 
432 
777 

• 
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Table 3 ENGINE MANAGEMENT DIAGNOSTIC CODES 
Fault condition 

Throttle position sensor 
Barometric pressure sensor 
Engine temperature sensor 
Intake air temperature sensor 
Battery voltage 
Front cylinder fuel injector 
Front cylinder ignition coil 
Rear cylinder ignition coll 
Rear cylinder fuel injector 
Fuel pump relay 
RAM error or failure 
EE-PROM error or failure 
Ignition module failure 
Camshaft position sensor and crankshaft 
position sensor timing or signal error 

Table 4 CRUISE CONTROL DIAGNOSTIC TROUBLE CODES 
Fault condition 

No code recorded 
Throttle roll off 
Cruise control switch turned off 
Short between wiring harness SET/RESUME 
Application of front or rear brakes 
Coast (S/C button engaged) interval longer than six seconds 
Speed drops below 30 mph (48 km/h) while in coast 
(S/C button engaged) 

Speed drops below 26 mph (42 km/h) or exceeds 90 mph (145 km/h) 
Speed drops 15 mph (24 km/h) below set speed 

(such as while climbing a steep hill) 
Speed decreases greater than 20 mph (32 km/h) per second 
Vehicle speed sensor input 
Engine speed over 5000 rpm 
Loss of tachometer signal 
High rate of change of RPM detected 
(such as when contacting a slippery surface) 

Internal failure 
Internal failure 
Internal failure 
Internal failure 
Internal failure 
Internal failure 
Internal failure 
Internal failure 
Low voltage 
Internal failure 
Internal failure 
Internal failure 
Internal failure 
Internal failure 
Internal failure 
Internal failure 
Internal failure 
Internal failure 
Internal failure 
Internal failure 
Internal failure 



CHAPTER THREE 

LUBRICATION, MAINTENANCE 
AND TUNE-UP 

This chapter covers lubrication, maintenance and 
tune-up procedures. If a procedure requires more than mi-
nor disassembly, reference to the appropriate chapter is 
listed. Maintenance intervals, capacities, recommenda-
tions and specification are in Tables 1-13 at the end of this 
chapter. 

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

Consider the maintenance schedule a gu.ide. Harder 
than nonnal use and exposure to mud, water or high hu-
1nidity indicates the 11eed for more frequent servicing to 
most maintenance items. 

ROUTINE SAFETY CHECKS 

Pre-Ride Inspection 

1. Check wheel a11d tire condition. Check tire pressure. 
Refer to Tires and Wheels in this section. 

2. Make sure all lights work. Refer to Lights and Horn in 
this section. 
3. Check engine, transm1ss1on and primary drive 
chaincase for oil 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 leaks or damage. 
10. Inspect the fuel system for leaks. 
11. Check the fuel 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 
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bolts without following the procedure de-
scribed in Chapter Four. 

Lights and Horn 

With the ignition on, check the following: 
I. Pull the front brake lever 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. Move tl1e dimmer switch up and down between the 
high and low positions. Make sure both headlight ele-
ments are working. 
5. Push tl1e turn signal switch to the left and right posi-
tions, and make sure all four turn signal lights are working. 
6. Make sure all accessory li.ghts work. properly, if so 
equipped. 
7. Check the horn button operation. 
8. If the horn or any light fails to work properly, refer to 
Cha_pter Nine. 

TIRES AND WHEELS 

Tire Pressure 

' 
Check the tire pressure often to maintain tire profile, 

traction and handling, and to get the maxi1num life out of 
the tire. Carry a tire gauge in the motorcycle tool kit. Ta-
ble 2 and Table 3 lists the cold tire pressures for the origi-
nal equipment tires. 

Tire Inspection 

Inspect tl1e tires periodically for excessive wear, deep 
cuts and embedded objects such as stones or nails. If a nail 
or other object is fotind in a tire, mark its location with a 
light crayon prior to removing it. This will help locate the 
hole for repair. 

Measure the depth (Figure 1) with a tread depth gauge 
or a small ruler. As a guideline, replace tires when the 
tread depth is 5/ 16 in. (8.0 mm) or less. Refer to Chapter 
Ten for tire changing and repair information. 

Laced Wheel Spoke Tension 

011 1nodels with laced wheels, check for loose or dam-
aged spokes. Refer to Chapter Ten for spoke service. 
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Rim Inspection 

Check the wheel rin1s for cracks and other damage. If 
they are damaged, a rim can make the motorcycle handle 
poorly. Refer to Chapter Ten for wheel service. 

PERIODIC LUBRICATION 

Oil Tank Inspection 

Before checking the oil level, inspect the oil tank for 
cracks or other damage. If oil seepage is noted on or near 
tl1e tank, fmd and repair the problem. Check alJ of the oil 
tank mounting bolts for loose or missing fasteners; re-
place or tighten fasteners as required. Check the hose con-
nections on the tank. Each hose should be secured with a 
hose clrunp. Check each hose for swelling, cracks or dam-
age and replace imm.ediately; otherwise, oil leakage may 
occur and cause engine damage. Refer to Figures 2-8. 

Oil Tank Level Check (AJl Models 
Except 1993-1998 FLH and FLT Series Models) 

Check the engine oil level with the dipstick n1ounted in 
the tank filler cap. 
l. Start and run the engine for approximately ten minutes 
or until the engine has reached normal operating tempera-
ture. Then tum the engine off and allow the oil to settle in 
the tank. 
2A. On FXR models, place the motorcycle on a level sur-
face and park it on the jiffy stand. Do not check the oil 
level with the motorcycle standing straight up as it wilJ re-
sult in an incorrect reading. 
2B. On all models except FXR models, have an assistant 
support the motorcycle standing straight up. Do not check 
the oil level with the motorcycle on the jiffy stand because 
it will result in an incorrect read.ing. 
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0 OIL HOSE ROUTING (EARLY 1984 FXR, FLH AND FLT SERIES MODELS) 

Air cleaner (top) 

Crankcase vent 

Engine (left side) 

---- ----.... , - ........ ,, 
Oil pump 

Front chain oiler return --
Front chain oiler 

0 OIL HOSE ROUTING (LATE 1984-1990 FXR, FLH AND FLT SERIES MODELS) 

Air cleaner 

Crankcase vent 

Oil filter 

- ------=-=- - --

Oil tank 

Oil tank vent 

.--Main oil feed 

Engine crankcase 
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0 OIL HOSE ROUTING (1985-1986 FXWG, FXEF AND FXSB MODELS) 

Return from 
filter 

Oil tank 

Oil tank vent 

11--- Oil filter 

3A. On FXR models, cl1eck the oil level on the oil tank 
sight gauge. The oil level is correct when it is above the 
top of the sight gauge. 

, 

NOTE 
On FXR models, raise the seat to check the 
oil level with the dipstick. 

Main oil 
feed 

3B. On all models, wipe the area around the oil filler cap 
with a clean rag. Then pull the oil filler cap out of the oil 
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 oil level on the dip-
stick. The oil level should be at the upper groove mark on 
the dipstick (Figure 9). If the oil level is at the lower 
groove mark, continue with Step 4. Install the dipstick. If 
the oil level is correct, go to Step 5. 
4. Add the recommended engine oil listed in Table 4 . 

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

5. Check the dipstick 0-r ing (Figure 10) for cracks or 
other damage. Replace the 0-ring if necessary. 
6. Reinstall the oil filler cap and push it down until it bot-
toms. 
7. Check the oil tank drain plug or hose for tightness. 

Air cleaner 

Engine 

©OIL HOSE ROUTING (1991 FXR, 
FLH AND FLT SERIES MODELS) 

,; 
FLT models 
oil tank 

from filter 
Air cleaner Crankcase/oil 

Main oil feed tank vent 

Crankcase 
breather Drain 

Return 

hose 
nipple 

Oil filter 

rear 

0 

front 

Engine 
crankcase 
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OIL HOSE ROUTING (1992-1998 FXR SERIES MODELS) 

··--------
·--

I • Drain hose nipple - --rn • , ' ' ' ' ' . . . . • • 
• 

Transmission vent hose -,-. / . ._ / 

'V 

Oil return hose -----,---..----
from filter 

Crankcase 
breather 

Oil 
tank 
vent 

Main oil ' 
feed hose 

@ 
Air 

To oil filter 

• I 
I 

• I 

0 OIL HOSE ROUTING (1992 FLH AND FLT SERIES MODELS) 

-- ..... .. ·---

. ,·· 

Air cleaner --1 

-Return from filter 

,,. 

@ 

To oil filter 

' ' \ 

. • 

# 
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0 OIL HOSE ROUTING (1993-1998 FLH AND FLT SERIES MODELS) 

···-----

\ \ 
\ '-, 

To c~ankcase fitting A ~ H 
' . ' 

\\ { 

To oil pump fitting . . 
\ ' 

Engine Oil Level Check (1993-1998 
FLH and FLT Series Models) 

,,·· 
/ 

) 

1. Start and run the engine for approximately ten minutes 
or until the engine bas reacl1ed normal operating tempera-
ture. Then turn the engine off and allow the oil to settle in 
the tank. 
2. Place the motorcycle on a level surface and park it on 
tbe jiffy stand. Do not check the oil level with the motor-
cycle standing straight up as it will resu lt in an incorrect 
reading. 
3. Wipe the area around. the oil filler cap with a clean rag. 
Then pull the oi l filler cap out of the fill spout. Wipe the 
dipstick with a clean rag and reinsert the ftller cap all the 
way into the fill spout until it botto1ns. Withdraw the filler 
cap and check the oil level on the dipstick. The oil level 
should be above the ADD QUART mark on the dipstick 
(Figure 11). Install the dipstick. If the oil level is at the 
lower groove mark, continue with Step 4. If the oil level is 
correct, go to Step 5. 
4. Add the recomn1ended engine oil listed in Table 4. 

CAUTION 
Do not ove,fill the oi / level in the oil tank, or 
the oil filler cap will be forced out when the 
oil gets hot. 

5. Check the dipstick 0-ring (Figure 10) for cracks or 
other damage. Replace the 0-ring if necessary. 

Air cleaner 

To oll filter 

. .. 

Upper mark (full) 
Lower mark (add oil) 

,,. 
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0 ENGINE OIL DIPSTICK (1993-1998 FLH AND FLT SERIES MODELS) 

,---...'° ___ Transmission 

\ 
• 

... ..... -
I 

I 
/ 

' 

( __ A_D_D_Q~U-A_R_T_-r,~~...,..,.,.,.,.-_,.,_....._4.,..a ..... , --=-:~,.,..,tt-~"""gr-0--D-O_=_N_O_T_O_V~~~:~ 

6. Reinstall the oil filler cap and push it down until it bot-
toms. 
7. Check the oil tank drain plug or hose for tightness. 

Engine Oil and Filter Change (AU Models) 

Regular oil and filter changes contribute 1nore to e11gine 
longevity than any other maintenance performed. Table 1 
lists the recominended oil and filter change intervals for 
motorcycles operated in moderate climates. If the motor-
cycle is operated under dusty conditions, the oil becomes 
contan1inated more quickly and should be changed 1nore 
frequently than recommended. 

Use a motorcycle oil 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 4 
for correct oil viscosity to use under anticipated ambient 
te1nperatures, not engine oil temperature. Using oil addi-
tives is not recommended because they can cause clutch 
slip. 

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

CAUTION 
Do not use the curren.t SH and SJ automo-
tive oils in motorcycle engines. The SH and 

SJ oils contain friction modifiers that 
reduce frictional losses on engine compo-
nents . Specifically designed for automotive 
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 {APJ) at www.recycleoil.org. 

1. Start and run the engine for approximately 10 minutes 
or until the engii1e has reached normal operating tempera-
ture. Turn the engine off and allow the oil to settle in the 
oil tank. Support the motorcycle so that the oil can drain 
completely. 
2. Clean off all dirt and debris around the oil filler cap. 
Remove the oil filler cap to speed up the flow of oil. 

WARNING 
The exhaust system is hot and the engine oil 
will be hot. Work quickly and carefully when 
removing the oil tank plug to avoid burning 
your hand and arrn. 

3A. On 1993-1998 FLH and FLT series models, place a 
drain pan underneath the oil pan. Remove the engine 
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@ ENGINE AND TRANSMISSION DRAIN PLUGS 
(1993-1998 FLH AND FLT SERIES MODELS) 

Transmission ·v '. . oil drain plug -. --I 

- I "~'• 
• I ·-• ·-·-·---• • -• -·-
• • -··-----
• . ··-· -·· - ·· -·-

. ·---- ,I 

C 
C e 
C 

i 
C 

-· :s --_5 
I 

!l f -. 
---1 I 

FRONT ____ ..,. I 
. • 

-
• 

' ,. 
Oil pan t 

I I u.-----=--~------A..------~ 
Engine oil drain plug • • • • 

Crossmember 

drain plug and gasket at the front of the oil pan (Figure 
12). Allow th.e oil to drain completely. 
3B. On all other models, place a drain pan beside the 1no-
torcycle. Then remove the oil tank drain plug and gasket 
(Figure 13) or remove the drain hose clamp at the drain 
hose connected to the bottom of the oil tank (Figure 14). 
4. On models with a dry clutch, remove the primary case 
drain plug located underneath the clutch cover and drain 
the primary case. Reinstall the drain plug and washer. 
5. Allow the oil to drain completely. 
6. To replace the oil filter, perform the following: 

a. Temporarily install the drain plug and gasket, and 
tighten finger-tight. Then move the drain pan un-
derneath the front portion of the crankcase and the 
oil filter. 

b. On 1984-1991 models, under the transmission 
housing, install a socket oil filter wrench squarely 
over the oil filter and loosen it counterclockwise. 
Quickly remove the oil filter because oil will begin 
to n1n out of it. 

c. On 1992-on models, at the front left side of the en-
gine, install a socket oil filter wrench squarely over 
the oil filter (Figure 15) and loosen it counterclock-

wise. Quickly remove th.e oil filter because oil will 
begin to run out of it. 

d. Hold the ftlter over tl1e drain pan and pour out the 
remaining oil. Place the filter in a plastic bag, seal 
the bag and dispose of it properly. 

e. Thoroughly wipe off all oil that drained onto the top 
surface of the left crankcase half. Wipe with a clean, 
lint-free cloth to eliminate all oil residue from the 
engine prior to installing the new oil filter. 

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

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

g. Screw the oil filter onto its mo1Lnt by hand and 
tighten it until the ftlter gasket touches the sealing 
surface. Then tighten the filter by hand an addi-
tional I /2 to 3/4 tum. 

7. On models with an oil tank, after rebuilding the engine 
and at every second oil change during warm riding 
weather, flush the oil tank as described in this section. 
During colder weather, the oil tank should be flushed at 
each oil change. 
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@ 
Drain hose 

• . 
I 

I 

n--- Hose clamp --.:::::::v 

Oil tank 

8A. On 1993-1998 FLH and FLT series models, reinstall 
the oil pan drain plug and gasket. Tighten securely. 

8B. On all other models, reinstall the oil tank drain plug 
and gasket or reinstall the drain hose clamp onto tl1e drain 
hose. 

9. Clean the tappet oil screen as described under Valve 
Lifter Oil Screen Cleaning in this chapter. 

10. Fill the oil pan (1993-1998 FLH and FLT series mod-
els) or oil tank (all other models) with the correct viscosity 
(Table 4) and quantity (TabJe 6) of oil. 

.. 
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11. Insert the filler cap into the oil tank or oil pan. Push it 
down until it bottoms. 

NOTE 
After oil has been added, the oil level will 
register above the upper groove dipstick 
mark until the engine runs and the filter fills 
with oil. To obtain a correct reading after 
adding oil and installing a new oil filter.fol-
low the procedure in Step 12. 

12. After changing the engine oil and fil ter, check the oil 
level as follows: 

a. Start and run the engine for 1 minute. Then shut it 
off. 

b. Check the oil level on the dipstick as described in 
this section. 

c. If the oil level is correct, it will register in the dip-
stick safe operating level range. If so, do not top off 
or add oil to bring it to the upper groove level on the 
dipstick. 

13. Check the oil filter and drain plug for leaks. 
14. Dispose of the used oil properly. 

Oil Tank Flushing (Except 1993-1998 
FLH and FLT Series Models) 

After rebuilding the engine and at every second oil 
change during wann riding weather, flush the oil tank be-
fore refilling it with new oil. During colder weather, flush 
the oil tank at each oil change. 
1. Drain the oil tank as previously described. 
2. Remove the oil tank as described in Chapter Four. 

CAUTION 
Do not t,y to totally flush the oil tank while it 
is mounted in the frame. Any sludge not re-
moved during this procedure will clog oil 
passages and cause engine seizure. 

3. Reinstall the oil tank drain plug (if used) and plug all 
tank hose openings. 
4. Fil l the oil tank 3/4 full with kerosene. 
5. Secure the d.ipstick in place and vigorously move the 
tank side-to-side and top-to-bottom to break loose accu-
mulated sludge and sediment within the tank. 
6. Remove the dipstick and drain the tank into a suitable 
co11tainer. Use a small flashlight and check for any large 
deposits of sludge and sediment that did not drain out. [f 
necessary, carefullJ, break any hard deposits loose with a 
wooden dowel or similar tool inserted into the tank. Re-
move these deposits. 
7. Repeat Steps 4-6 until aU deposits are removed and the 
interior of the oil tank is clean. 
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8. After the tank is clean, pour a small amount of clean 
engine oil into the tank and shake the tank to cover the 
walls with the oil. Drain and discard the oil. 
9. Clean the filler cap/dipstick assembly before installing 
it back into the tank. 
10. Remove the plugs from the oil tank hoses and rein-
stall the oil tank. as described in Chapter Four. 
11. Dispose of the used kerosene and oil properly. 

Transmission Oil 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/oil 
tank case opening. 

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

1. Ride the motorcycle for approximately 10 minutes an.d 
shift through al l gears until the transmission oil has 
reached norn1al operating temperature. Tum the engine 
off and allow the oil to settle in the tank. 
2. Park the 1notorcycle on a level surface and support it 
standing straight up. 
3. Wipe the area around the transmission filler cap. Refer 
(o Figures 16-18. 
4A. On four-speed models with an oil level plug, remove 
the oil level plug from the transmission cover. The oil 
should be level with the oi I level plug opening. If not, per-
fo1m Step 5. Reinstall the oil level plug. 
4B. On four-speed models without an oil level plug, re-
move the filler cap (Figure 17). The oil should be level 
with the filler cap opening. If not, perform Step 5. Rein-
stall the plug 
4C. On five-speed models, wipe the dipstick off and rein-
sert it into the transmission housing; do not screw the cap 
in place. Rest it on the housing and then withdraw it. The 
oi l level should be between the two dipstick marks. See 
Figure 19. 
5. If the oil level is low, add the recommended type of oil 
listed in Table 5. Do not overfill. 
6. On five-speed models, inspect the filler cap 0-ring. 
Replace if worn or damaged. 
7. On five-speed models, install the oil filler cap and 
screw it into place. 
8. Wipe ofI any spilled oil from the transmission case. 
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Drain plug 

L _..J 0.16-0.18 in. (4.06-4.57 mm) 

Transmission side cover 

lransmission Oil Change 

Table 1 lists the recon1mended transmission change in-
tervals. 
I. Ride the motorcycle for approximately l O minutes and 
shift through all four or five gears until the transmission 
oil has reached normal operating temperature. Tum off 
the engine and allow the oil to settle in the tank. 
2. 'Park the 1notorcycle on a level surface and support it 
standing straight up. 
3. Wipe the area around the transmission filler cap. Refer 
to Figures 16-18. 

NOTE 
On 1993-1998 FLH and FLT series models, 
the oil tank pan is equipped with two drain 
plugs. Make sure to remove the transmis-
sion oil drain plug at the rear and not the 
engine oil drain plug at the front. Refer to 
Figure 12. 
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4. Place a drain pan underneath the tra11smission drain 
plug. 

WARNING 
Ij'any oil spills onto the ground, wipe it up 
immediately before it contacts the rear tire. 

5A. On four-speed models, remove the drain plug and 
gasket from the bottom. of the transmission case. Allow 
the oil to drain for 10 minutes. 
5B. On 1993-1998 FLH and FLT series models, remove 
the rear drain plug and. gasket from underneath the trans-
mission housing. Allow the oil to drain for 10 minutes. 
5C. On all other five-speed models, remove the drain 
plug fTom the transmission side cover (Figure 20). Allow 
the oil to drain for 10 minutes. 
6. Check the drain plug gasket for damage and replace if 
necessary. 
7. The drain plug is magnetic. Check the plug (Figure 
21) for 1netal debris that may indicate transmission dam-
age. Then thoroughly clean it of all debris. Replace the 
plug if damaged. 
8A. On 1993-1998 FLH and FLT series models, install 
the drain plug and its gasket into the bottom of the trans-
n1ission housing and tighten securely. 

CAUTION 
On models where the drain plug screws into 
the side cover (Figure 20), the plug has ta-
pered threads. Do not overtighten the plug 
because it can lock into the cover. 

8B. On all other five-speed transmissions, instaU and 
tighten the drain plug tmtil the top of the drain plug is 
0.16-0.18 in. ( 4.06-4.57 mm) above the top surface of the 
transmission side cover (Figure 22). 

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

9. Refill the transmission through the side cover hole 
(Figures 16-18) with the reco1nrnended type (Table 5) 
and quantity (Table 6) of transmission oil 
10. Install the filler cap and new 0-ring. Tighten securely. 
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11. Remove the oil drain pan from underneath the trans-
mission and dispose of tl1e oil as outlined under Engine 
Oil and Filter Change in this section. 
12. Ride the motorcycle until the transmission oil reaches 
normal operating temperature. Then shut off the engine. 
I 3. Check the transmission oi l level as described in this 
chapter and readjust the level if necessary. 
14. Check the transmission drain plug for leaks. 
15. Check the transmission oil level as described in this 
section. Readjust the level if necessary. 

Primary Chaincase Lubrication 
Check (Dry Clutch Models) 

The primary chain is lubricated through a metering tube 
(Figure 23) that is connected to an oil line from the oil 
pump. A fixed (nonadjustable) metering orifice controls 
the oil flow. Any excess oil that collects in the primary 
cover is drawn back into the engine through the gearcase 
breather. W11enever the primary chain is adjusted, check to 
make sure that oil drops from the metering tube as follows. 
I. Remove the clutch inspection cover (Figure 24). 
2. Start the engine and check that oil comes out of the n1e-
tering tube (Figure 23). 
3. Turn off the engine. 
4. lf oil did not flow out of the metering tube in Step 2, 
check and clean the metering tube and the oil hose located 
behind the primary chaincase. 
, 

Primary Chaincase Oil Level 
Check (Wet Clutch Models) 

The primary chaincase oil lub1icates the clutch, primary 
chain and sprockets. Table 1 lists the intervals for check-
ing the chaincase oil level. When checking the primary 
chaincase oil level, do not allow any dirt or debris to enter 
the housing. 
l . Park tl1e motorcycle on a level surface and support it so 
that it is standing straight up. Do not support it on the jiffy 
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. Ren1ove the screws securing the clutch inspection 
cover and 0-ring (Figure 25). Remove the cover. 
3A. On 1984-1997 models, the oil level is correct when it 
is even with the bottom of the clutch opening or at the bot-
tom of the clutch diaphragm spring (Figure 26). 

·- -23 - · 
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3B. On 1998 models, the oil level is correct when it is 
even with the bottom of the clutch opening or at the bot-
tom of the clutch diaphragm spring (Figure 27). 

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

4. If necessary, add Harley-Davidson Primary Chaincase 
Lubricant or an equivalent through the opening to correct 
the level. 
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5. Instal l the clutch inspection cover 0-ring onto the pri-
mary chaincase cover. 
6. Install the clutch inspection cover and tighten the 
screws securely. 

Primary Chaincase Oil Change (Wet Clutch Models) 

Table 1 lists the recommended primary chaincase lubri-
cant replacement intervals. 
1. Ride the motorcycle for approximately 10 minutes and 
shift througl1 all gears until the transmission oil has 
reached normal operating temperature. Turn off the en-
gine and allow the oil to settle. 
2. Park the motorcycle on a level surface and support it 
standing straight up. 
3. P lace a drain pan under the chaincase and remove the 
drain plug (Figure 28). 
4. Allow tl1e oil to drain for at least 10 minutes. 
5. The drain plug is magnetic (models so equipped). 
Check the plug for metal debris that can indicate drive 
component or clutch damage. Then wipe off the plug. Re-
place the plug if damaged. 
6. Reinstall the drain plug and tighten securely. 
7. Remove the screws securing the clutch inspection 
cover and 0-ring (Figure 25). Remove the cover. 

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

8. Refill the primary cbaincase through the clutch open-
ing with the recommended type (Table 5) and quantity 
(Table 6) of pri1nary chain case oil. Do not overfill. The oil 
level must be even with the bottom of the clutch opening 
or at the botto1n of the clutch diaphragm spring. 
9. Install the clutch inspection cover 0 -ring (Figure 25) 
onto the primary chaincase cover. 
10. Ride the motorcycle until the primary chaincase oil 
reaches normal operating temperature. Then shut off the 

. eng1ne. 
11 . Check the primary chaincase drain plug for leaks. 

Drive Chain Lubrication 
(Enclosed Drive Chain Models) 

The drive chain is enclosed in a housing/cover assem-
bly (Figure 29). The drive chain is lubricated by the oil 
held in the housing assembly. Oil capacity used in the rear 
cover is not specified but is determined by the oil level in 
the rear cover. 
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1. Park the motorcycle on level grotmd in the upright po-
sition. 
2. To check chain housing oil level, remove the oil level 
bolt and 0 -ring from the lower cover (Figure 30). 
3. The oil level is correct if the oil is level with the botto1n 
of the hole. If the oil l.evel is correct, install the oil level 
bolt and 0-ring and tighten securely. If the oil level is low, 
proceed to Step 4. 
4. Fill the drive chain housing as follows: 

a. Wipe the top cover area around the oil filler cap. 
b. Carefully pry the oil filler p lug out with a small 

screwdriver (Figure 31). Do not gouge the upper 
cover when removing the plug. 

c. Slowly fill the housing with SAE 50 or SAE 60 en-
gine oil until it begins to drain out of the oil level 
bole. Install the oil level bolt and 0-ring and tighten 
securely. 

CAUTION 
Do not install transmission oil into the 
chain housing because it will damage the 
chain boots and seals. 

d. Wipe off the lower cover with a shop rag after in-
stalling the plug. 

e. Install the oil filler plug into the top cover. Make 
sure the plug completely seats in the cover hole. 

5. Check the chain housing for oil leaks. 
6. Check the tire for oil that may have contacted it during 
checking or filli11g tl1e rear cover. Thoroughly wipe the 
tire clean prior to riding the motorcycle. 

Drive Chain Lubrication (Open Drive Chain Models) 

1. Ride the motorcycle a few miles to warm the drive 
chain. A warm chain increases lubricant penetration. 
2 . Park the motorcycle on level ground. Support the 
motorcycle securely on a swing arm. stand with the rear 
wheel off the ground. 
3. Shift the transmission to neutral. 

CAUTION 
If the motorcycle is equipped with an 0-ring 
drive chain, lubricate it with a chain lubri-
cant specified for use on 0-ring chains. Us-
ing another type of lubricant can cause the 
0-rings to swell and deteriorate. 

NOTE 
On an 0-ring drive chain, the chain lubri-
cant is used mainly to keep the 0-rings pli-
able and to prevent the side plates and 
rollers from rusting. The actual chain lubri-
cant is enclosed within the 0-rings. 

• 
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4 . Oil the botto1n chain run with a commercial chain lu-
bricant. Concentrate on getting the lubricant down be-
tween the side plates, pins, bushings and rollers of each 
chain link. 
5. Rotate the chain and continue lubricating ttntil the en-
tire chain has been lubricated. 
6. Tum the rear wheel slowly and wipe off excess oil 
from the chain with a shop cloth. Also wipe off lubricant 
from the rear hub, wheel and tire. 
7. Remove the auxiliary stand. 

Front Fork Oil Change (1984-1996 and 1999 Models) 

Table 1 lists the recommended front fork oil change in-
tervals. 
1. On FLT models, remove the instrument panel and han-
dlebar. 
2. On 1986-1997 FLHT models, remove the front fairing 
as described in Chapter Fifteen. 

WARNING 
Use caution when releasing the air from the 
front fork air valve. Moisture and/orforkoil 
may spurt out when the air pressure is re-
leased. Protect eyes accordingly. 
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3A. On all FXR and FLT 1nodels with air fork, bleed the 
air from the front fork. Then remove the banjo bolt from 
the fork tube. 

WARNING 
The fork caps on non-air forks are under 
pressure from the .fork springs. Remove the 
caps slowly and carefully in Step 3B. 

3B . On all other models, remove the fork cap from one 
fork tube. See Figure 32, typical. 
4. Place a drain pan beside one fork tube and remove the 
drain screw and washer (Figure 33, typical). 
5. Apply the front brake lever and push down on the fork 
and release. Repeat this procedure until all of the fork oil 
is drained. 
6. Inspect the sealing washer on the drain screw; replace 
if necessary. 
7. Rein.stall the drain screw and washer. Tighten securely. 
8. Repeat Steps 4-7 for the opposite fork tube. 

CAUTION 
Do not allow the fork oil to contact any of 
the brake components. 
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9. Support the motorcycle with the front wheel off the 
ground. Both fork tubes should. be fully extended. Refer 
to Motorcycle Stands in Chapter 10. 
10. Insert a small clear plastic tube into the opening in the 
fork cap bolt opening. Attach a funnel to the plastic tube 
and refill each fork leg with the correct viscosity and 
quantity of fork oil. Refer to Table 5 and Table 7. 
11. Repeat Step 10 for the opposite fork tube. 
12. Check the fork cap 0-ring (if so equipped) and re-
place it if necessary. 
13. Reinstall the fork cap and 0-ring or banjo bolt. 
14. Repeat for the opposite fork tube. 
15. Pressurize the front fork tubes to the air pressure in 
TabJes 10-12 (models so equipped). 
16. Install all parts previously removed. 
17. Road test the motorcycle and check for leaks. 

Front Fork Oil Change (1997-1998 Models) 

Table 1 lists the recommended fork oil change inter-
vals. 
1. Disconnect the negative battery cable from the battery 
as described Chapter Nine. 
2A. On FLHT, FLI-ITC and FLHTC-Ul models, remove 
the 01tter fairing and radio. On FLHT models, also remove 
the glove box as described in Chapter Fifteen. 
2B. On FLHR, FLHR-I and FLHRC-I models, remove the 
headlight nacelle as described in Chapter F ifteen. 
2C. On FLTR and FLTR-I models, remove the instrument 
nacelle as desc1ibed in Chapter F ifteen. 
3. On models so equipped, remove the right side 
saddlebag as described in Chapter Fifteen. 

WARNING 
Use caution when releasing the air.from the 
front fork air valve. Moisture and/orfork oil 
may spurt out when the air pressure is re-
leased. Protect eyes accordingly. 

4. Cover the rear brake assen1bly and wheel prior to re-
leasing the compressed air from the front air valve. If nec-
essary, wipe any oil residue that m ight have been ejected 
from tl1e air valve. 
5. Remove tl1e cap from the front fork air valve (Figure 
34). Tl1en slowly depress the air valve to evacuate the air 
fron1 the front fork air pipe system. Unscrew and remove 
the core from tl1e air valve. Place the air valve core and 
cap in a reclosable plastic bag to avoid misplacing them. 
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6. Place a drain pan beside one fork tube. Th.en remove 
the drain screw and washer (Figure 33, typical) from the 
slider. 
7. Straddle the motorcycle and apply the front brake le-
ver. Push down on the fork and release. Repeat to force as 
n1ucb oil as possible out of the fork tube. 

CAUTION 
Do not allow the fork oil to contact any o_f 
the brake components. 

8. Replace the drain screw washer if damaged. 
9. Repeat Steps 6-8 for the opposite fork tube. 
10. Support the motorcycle on a stand or floor jack. Refer 
to Motorcycle Stands in Chapter Ten. 
11. Unscrew and remove the hex bolt (Figure 35) secur-
ing the baajo fitting to the top of each fork tube. 
12. Carefully move the air pipe assembly from the top of 
the fork tubes. 
13. After the fork oil has thoroughly drained, install the 
drain screw and washer into the fork slider. Tighten the 
drain screw securely. 
14. Insert a clear plastic tube into the fork cap bolt open-
ing (Figure 36). Attach a funnel to the plastic tube and re-
fill each fork leg with the correct viscosity and quantity of 
fork oil. Refer to Table 5 and Table 7. Remove the small 
furu1el and plastic tube. 
15. Repeat for the opposite fork tube. 
J 6. Install the valve core and tighten it securely into the 
front fork air valve (Figure 34) 

• 
17. Apply clean fork oil to new 0-rings on the banjo fit-
tings (Figure 37). Then install them onto the banjo fit-
ting. 
18. Carefully install the air pipe assembly onto the top of 
the fork tubes. 
19. Slowly screw the hex bolt (Figure 35) securing the 
banjo fitting to the top of the fork tube. Hold the air pipe 
assembly to keep it from turning. Then tighten the hex 
bolt to 97-106 in.-lbs. (11-12 N•m). 
20. Pressurize the front forks to the air pressure in Table 
12. 
21. Install all items removed in Steps 2 and 3. 
22. Reconnect the negative battery cable as described in 
Chapter Eight. 
23. Road test the motorcycle and check for leaks. 

Control Cable Lubrication 
(Non-Nylon Lined Cables Only) 

Lubricate the non-nylon lined control cables at the in-
tervals specified in Table 1 or when they become stiff or 
sluggish. At this time, inspect each cable for fraying and 

• 
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cable sheath damage. Cables are relatively inexpensive 
and should be replaced if faulty. L11bricate the cables with 
a cable lubricant. 

CAUTION 
lj' the cables have been replaced with ny-
lon-lined cables, do not lubricate 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 nylon-lined and 
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other afterm.arket cables, follow the manu-
facturer .s instructions. 

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

CAUTION 
The starting enrichrnent valve (choke) cable 
on 1990-on models is designed to operate 
with a certain amount of cable resistance. 
Do not lubricate the starting enrichment ca-
ble or its conduit. 

NOTE 
The major cause of cable breakage or cable 
stiffness is iniproper lubrication. Maintain-
ing the cables as describecl in this section 
will ensure long service life. 

IA. Disconnect the clutch cable ends as described under 
Clutch Cable Replacement in Chapter Five. 
lB. Disconnect both throttle cable ends as described un-
der Throttle and Idle Cables in Chapter Eight. 
2. Attach a lubricator tool to the cable following its man-
ufacturer's instructions (Figure 38). 

NOTE 
Place a shop cloth at the end of the cable to 
catch all excess lubricant. 

• 
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3. Insert the lubricant nozzle tube into the lubricator, 
press the button on the can, and hold it down until the lu-
bricant begins to flow out of the other end of the cable. If 
the lubricant squirts out from around the lubricator, it is 
not properly clamped to the cable. 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 dam-
aged 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 tl1e throttle cable ends as described 
under Throttle and Idle Cable Replacement in Chapter 
Eight. 
6. Adjust the cables as described in fuis chapter. 

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 
Eight. Lubricate the throttle control grip (where it con-
tacts the handlebar) with graphite. 

Speedometer Cable Lubrication 

Lubricate the cable every year or whenever needle op-
eration is erratic. 
l. Disconnect the speedometer cable from underneath 
the speedometer. 
2. Pull the cable from the sheath. 

3. Thoroughly clean off all old grease if it is contami-
nated. 
4. Thoroughly coat the cable with a multipurpose grease 
and reinstall into the sheath. 
5. Make sure the cable is correctly seated into the drive 
unit. If not, it will be necessary to disconnect ilie cable at 
its lower connection and reattach. 
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Steering Head Lubrication (1991-1998 FLH 
and FLT and 1992-1998 FXR Series Models) 

Table 1 lists tbe recommended steering bead lubrica-
tion intervals. 

On 1991-1998 FLH and FLT and 1992 FXR series 
models, a grease fitting (Figure 39) is located on the left 
side of the steering b.ead. All 1993-1998 FXR series mod-
els have a grease-fitting hole in the right side of the steer-
ing head. Th.e bole is tapped and sealed with a removable 
plug. 

Wipe the grease fitting clean prior to installing the 
grease gun. Wipe off any excess grease from the fitting. 
1. On 1993-1998 FXR models, remove the grease-fitting 
plug and install a grease fitting. 
2. On FLHTC and FLHS models, remove the front fair-
ing as described in Chapter Fifteen. 
3. Snap the grease gun nozzle onto the fitting. Slowly 
pump the gun until grease starts to ooze out between the 
upper and lower steering head bearings. 
4. Remove the grease gtm and wipe off all excess grease. 
5. On 1993-1998 FXR models, remove the grease fitting 
and reinstall the plug. 
6. On FLHTC and FLHS models, install the headlight as-
sembly as described in Chapter Nine. 

Steering Head Lubrication (AIJ M.odels 
Except 1991-1998 FLH and FLT and 
l992-1998 FXR Series Models) 

Table 1 lists tbe recommended steering head lubrica-
tion intervals. 

At the prescribed intervals, the steering bearings must 
be removed from the steering bead, cleaned and lubri-
cated. Complete lubrication will reqt1ire removal of the 
steering head assembly as described in Chapter Eleven. 

Rear Swing Arm Pivot Shaft Lubrication 
(FXWG, FXSB and FXEF Models) 

Table 1 lists the recommended rear swing arm pivot 
shaft lubrication intervals. 

A grease fitting is located in the middle of the swing 
arm on the bottom side. Wipe the grease fitting clean prior 
to installing the grease gun. Wipe off any excess grease 
from the fitting. 
1. Park the motorcycle on a level surface and support it 
on the jiffy stand. 
2. Snap the grease gun nozzle onto the fitting. Slowly 
pum.p the gun until grease fills the area between the bear-
. 1ngs. 
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If the grease fitting will not take the grease, 
it may be plugged. Remove the fitting and 
clean or replace it. 

3. Re1nove the grease gun. 

.,,. .. 

Rear Brake Pedal and Shift Linkage Lubrication 

On some models, a grease fitting is installed on the 
brake pedal and/or shift linkage mounting bracket that al-
lows periodic lubrication of the respective pivot shaft. 

Wipe the grease fitting clean prior to installing the 
grease gun. Wipe off any excess grease from the fitting. 
1. Park the 1notorcycle on a level surface and support it 
on the jiffy stand. 
2. Snap the grease gun nozzle onto the fitting. Slowly 
pump the gun until grease starts to ooze out of the pivot 
shaft area. 
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NOTE 
I.f the grease fitting will not take the grease, 
it is probably plugged. Remove the fitting 
and clean or replace it. 

3. Remove the grease gun. 

Miscellaneous Lubrication Points 

Lubricate the clutch lever, front brake lever, rear brake 
lever, jiffy stand pivot and footrest pivot points. Use SAE 
lOW/3 0 motor oil. 

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. 

Front Rubber Mount Inspection 
(FXR, FLH and FLT Series Models) • 

Check the front rubber engine mount for cracks or dam-
age. Check the area between the large metal washer and 
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the frame for damage. If the rubber rnot1nt is damaged, it 
must be replaced. 

After replacing the front rubber mount, adjust the vehi-
cle alignment as described in this chapter. 

Engine Stabilizer Links 
(FXR, FLH and FLT Series Models) 

Check the engine stabilizer links (Figure 40) for loose-
ness or damage. Check end play by moving the links 
along the mounting axis. Replace the links if end p lay is 
0.025 in. (0.63 mm) or more as described in Chapter Four. 

Primary Chain Adjustment 

As the primary chain stretches and wears, free p lay 
movement increases. Excessive free play will cause pre-
mature chain and sprocket wear and increase chain noise. 
If the free play is adjusted too tightly, the chain will wear 
prematurely. 
1. Park the rnotorcycle on level ground. Support the mo-
torcycle securely on a swing ann stand with the rear wheel 
off the ground. 
2. D isconnect the negative battery cable as described in 
Chapter Nine. 

NOTE 
Note the locations of the inspection cover 
screws. On some models, there are two dif-
ferent-length screws, a.nd they must be rein-
stalled in the correct locations. 

3. Remove the primary chain inspection cover and gasket 
(Figure 41). 
4. Tum the primary chain to find the tightest point on the 
chain. Measure chain free play at this point. 

NOTE 
Figure 40 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 (A, Figure 42). The cor-
rect primary chain free p lay specifications are: 

a. Cold engine: 5/8 to 7/8 in. (15.9-22.3 mm). 
b. Hot engine: 3/8 to 5/8 in. (9.5-15.9 mn1). 

If the primary chain free play is incorrect, continue with 
Step 6. If the free play is correct, go to Step 7. 
6. To adjust free play, perform the following: 

a. Loosen the primary chain adjuster shoe nut or bolt 
(B, Figure 42). 

b. Move the shoe assembly up or down to correct free 
play. 
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c. Tighten the primary chain adjuster shoe nut or bolt 
to 22-29 ft.-lb. (30-39 N•m). Then recheck free 
play. 

7. Install the primary chain inspection cover (Figure 41) 
and new gasket. Tighten the cover screws securely. 
8. Lower the motorcycle to the ground. 

Enclosed Drive Chain Adjustment 

When adj us ting the chain. check the free play at several 
places along its length by rotating the rear wheel. The 
chain will rarely wear uniformly and as a result will be 
tighter at some places than others. Make sure the chain 
free play at the tightest place on the chain is not less than 
the specification. 
1. Remove the bolts holding the upper chain cover (Fig-
ure 43). Slide the cover forward to expose as much of the 
upper chain run as possible. Secure the cover with a 
bungee cord. 
2. Park the motorcycle on level ground. Support the mo-
torcycle securely on a swing arm stand with the rear wheel 
off the ground. 
3. Tum the rear wheel and check the chain for its tightest 
point. Mark this spot and turn the wl1eel so that the mark is 
located midway between both sprockets on the upper 
chain run. 
4. Push the chain up midway between the sprockets on the 
upper chain run and check free play. The correct free play is 
1/2 in. (12.7 mm) with an assistant sitting on the seat. 
5. If chain adjustment is incorrect, adjust it as follows: 

a. Support the motorcycle securely on a swing arm 
stand with tl1e rear wheel off the ground. 

b. Loosen the rear axle nut (Figure 44). 
c. Loosen the anchor bolt locknut and loosen the an-

chor bolt (Figure 44) if so equipped. 
d. Turn each axle adjuster in or out to achieve the cor-

rect chain free play. Turn both axle adjusters in 
equal amounts to maintain rear wheel alignment. 

e. When the chain free play is correct, check chain align-
ment with the tool shown in Figure 45. Measure from 
the center of the swing arm pivot shaft to the center of 
the rear axle. Slide the rubber grommet along the tool 
until it aligns with the center of the axle. Now check 
alignment on tl1e opposite side. Compare the rubber 
grommet position with the center of the axle. The 
alignment on both sides of the axle 1nust be within 
0.32 in. (0.8 mm) of each other. If necessary, adjust the 
axle with the axle adjusters while maintaining correct 
chain free play at the same time. 

f. Tighten the axle nut to the specification in Table 13. 
Tighten the chain adjuster locknuts securely. 
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g. Tighten the anchor bolt (Figure 44) until the rubber 
plug in the center of the bolt just starts to compress, 
then stop. Secure the bolt with a wrench when tight-
ening the locknut to 20 ft.-lb. (27 N•m). 

6. If the drive chain cannot be adjusted within the limits 
of the chain adjusters, the chain has stretched and must be 
replaced. Replace the drive chain a11d both sprockets as a 
set. If only the drive chain is replaced, the worn sprockets 
will cause rapid chain wear. 
7. Release the chain cover and apply a coating of RTV 
silicone sealant to the chain cover and to the chain hous-
ing mating surface. Secw·e the cover with its screws and 
tighten securely. 
8. Remove the swing arm stan.d. 
9. After adjusting the drive chain, adjust the rear brake 
pedal free play as described i11 this chapter. 
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Open Drive Chain Ad_justment 

Washer 

Lockwasher 

Clean the drive chain after riding over dusty or sandy 
conditions. A properly maintained chain provides n1axi-
mum service life and reliability. 

When adjusting the chain, check the free play at several 
places along its length by rotating the rear wheel. The 

Rubber grommet 

1/8 in. (3.17 mm) aluminum or brass rod 

chain will rarely wear uniformly and as a result will be 
tighter at some places than others. Make sure the chain 
free play at the tightest place on the chain is not less than 
the specification. 
l. Park the motorcycle on level ground. Support the 1no-
torcycle securely on a swing arm stand with the rear wheel 
off the ground. 
2. Tum the rear wheel and check the chain for its tightest 
point. Mark this spot and tum the wheel so that the mark is 
located midway between both sprockets on the lower 
chain run. 
3. Push the chain up midway between the sprockets on 
the lower chain run and check free play (Figure 46). The 
correct free play is 1/2-5/8 in. (12.7-15.87 mm) with an 
assistant sitting on the seat. 
4. Jf chain adjustment is incorrect, adjust it as follows: 

a. Loosen the rear axle nut (Figure 47). 
b. Loosen the axle adjuster locknut. 
c. Tun1 each axle adjuster (Figure 48) in or out to ad-

just chain free play. Turn axle adjusters in equal 
amounts to .maintain rear wheel alignment. 

d. W11en the chain free play is correct, ch.eek chain 
alignment with the tool shown in Figure 49. Mea-
sure from the center of the swing arm pivot shaft to 
the center of the rear axle. Slide the rubber grom1net 
along the tool until it aligns with the center of the 
axle. Now check alignment on the opposite side. 
Co111pare the rubber grommet position with the cen-
ter of the axle. TI1e alignment on both sides of the 
axle must be within 0.32 in. (0.8 mm) of each other. 
If necessary, adjust the axle with the axle adjusters 
whi]e maintaining con·ect chain free play at the 
san1e time. 

e. Tighten the axle nut to 60-65 ft. -lb. (81-88 N•m). 
Tighten the chain adjuster lock.nuts securely. 

5. If the drive chain cannot be adjusted within the limits 
of the chajn adjusters, the chain has stretched and must be 
replaced. Replace the drive chain and both sprockets as a 
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set. If only the drive chain is replaced, the worn sprockets 
will cause rapid chain wear. 
6. Remove the swing arm stand. 
7. After adjusting the drive chain, adjust the rear brake 
pedal free play as described in this chapter. 

Open Drive Chain Cleaning and Inspection 

Clean the drive chain after riding over dusty or sandy 
conditions. A properly maintained chain provides maxi-
mum service life and reliability. 

CAUTION 
Some models are equipped with an 0-ring 
drive chain. Clean the chain with kerosene 
only. Solvents and gasoline cause the rub-
ber 0-rings to swell. The drive chain then 
becomes so stiff it cannot move or flex. if 
this happens, the drive chain must be re-
placed. High-pressure washers and steam 
cleaning can also damage the 0-rings. 

J . Ride the motorcycle a few miles to warm the drive 
chain. A warm chain increases lubricant penetration. 
2. Park the motorcycle on level ground. Support the mo-
torcycle securely on a swing arm stand with the rear wheel 
off the ground. 
3. Remove the drive chain as follows: 

a. Loosen the rear axle nut and the chain adjusters and 
push the rear wl1eel forward. 

. b. Locate the .master link. Then remove the outer link 
clip. 

c. Remove the master link with a chain breaking tool 
and separate the drive chain. 

d. Using the master link, connect one end of an old 
chain to t11e existing chain. Then pull the existing 
chain out from around the front drive sprocket. Dis-
connect and remove the existing chain from the old 
chain. Leave the old chain in place. 

NOTE 
Wear rubber gloves when cleaning the drive 
chain in the following steps. 

4A. On 0-ring chains, perform the following: 
a. Do not soak 0-ring chains in any type of solvent. 
b. Soak a thick rag in kerosene. Then wipe it against a 

short section of the chain run. Repeat until all oftl1e 
chain is clean. To remove stubborn dirt, scrub the 
rollers and side plates with a soft brush. Clean one 
section of the chain at a time. 

4B. On chains without 0-rings, perform the following: · 
a. Soak tl1e chain in a pan of kerosene or solvent for 

approxinlately 15-30 minutes. Move it around and 

Axle bolt 
' 

- - -
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flex it to remove dirt trapped between the pins and 
rollers. 

b. Scrub the rollers and side plates with a stiff brush 
and rinse away loosened grit. 

c. Rinse it a couple of times to 1nake sure all dirt is 
washed out. 

d. Place an empty can underneath the chain to catch 
the kerosene or solvent and hang up the chain and 
allow it to dry thoroughly. 

5. After cleaning the chain, examine it for the fo llowing 
conditions (Figure 50). If the chain is dan1aged or se-
verely worn, replace it. 

a. Excessive wear. 
b. Loose pins. 
c. Dan1aged rollers. 
d. Damaged plates. 
e. Dry plates. 
f. On 0-ring chains, check for worn, dan1aged or 

missing 0 -rings (Figure 51). 

' 
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CAUTION 
Always check both sprockets when the drive 
chain is removed. If wear is visible on the 
teeth, replace the chain and both sprockets 
as a set. Never install a new chain over worn 
sprockets or a worn chain over new sprock-
ets. 

6. Reverse Step 3 to install the drive chain. Reconnect the 
drive chain with a new master link and side plate. Then in-
stall the master link spring clip with the closed end facing 
in the direction of chain travel (Figure 52). Make sure the 
clip seats completely in the li nk grooves. 
7. Lubricate the drive chain as previously described in 
this section. 

Drive Chain and Sprocket Inspection 

Frequently check the chain and both sprockets for ex-
cessive wear and da1nage. 
1. Clean the drive chain as described in this chapter. 
2. Park the motorcycle on level ground. Support the mo-
torcycle securely on a swing arm stand with the rear wheel 
off the ground. 
3. Tu1n the rear wheel and inspect both sides of the chain 
for missing or damaged 0-rings. 
4. At the rear sprocket, pull one of the links away from 
the driven sprocket. If the link pulls away more than 1/2 
the height of the sprocket tooth (Figure 53), the chain is 
excessively worn. 
5. Inspect the inner plate chain faces. They should be pol-
ished on both sides. If they show considerable uneven 
wear on one side, the sprockets are not aligned properly. 
Severe wear requires replacement of not only the drive 
chain but also the drive and. driven sprockets. 
6. Inspect the drive and driven sprockets for the follow-
ing defects: 

a. Undercut or sharp teeth (Figure 54). 
b. Broken teeth. 
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7. If excessive chain or sprocket wear is evident, replace 
the drive chain and both sprockets as a complete set. If 
only the drive chain is replaced, the worn sprockets will 
cause rapid chain wear. 

Final Drive Belt Deflection and Adjustment 

The final drive belt stretches very little after the first 
500 miles (800 km) of operation, but it should be in-
spected for tension and alignment according to the main-
tenance intervals in Table l . If the belt appears severely 
worn or wearing incorrectly, inspect it as described in 
Chapter Twelve. 

NOTE 
Check the drive belt defection and align-
ment when the belt is cold. 

1. On models so equipped, remove the left side saddlebag 
as described in Chapter Fifteen. 
2. Remove the drive belt debris cover. 
3. Support the motorcycle with the rear wheel off the 
ground. Then turn the rear wheel and check the drive belt 
for its tightest point. When this point is located, tum the 
wheel so that the tight spot is midway between the front 
and rear sprockets on the lower belt run. 
4. Lower the motorcycle to the ground. 
5. Position the motorcycle so that both wheels are on the 
ground. Check and adjust drive belt deflection in the fol-
lowing steps with an assistant sitting on the motorcycle 
seat facing forward. 

NOTE 
Use the Harley-Davidson belt tension 
gauge (part No. HD-35381) or equivalent to 
apply pressure to the drive belt in Step 6. 

6A. On FXWG and FXSB models, perform the follow-
. mg: 

a. Apply a force of 10 lbs. (4.5 kg) to the middle of the 
lower belt strand while measuring the deflection of 
the upper belt (Figure 55). 

b. The top belt strand should deflect 3/8-1/2 in. 
(9.5-13 mm). 

6B. On all models except FXWG and FXSB models, per-
form the following: 

a. Apply a force of 10 lbs. ( 4.5 kg) to the middle of the 
lower strand while measuring the deflection at the 
same point (Figure 56). 

b. The bottom belt strand should deflect 5/ 16-3/8 in. 
(8-9.5 mm). 

7. Support the motorcycle with the rear wheel off the 
ground. 
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+ + ---
Belt deflection 

1 O lbs. (4.5 kg) of force 

8. Rem.ove the cotter pin (models so equipped) and 
loosen the rear axle nut. 
9. On 1985 models, loosen the brake anchor locknut and 
the anchor nut (Figure 44). 
10. Turn each axle adjuster (Figure 48) in or out as re-
quired and in equal amounts to maintain rear wheel align-
ment. Recheck belt free play as described in Step 4. 
11. When belt free play is correct, check belt alignment 
with the alignment tool shown in Figure 49. Measure 
from the center of the swing arm pivot shaft to the center 
of the axle. Slide the rubber grommet along the tool until it 
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aligns with the center of the axle. Now check alignment 
on the opposite side. Compare the rubber grommet posi-
tion with the center of the axle. The alignment on both 
sides of the axle 1nust within 0.32 in. (0.8 mm) of each 
other. If necessary, adjust the belt with the adjusters, while 
at the same time maintaining correct belt free play as 
described in Step 4. 

12A. On 1984-1988 models, tighten the axle nut to 60-65 
ft.-lb. (81-88 N•m). 
12B. On 1989-1998 models, tighten the axle nut to 60 
ft-lb. (81 N•m). If necessary, tighten the nut to align the 
11ole in the axle with the slot in the nut. Do not exceed 65 
ft.-lb. (88 N•m); do not loosen the nut to align the hole and 
slot. Install a new cotter pin and bend the end over com-
pletely. 
13. On 1985 models, tighten the anchor bolt (Figure 44) 
until the rubber plug in the center of the bolt just starts to 
compress. Then stop. Secure the bolt with a wrench when 
tightening the locknut to 20 ft. -lb. (27 N•m). 
14. Lower the rear wheel to the ground. 
15. Install the drive belt debris cover. 
16. On models so equipped, install the left side saddlebag 
as described in Chapter Fifteen. 
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Vehicle Alignment 

This procedure checks the alignment of the rear axle 
with the swing arm pivot shaft. It also ch.eeks the engine 
stabilizer adjustment that aligns the engine in the frame. 
These checks determine the condition and alignment of 
the co1nponents that hold the motorcycle together: steer-
ing stem, front axle, engine, swing ann pivot shaft and 
rear axle. If any of these items are out of alignment, the 
motorcycle will not handle properly. Bad handling will in-
crease the vibration level while reducing overall 
perfonnance and drivability. 

Preliminary inspectio,, 

Before checking vehicle alignment, make the following 
checks to spot problems caused from normal wear. Ad-
just, repair or replace any component as required. 
1. The engi11e top stabilizer (Figure 57), 1nounted be-
tween the cylinder heads and upper frame tube, aligns the 
top portion of the engine in the frame. 
2. The engine bottom stabilizer (Figure 58), connecting 
the engine front mounting bracket with the frame via the 
front engine mount, aligns the botto1n portion of the en-
gine in the fran1e. 
3. Check both engine stabilizers for loose or damaged 
parts. To adjust the engine stabilizer, perform the Align-
ment procedure in this section. 
4. Check the steering head bearing adjustment as de-
scribed 11nder Steering Play Adjustment in Chapter 
Eleven. 
5. Check the runout of each wheel as described in Chap-
ter Ten. 

Align,nent 

Eacl1 align.ment step, check and adjust111ent affects the 
next one. Work carefully and accurately when perform:i11g 
th.e following steps. 
1. Perform all of the checks listed under Preliminary In-
spection in this section. When all of the checks are within 
the specifications, continue with Step 2. If the motorcycle 
has been involved in a crash, refer frame alignment to a 
Harley-Davidson. dealership or motorcycle fra1ne 
alignment special ist. 
2. Disconnect the negative battery cable from the battery 
as described in Chapter Nine. 
3. On models so equipped, remove both saddlebags as 
described in Chapter Fifteen. 
4. Remove the fuel tank as described in Chapter Eight. 
5. Remove the mufflers as described in Chapter Eight. 
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Rubber grommet 
1/8 In. (3.175 mm) 
aluminum rod 

6. On models so equipped, ren1ove both passenger foot-
boards as described in Chapter Fifteen. 
7. On n1odels so equipped, remove the chrome trin1 cap 
from the swing arm passenger footrest brackets. 
8. Insert the blunt end of the alignment tool (Figure 59) 
into the center of the swing arm pivot shaft. Slide the rub-
ber grommet down the length of the tool until it is aligned 
with the center of the rear axle. 
9. Without repositioning the grommet, remove the tool 
an.d repeat Step 8 for the opposite swing arm side, com-
paring this position with the first measurement. The mea-
surement must be equal. If the alignment is incorrect, 
perform the following. When the drive chain or drive belt 
adjustment is correct, continue with Step 10: 

a. Open Drive Chain Adjustment in this section. 
- b. Enclosed Drive Ch.ain Adjustment in this section. 

c. Final Drive Belt Deflection and Adjustment in this 
section. 

NOTE 
The following steps must be performed with 
the rear wheel off the ground. 

10. Park the motorcycle on level ground. Support the mo-
torcycle securely on a swing arm stand with the rear wheel 
off the ground. 
11. At the top stabilizer on tl1e left side of the vehicle, re-
move the bolt securing the stabilizer link to the top engine 
mounting bracket (Figure 57). 
12. On 1995-1998 1nodels, remove the flange locknuts 
securing the voltage regttlator to the frame. Remove the 
voltage regulator from the mounting studs and move it out 
of the way. Suspend it with a piece of wire, do not suspend 
it with the electrical. harness. 
13. At the bottom stabilizer on the front of the 
1notorcycle, thoroughly loosen the center throughbolt and 
the two mount-to-frame bolts securing the mount to the 
frame and e11gine bracket. Refer to Figure 60, typical. 

Engine-to-front engine 
mounting bracket bolt 

f 

.. 
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14. Verify that the front and rear wheels are aligned as 
follows: 

a. Place a straightedge along each side of the rear 
wheel and check that the front wheel is centered be-
tween the two straightedges (Figure 61). Dimen-
sion A must be equal to Dimension C, and 
Dimension B must be equal to Dimension D. 

b. If alignment is incorrect, use an open-end crowfoot 
wrench and loosen the two jam nuts on the bottom 
stabilizer link (Figure 60) . 

c. Use an open-end crowfoot wrench and loosen the 
two jam nuts on the top stabilizer link (Figure 62). 

d. Adjust the top stabilizer until the bolt removed in 
Step l l can be reinstalled without pushing the en-
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Top engine 
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gine either to the left or right. Install the bolt and 
washer and tighten securely. 

15. Tighten the jam nuts on both the top and botto1n stabi-
lizer links. 
16. With the engine weight on the front rubber mount, 
verify that the two front rubber mount-to-frame mount 
bolts are loose. 
17. Push the rubber mount plate from side to side UJ1til 
the rubber bulge, below the frrune crossmember, is cen-
tered with the plate and equally compressed fro1n side to 

• JI/ 'l'L p 
:2 

./ / I 

C 
/ D / 

side. Tighten tl1e two front rubber mount-to-frame side 
mount bolts to 33-38 ft.-lb. (45-52 N•m). 
18. Remove the front e11gine n1ounting bracket-to-nibber 
long center mount bolt, washer and nut (Figure 60). 
19. With the engine weight on the front rubber mount, 
push the rubber mount plate forward and rearward until 
the rubber bulge, below the frame crossmember, is cen-
tered with the plate and equally compressed forward and 
rearward. 
20. With tl1e rubber mount centered, install the front en-
gine mounting bracket-to-rubber mount bolt, washer and 
nut. Make sure the bolt does not bind while traveling 
through the rubber mount and the front engine n1ount. 
21. Tighten the front engin.e mounting bracket-to-rubber 
center mount bolt to 35-45 ft.-lb. (47-61 N•m). Check the 
alignment of the rubber mount after the bolts are tightened 
in Step 17 and Step 18. 
22. On 1995-1998 models, install the voltage regulator 
onto the mounting studs and tighten the flange 1ocknuts 
securely. 
23. On models so equipped, install the chrome trim cap 
onto the passenger footrest brackets. 
24. On models so equipped, install both passenger foot-
boards as described in Chapter Fifteen. 
25. Install the 1nufflers as described in Chapter Eight. 
26. Install the fuel tank as described in Chapter Eigl1t. 
27. On models so equipped, install both saddlebags as 
described in Chapter Fifteen. 
28. Connect the negative battery cable as described in 
Chapter Nine. 

Brake Pad Inspection 

1. Without removing the front or rear brake calipers, in-
spect the brake pads for damage. 
2. Measure the thickness of each brake pad lining (Figure 
63) with a ruler. Replace the brake pad if it is worn to the 
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minimum thickness of 1/16 in. (J .58 mm). Replace the 
brake pads as described in Chapter Thirteen. 

Disc Brake Fluid Level Check 

lA. On 1984-1994 models, to check the front master 
cylinder, perfo1m the following: 

a. Tum the handlebar straight ahead so the master cyl-
inder is level. 

b. Observe the brake fluid level by looking at the sight 
glass (Figure 64) on the side of the master cylinder 
reservoir. If the fluid level is correct, the sight glass 
will appear dark purple. If the level is low, the sight 
glass will have a lightened, clear appearance. 

lB. On 1995-on models, to check the front master cylin-
der, perform the following: 

a. Tum the handlebar straight ahead so the master cyl-
inder is level. 

b. Observe the brake fluid level by looking at the sight 
glass (Figure 65) on the master cylinder reservoir 
top cover. If the fluid level is correct, the sight glass 
will appear dark purple. If the level is low, the sight 
glass will have a lightened, clear appearance. 

2A. On 1984-1994 models, to check the rear master cylin-
der, perform the following: 

a. Support the motorcycle so that the rear master cyl-
inder is level. 

b. Re1nove the screws securing the top cover and re-
move the top cover and diaphragm. 

c. The brake fluid level should be 1/8 in. (3 .17 mm) 
below the gasket surface. 

d. If the fluid level is correct, reinstall the diaphragn1 
and top cover. Tighten the screws securely. 

2B. On 1995-on models, to check tl1e rear master cylinder, 
perform the following: 

a. Support the motorcycle so that the rear master cyl-
inder is level. 

b. Observe the brake fluid level by looking at the sight 
glass (Figure 66) on the side of the master cylinder 
reservoir. If the fluid level is correct, the sight glass 
will appear dark purple. If the level is low, the sight 
glass will have a lightened, clear appearance. 

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 mix these two 
completely different types of brake fluid. 
Doing so will lead to brake component dam-
age and possible brake failure. 

• 
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CAUTION 
Be careful when handling brake fluid. Do 
not spill it on painted or plastic su,faces 
because it damages them. Wash the area im-
1nediately with soap and water and thor-
oughly 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 eliminate the fluid spill-
age, especially while adding fluid to the 
small reservoir. 

3. If the brake fluid level is low, perform the following: 
a. If necessary, remove the front cylinder muffler as 

described in Chapter Eight to access the rear n1aster 
cylinder. 

b. Clean any dirt from the master cylinder cover prior 
to removing it. 
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c. Remove the top cover and lift the diaphragm out of 
the reservoir. 

d. Add fresh DOT 5 brake fluid to correct the level. 
e. 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 
67, typical) for scoring, cracks or other damage. MeastJre 
the brake disc thickness and, if necessary, service the 
brake discs as described in Chapter Thirteen. 

Disc Brake Lines and Seals 

Check brake lines between the master cylinders and the 
brake calipers. If there is any leakage, tighten the connec-
tions and bleed the brakes as described in Chapter 
Tl1irteen. If this does not stop the leak or if a line is dam-
aged, cracked or chafed, replace the line and seals and 
bleed the brake. 

Disc Brake Fluid Change 

Every time the reservoir cover is removed, a small 
amou.nt of dirt and moisture enters the brake fluid. The 
same thing happens if a leak occurs or if any part of the 
hydraulic system is ]oosened or disconnected. Dirt can 
clog tl1e syste1n and cause unnecessary wear. Water in the 
fluid vaporizes at ltigh temperatures, i1npairing tl1e 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 mix these two 
completely different types o_f brake fluid. 
Doing so will lead to brake component dam-
age and possible brake.failure. 

Front Disc Brake Adjustment (All Models) 

The front disc brake does not require periodic adjust-
ment. 

Rear Disc Brake Adjustment 
(All 1984-1996 and 1999 Models) 

NOTE 
On 1997-1998 models, the rear disc brake 
does not require periodic adjustment. 
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1984-early 1987 FXR series models 
( except FXRD) and 1999 FXR2 and FXR3 

The brake pedal adjustment is a two-part procedure 
consisting of brake pedal height and pushrod free play. 
1. Park the 1notorcycle on a level surface on the jiffy 
stand. 
2. Place the brake pedal in the at-rest position. 
3. Determine brake pedal height as follows: 

a. Place a ruler on the ground next to the brake pedal 
pivot shaft. Measure the distance from the ground 
up to the center of the brake pedal pivot shaft; re-
cord the measurement. 

b. Measure the distance from the ground up to the top 
of the brake pedal; record the measurement. 

c. Subtract substep a from substep b. The difference 
should be 4 1/8-4 3/8 in. (105-111 mm). If the dif-
ference is correct, perform Step 7. If the difference 
is incorrect, perform Step 4. 

4. Measure the distance from the center of the footpeg 
rubber to the brake pedal pivot shaft centerline (Figure 
68); the correct distance is 7/8-1 3/16 in. (22-30 mm). If 
necessary, loosen the footpeg mounting bolts and adjust 
footpeg position to obtain the correct distance measure-
ment. Tighten bolts and recheck. Make sure that the brake 
pedal arm does not contact the footpeg mounting bracket. 
Perf orrn Step 5. 
5. Measure the distance from the top of the brake pedal to 
the brake pedal pivot shaft centerline (Figure 68); the cor-
rect distance is 4 1/8-4 3/8 in. (105-111 mm). If the dis-
tance is incorrect, perform the following: 

a. Loosen the rear brake pedal stop bolt locknut and 
tum the stop bolt in either direction until the correct 
brake pedal height is achieved. 

b. Hold the stop bolt and tighten the locknut securely. 
c. Recheck the height distance and readjust if neces-

sary. 

WARNING 
The brake pedal cannot make contact with 
the exhaust pipe in the normal range of op-
eration. If sufficient clearance is not main-
tained, complete brake application cannot 
be achieved. 

6. Measure pushrod free play between the brake pedal 
ann and the brake pedal stop bolt as shown in Figure 69. 
Tl1e correct free play is 1/16 in. (1.58 mm). If the free play 
is incorrect, perform the following. 

a. Loosen the pushrod locknut and turn the pushrod in 
either direction until the free play is correct. 

b. Hold the pushrod and tighten the locknut sectrrely. 
c. Recheck the free play and readjust if necessary. 

, 
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WARNING 
lnsU;/jicient pushrod free play can cause 
brake drag and incorrect brake operation. 

FXRDmodels 

There is no specified.brake pedal height specification. It 
is strictly rider preference, but sufficient clearance must 
be maintained. 

Brake pedal adjustment is a two-part procedure consist-
ing of the brake pedal height and the pushrod free play. 
1 . Park the motorcycle on level ground on the jiffy stand. 
2. Place the brake pedal in the at-rest position. 

WARNING 
The brake pedal cannot make contact with 
the floorboard in the normal range of oper-
ation. If sufficient clearance is not main-
tained, complete brake application cannot 
b-e achieved. 
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3. To adjust th.e brake pedal height, perform the follow-
. mg: 

a. Sit o.n the motorcycle and operate the rear brake 
pedal. Determine at what position the brake pedal 
feels the most comfortable. 

b. If adjustment is necessary, loosen the brake pedal 
stop bolt locknut (Figure 70) and tum the stop bolt 
in either direction until the desired brake pedal 
height is achjeved. 

c. Hold the stop bolt and tighten the locknut securely. 
d. Recheck the height distance and readjust if neces-

sary. 
4. Measure free play between the brake pedal arm and the 
brake pedal stop bolt as shown in Figure 70. The co1Tect 
free play is 1 /16 in. (2 mm). If the free play is incorrect, 
perform the following: 

a. Loosen the pusbrod locknut and turn the pusbrod in 
either direction until the free play is correct. 

b. Hold the pushrod and tighten the locknut securely. 
c. Recheck the free play and readjust if necessary. 

WARNING 
If 1/16 in. (1.58 mm) pushrodfree play can-
not be achieved, the brake pedal might be 
positioned incorrectly. Check the brake 
pedal position and readjust ij'necessary. In-
sufficient pushrod free play can cause brake 
drag. 

Late 1987-1998 FXR series, FXR2 and FXR3 

Rear brake adjustment on these models consists of set-
ting the brake pedal height in the proper relationship with 
the footpeg. 
1. Park the motorcycle on level ground on the jiffy stand. 
2. Place the brake pedal in the at-rest position. 
3. Determine brake pedal height as follows: 

a. Place a ruler on the ground next to the brake pedal 
pivot shaft. Measure the distance from the ground 
up to the center of the brake pedal pivot shaft; re-
cord the meast1rement. 

b. Measure the distance from the ground up to the top 
of the brake pedal; record the measurem.ent. 

c. Subtract substep a from substep b. The difference 
should be 4 1/8-4 3/8 in. (105-111 mm). If the dif-
ference is incorrect, perform Step 5. If the differ-
ence is correct, perform Step 7. 

WARNING 
When adjusting the master cylinder pushrod 
in Step 4, sufficient thread engagement be-
tween the brake rod and pushrod must be 
maintained. Otherwise, these parts could 
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disconnect. and cause complete loss of the 
rear brake. 

4. Loosen the pushrod locknut and turn the pushrod (Fig-
ure 71) in either direction until the brake pedal height is 
correct. Hold the pushrod and tighten the locknut se-
curely. Recheck the brake pedal height and readjust if nec-
essary. 
5. Measure the distance fron1 the center of the footpeg 
rubber to the brake pedal pivot shaft centerline (Figure 
68); the correct distance is 7 /8-1 3/16 in. (22-30 mm). If 
necessary, loosen the footpeg mounting bolts and adjt1st 
footpeg position to obtain the correct distance measure-
ment. Tighten bolts and recheck. Make sure that the brake 
pedal ann does 11ot contact the footpeg bracket. 
6. There is no rear brake free play adjustment on these 
models. Free play is built into the master cylinder. To 
check free play, push the brake pedal down by hand. A 
small amount of free play should be felt. If there is no free 
play, check the brake pedal assembly for damage. If the 
pedal assembly is OK, the rear master cylinder might re-
quire service; refer to Chapter Fifteen. 

FXWG models 

1. Park the motorcycle on level ground on the jiffy stand. 
2. Place the brake pedal in the at-rest position. 
3. Measure the distance between the brake pedal and the 
footrest (Figure 72). The correct distance is 17 /64-1/2 in. 
(7-13 mm). 
4. To adjust, loosen the locknut and turn the stop bolt in 
either direction until the correct distance is achieved. 
Tighten the locknut and recheck. 
5. Work the brake pedal by hand. When the brake pedal is 
adjusted correctly, the pushrod will move approximately 
1/16 in. (2 mm) before it contacts the master cylinder pis-
ton. If necessary, adjust as fol lows: 

a. Loosen the brake pedal locknut (Figure 72). 
b. Loosen the locknut and turn the clevis rod (Figure 

72) counterclockwise to increase free play or clock-
wise to decrease it. 

c. Tighten the locknut and recheck the adjustment. 

WARNING 
Do not test-ride the motorcycle until the 
rear brake adjustment is correct and the 
pedal does not interfere with the rear ex-
haust system or footboard (if so equipped). 

FXEF and FXSB 1nodels 

1. Place the brake pedal in the at-rest position. 

• 
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2. Work the brake pedal by hand. When the brake pedal is 
adjusted correctly, the pushrod will have 1/16 in. (2 mm) 
free play before it contacts tl1e master cylinder piston. 
3. If the free play is incorrect, perform the following: 

a. Loosen the pushrod locknut and turn the pushrod in 
either direction until the free play is correct. 

b. Hold the pushrod and tighten the locknut securely. 
c. Recheck the free play and readjust if necessary. 

WARNING 
If 1116 in. (1 .58 mm) ofpushrodfree play 
cannot be achieved, the brake pedal may be 
positioned incorrectly. Check brake pedal 
position an.d readjust if necessary. Insuffi-

• 
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On 1984-1991 models, the brake pedal adjustment is a 
two-part procedure consisting of brake pedal height and 
pushrod free play. On 1992-1996 models, the brake 
pedal adjustment consists of brake pedal heigl1t only be-
cause the pushrod free play is built into the master cylin-
der. 

Maintain a minimum clearance of 2 1/4 in. (57 mm) 
between the brake pedal and footboard at all times. 
Maintain this clearance whenever tl1e brake pedal 
height, footboard position or master cylinder pushrod 
free play is changed. 

WARNING 
The brake pedal cannot make contact with 
the floorboard in the norm.al range of oper-
ation. If sufficient clearance is not main-
tained, complete brake application cannot 
be achieved. 

l. Park the motorcycle on level ground. 
2A. To adjust footboard position and clearance, loosen 
the footboard adjustment bolts (Figure 73) and reposition 
the footboard within the guide slots. Tighten the bolts se-
curely and recheck adjustment. Apply the rear brake pedal 
to ensure correct brake pedal-to-floorboard clearance; re-
adjust if necessary. 
2B. To change brake pedal height, remove the clevis 
screw and pull the clevis off of the brake pedal shaft. Ro-
tate the clevis on the brake rod in either direction to 
change the brake pedal position on the brake rod. Rein-
stall the clevis onto the brake pedal shaft and remeasure 
pedal clearance (Step 2A). If pedal clearance is correct, 
install clevis screw and tighten securely. 
3A. On l 984-1991 models, after the brake pedal clearance 
is correct, check and adjust pushrod free play as follows: 

a. Place the brake pedal in the at-rest position. Measure 
the clearance between the end of the stop bolt and the 
clevis assembly as shown in Figure 74. Correct 
pusbrod free play is 3/32-1/8 in. (2.4-3.2 mm). 

b. To adjust free play, Loosen the stop bolt locknut and 
turn tl1e stop bolt in either direction. Tighten 
locknut and recheck clearance. 

WARNING 
Insufficient pushrod .free play can cause 
brake drag and incorrect brake operation. 
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3B. On 1992-1996 models, make brake pedal minor 
height adjustments as follows: 

a. Loosen the pushrod locknut (Figure 75). 
b. Turn the push.rod in either direction to change pedal 

height. Tighten the locknt1t securely. 
c . Measure the length of the exposed threads on the 

brake rod as shown in Figure 75. The maximum 
amount of exposed threads is 1/2 in. ( 12. 7 mm). If 
necessary, loosen the pushrod locknut and readjust 
the pushrod until less tl1an 1/2 in. (12.7 n1m) of 
threads are exposed. Tighten the locknut and 
remeasure. 

WARNING 
If more than 112 in. (I 2. 7 mm) o_fthreads are 
exposed on the brake rod, there is insuffi-
cient thread engagement bet.veen the brake 
rod and pushrod. This can allow the brake 
rod and pushrod to disengage and cause 
loss of rear brake action. 

4. Recheck the brake pedal height. 

CJutch Adjustment (Dry Clutch Models) 

Table l lists the recomn1ended clutch inspection and 
adjustment intervals. If tbe clutch slips when engaged, or 
if the tnotorcycle creeps foiward when in gear, the clutch 
release mechanism must be adjusted. 

. Refer to Figure 76. 
1. At the clutch release arm end of the clutch cable, per-
fonn the following: 

a. Loosen the locknut next to the swivel nut. 
b. Turn the adjust sleeve in either direction to achieve 

approximately 1/16 in.(] .58 mm) clt1tch lever free 
play before the clutch starts to release (Figure 77). 

c. Tighten the lock.nut securely. 
d. If the correct amount of free play cannot be 

achieved, perform Step 2. 
2. Loosen the locknut, next to the swivel nut, and turn the 
adjust sleeve clockwise to allow slack in the clutch cable. 
Then disconnect ilie clutch cable from the release ann. 
3. Remove the clutch inspection cover and 0-ring (Fig-
ure 78). 
4. Loosen the pushrod locknut (1, Figure 79). 
5. Turn ilie clutch adjusting screw (2, Figure 79) clock-
wise until all free play is removed from the release ann, 
ilien back it out 1/4 turn. Tighten the locknttt securely. 
6. Install a new 0-ring and the clutch inspection cover. 
Tighten the screws securely. 
7. Reconnect ilie clutch cable at the release arm. 
8. Perform Step 1 and adjust the clutch cable. 

@ 
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9. If the clutch still slips after making this adjustment, 
perform the Clutch Disc Adjustment in this section. 

Clutch Disc Adjustment (Dry Clutch Models) 

1. Shift the transmission into neutral. 
2. Remove the clutch inspection cover and 0-ring (Figure 
78). 
3. Turn the clutch spring adjusting nuts (3, Figure 79) 
clockwise 112 turn. 
4. Temporarily install the clutch inspection cover and 
0-ring. Tighten the screws. 
5. Start the engine and allow it to idle. Then test the clutch 
by shifting transmission into gear. If clutch slips or drags, 
repeat Step 3. Turn the engine off. 

CAUTION 
Do not increase clutch spring tension any 
more than necessary. 

6. Remove the clutch inspection cover and 0 -ring. 
7. Measure the distance between the clutch pressure plate 
and the outer disc (Figure 79) at each of the adjusting nut 
positions. The distance should be 7 /8 in. (22 mm) or more. 
If tl1e distance is equal to or less than 7/8 in. (22 mm), the 
clutch might not disengage. Adjust a new clutch to 1 1/32 
in. (26 mm). 
8. If the clutch disc cannot be adjusted to this specifica-
tion, refer to Chapter Five and service the clutch and/or 
clutch cable. 
9. Install the clutch inspection cover and new 0-ring. 
Tighten the screws securely. 

Clutch Adjustment (Wet Clutch 
with Four-Speed Transmission) 

Refer to Figure 80. 
1. Park the motorcycle on a level surface and support it 
standing straight up. 
2. Disconnect the clutch cable at the release lever at the . engine. 
3. Remove the clutch inspection cover (Figure 78). 
4. Loosen the clutch adjuster screw locknut (Figure 81). 

NOTE 
When performing Step 5, lightly push on the 
release lever to remove any pushrod free 
play. 

5. Turn the adjuster Allen screw (Figure 80) and position 
the release lever 13/16 in. (21 mm) from the transmission 
c·over as shown in Figure 82. 
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6. Secure the adjuster screw with an Allen wrench to 
keep it from turning. Then tighten the locknut (Figure 80) 
securely. 
7. Connect the clutch cable at the release lever. 
8. Loosen the clutch cable adjusting screw locknut (Fig-
ure 83). Turn the adjusting screw in either djrection to ob-
tain 1/ 16 in. (L.58 mm) free play at the clutch hand lever 
(Figure 77). Tighten the locknut securely. 
9. Before reinstalli11g the clutch inspection cover, check 
the primary chaincase oil level as described in this chap-
ter. 
10. Install the clutch inspection cover and new 0 -ring. 
Tighten the screws securely. 

Clutch Adjustment (Late 1984-1989 Wet 
Clutch with Five-Speed Transmission) 

1. Park the motorcycle on a level surface and support it 
standing straight up. 
2A. On late 1984-1986 models, loosen the locknt1t and 
turn the adjust sleeve clockwise to loosen the clutch cable 
(Figure 76). 
2B. On 1987-1989 models, perform tb.e following: 

a. At the clutch cable in-line adjuster, slide the rubber 
boot away from the adjuster (Figure 84). 

b. Loosen the cable locknut and turn the adjuster to 
provide as much cable slack as possible. 

3. Re1nove the clutch inspection cover (Figure 78). 
4.' Refer to Figure 80 and perform the fo llowing: 

a. Loosen the clutch pushrod adjusting screw locknut. 
b. Turn the clutch adjusting screw clockwise and re-

move all pushrod free play. 
c. Turn the clutch adjusting screw three-fourths of a 

tum counterclockwise. 
d. Secure the adjuster screw to keep it from turning. 

Then tighten the locknut securely. 
5. Check the primary chaincase oil level as described in 
this chapter before reinstalling the clutch .inspection 
cover. 
6. Reinstall tl1e clutch inspection cover and new 0 -ring. 
Tighten the screws securely. 
7. Pull the handlebar clutch lever three to four times to 
seat th.e clutch release mechanism. 

NOTE 
When turning the clutch cable adjuster in 
Step 8, pull the clutch cable away from the 
clutch hand lever bracket. 

8. Tum the clutch cable adjuster (Figure 83 or Figure 
84) until there is 1/8-3/ 16 in. (3-5 n1m) free play between 
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the clutch hand lever bracket and the outer clutch cable 
end as shown in Figure 85 . 
9. Tighten the clutch cable locknut. On 1987-1989 mod-
els, slide the rubber boot over the cable adjuster. 
10. If clutch slips or drags, perform Clutch Diaphragm 
Spring Adjustment in this section. 

Clutch Diaphragm Spring Adjustment (Late 1984-
1989 Wet Clutch with Five-Speed Transmission) 

l. Park the motorcycle on a level surface and support it 
standing straight up. 
2A. On late 1984-1986 models, loosen the locknut and 
tum the adjust sleeve clockwise to loosen the clutch cable 
(Figure 76). 
2B. On 1987-1989 models, perform the following: 

a. At the clutch cable in-line adjuster, slide the rubber 
boot away from the adjuster (Figure 84). 

b. Loosen the cable locknut and t:lll11 the adjuster to 
provide as much cable slack as possible. 

3. Remove the clutch inspection cover (Figure 78) . 
4. Refer to Figure 80 and perform the following: 

a. Loosen the clutch pushrod adjusting screw locknut. 
b. Turn the clutch adjusting screw clockwise and re-

move all pushrod free play. 
5. Lay a straightedge across the diaphragm spring (Fig-
ure 86) and perform the fol lowing: 

a. Use a flat feeler gauge and measure the distance be-
tween the straightedge and spring. 

b. There should be a gap of more than 0.010 in. (0.25 
mm) (Figure 87). 

c. If the gap is greater than 0.010 in. (0.25 mm), the 
spring 1nust be adjusted. 

NOTE 
To adjust spring compression in the follow-
ing steps, remove the adjuster plate (Figure 
88). Then reinstall it using one of the three 
different hole positions (Figure 89). 
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6. Loosen the four adj uster p late bolts (Figure 88) in a 
cri sscross pattern one-half to one turn at a time. Continue 
until all spring tension is removed. Then remove the bolts 
and spring adjuster. 
7. Install the spring adjuster plate at the mounting holes 
that will accomplish the correct clutch adjustment (Fig-
ure 89). Note the following: 

a. If the spr ing is bowed outward more than 0.010 in. 
(0.25 mm), position the adjuster plate at tl1e next 
hole that offers greater compression. 

b. If the spring is dished inward more than 0.010 in. 
(0.25 1nm), position the adjuster plate at the next 
hole that offers less compression. 

c. The factory spring position is flat to 0.010 in. (0.25 
mm) concave. N o adjustment required at this posi-
tion (Figure 87). 

8. Install the four adjuster plate bolts. Tighten in a criss-
cross patten1 to 71-97 ft.-Ib. (8-11 N•m). Recheck the ad-
justment as described in Step 5. If adjt1stment is correct, 
remove the four adjuster plate bolts and apply a medium 
strength tl1readlocking compound to the bolt threads. Re-
instaU the bolts and tighten to 71~97 ft.-l b. (8-11 N•m). 
9. Adjust clutch as previously described in this section. 

Clutch Adjustment (1990-1994 Models) 

, 

CAUTION 
Because the clutch adjuster clearance in-
creases with engine temperature, adjust the 
clutch when the clutch is cold. if the clutch is 
adjusted when the engine is hot, insufficient 
pushrod clearance can cause the clutch to 
slip. 

I . Park the motorcycle on a level surface and support it 
sta11ding straight up. 
2. At the clutch cable in-line adjuster, slide the rubber 
boot away from the adjuster (Figure 84). 
3. Loosen the cable locknut and tum the adjuster to pro-
vide as much cable slack as possible. 
4. Remove the clutch inspection cover (Figure 78). 
5. Adjust the clutch pushrod free _play as follows: 

a. Loosen the clutch pushrod adjusting screw locknut 
(A, Figure 90). 

b. Tum the clutch adjuster screw (B, Figure 90) clock-
wise to rernove all pusbrod free play. 

c. Turn the clutch adjuster screw one-half to 
three-fourths of a tum counterclockwise. Then se-
cure the screw from tun1ing and tighten the locknut 
securely. 

• 
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6. Before reinstalling the clutch inspection cover, check 
the primary cbaincase oil level as described in this chap-
ter. 
7. Reinstall the clutch inspection cover and new 0-ring. 
Tighten the screws securely. 
8. Pull the handlebar c lutch lever three times to seat the 
clutch release mechanism. 

NOTE 
When turning the clutch cable adjuster in 
Step 9, pull the clutch cable away from the 
clutch hand lever bracket. 

9. Tun1 the clutch cable adjuster (Figure 84) until there is 
the following free play between the clutch hand lever 
bracket and the outer clutch cable end as shown in Figure 
85): 
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C: Greatest compression 
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a. 1990 models: 1/8-3/16 in. (3-5 mm). 
b. 1991-1994 models: 1/ .16-1 /8 in. (2-3 inm). 

10. Tighten the clutch cable locknut (Figure 84) and 
slide the rubber boot over the cable adjuster. 

Clutch Adjustment (1995-1998 Models) 

CAUTION 
Becaus e the clutch cable adjuster clearance 
increases with engine temperature, adjust 

the clutch when the engine is cold. If the 
clutch is adjusted when the engine is hot, in-
sufficient push.rod clearance can cause the 
clutch to slip. 
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1. Park the n1otorcycle on a level surface and support it 
standing straight up. 
2. At the clutch cable in-line adjuster, slide the rubber 
boot away from the adjuster (Figure 84). 
3. Loosen the cable locknut and tum the adjuster to pro-
vide as much cable slack as possible. 
4. Remove the clutch inspection cover (Figure 78). 
5. Check that the clutch cable seats squarely in its perch 
at the handlebar. 
6. At the clutch mechanism, loosen the clutch adjusting 
screw locknut (A, Figure 91) and turn the adjusting screw 
(B) clockwise until it is lightly seated. 
7. 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. 
8. Back out the adjusting screw (B, Figure 91) counter-
clockwise one-half to one full tum. Then hold the adjust-
ing screw and tighten the locknt1t (A, Figure 91) securely. 
9. Once again, squeeze the clutch lever to its maximum 
limit three times to set the clutch ball and ramp release 
mechanis1n. 
10. Check the free play as follows: 

a. At the in-line cable adjuster, tum the adjuster away 
fro1n the locknut until slack is eliminated at the 
clutch band Lever. 

b. Pull the clutch cable sheath away fron1 tbe clutcl1 le-
ver. Then nrrn the clutch cable adjuster to obtain the 
clearance gap (Figure 85) of 1/ 16-1/8 in. (2-3 mm). 

. c. When the adjustment is correct, tighten the clutch 
in-line cable locknut and slide the rubber boot over 
the cable adjuster. 

11. Install the clutch inspection cover and new 0-ring. 
Tighten the screws securely. 

Throttle Cables Inspection 

Inspect the throttle cab1es from grip to carburetor or 
fuel injector module. Make sure they are not kinked or 
chafed. Replace them if necessary as described in Chapter 
Seven. 

Make sure that the throttle grip rotates smoothly from 
fully closed to fully open. Check with the handlebar at 
center, full left and full right positions. 

Throttle Cable Adjustment (Cruise Control Models) 

Refer to Chapter Fourteen. 
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Throttle Cables Adjustment (Carbureted Models) 

There are two different throttle cables. At the throttle 
grip, the front cable is the throttle control cable (A, Figure 
92) and the rear cable is the idle control cable (B). At the 
carburetor, the outboard cable is the throttle control cable 
(A, Figure 93), and the inboard cable is the idle control 
cable (B). 
1. Remove the air filter and back plate as described in 
Chapter Eight. 
2. At the l1andlebar, loosen both control cable adjuster 
locknuts (C, Figu.re 92). Then tum the cable adjusters (A 
and B, Figure 92) clockwise as far as possible to increase 
cable slack. 
3. Turn the handlebars so that the front wheel points 
straight ahead. Then turn the throttle grip to open the 
throttle completely and hold it in this position. 

NOTE 
Figure 94 is shown with the carburetor 
body removed to better illustrate the steps. 

4. At the handlebar, tum the throttle control cable ad-
juster (A, Figure 92) counterclockwise until the throttle 
cam (A, Figure 94) stop just touches the stop boss (B) on 
the carburetor body. Then tighten the throttle cable ad-
juster locla1ut and release the throttle grip. 
5. Tum the front wheel all the way to the full right lock 
position and hold it there. 
6. At the handlebar, tum the idle cable (B, Figure 92) ad-
juster until the lower end of the idle control cable just con-
tacts the spring in the carburetor cable guide (C, Figure 
94). Tighten the idle cable locknut. 
7. Shift the transmission into neutral and start the engine. 
8. Increase engine speed several times. Release the throt-
tle and make sure engine speed returns to idle. If engine 
speed does not return to idle, at the handlebar, loosen the 
idle control cable adjuster locknut and turn the cable ad-
juster clockwise as required. Tighten the idle control cable 
adjuster lock.ntLt. 
9. Allow the engine to idle in neutral. Then turn the han-
dlebar fro1n side to side. Do not operate the throttle. If the 
engine speed increases when the handlebar assembly is 
turned, the throttle cables are routed incorrectly or dam-
aged. Turn off the engine. Recheck cable routing and ad-
justment. 
10. Install the air filter and back plate as described io 
Chapter Eight. 

WARNING 
Do not ride the motorcycle until the throttle 
cables are properly adjusted. Likewise, the 
cables must not catch or pull when the han-

CH.APTER THREE 
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throttle to stick open. This could cause loss 
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I . Remove the air filter and back plate as described in 
Chapter Eight. 
2. Operate the choke lever (Figure 95) and check for 
smooth operation of the cable and choke mechanism. 
3. Move the lever (Figure 95) all the way to the closed 
position. Then pull the choke arm (Figure 96) at the car-
buretor to make sure it is at the end of its travel. lf the 
choke lever can move an additional amount, it must be ad-
justed as follows. 
4. Loosen the choke cable clamping screw (Figure 96) 
and move the cable sheath up until the choke lever is fully 
closed. Hold the choke lever in this position and tighten 
the cable clamping screw. 
5. Slide the choke lever all the way to the fully open posi-
tion. 
6. If proper adjustment cannot be achieved using this 
procedure, the choke cable has stretched and must be re-
placed. 
7. Install the air fi lter and back plate as described in 
Chapter Eight. 

Starting Enrichment Valve (Choke) Cable 
Adjustment (1990-on Carbureted Models) 

The starting enrichment (choke) knob (Figure 97) 1nust 
move from ful ly open to ful ly closed without any sign of 
binding. The knob must also stay in its fully closed or 
fully open position without creeping. If the knob does not 
stay in position, adjust tension on the cable by turning the 
knurled plastic nut behind the knob (Figure 98) as 
follows: 

CAUTION 
The starting enrichment (choke) cable must 
have sufficient cable resistance to work 
properly. Do not lubricate the enricher ca-
ble or its conduit. 

1. Loosen the hex nut behind the mounting bracket. Tb.en 
move the cable to free it from its mounting bracket slot. 
2. Hold the cable across its flats with a wrench and turn 
the knurled plastic nut counterclockwise to reduce cable 
resistance. The knob must slide inward freely. 
3. Tum the knurled plastic out (Figure 98) clockwise to 
increase cable resistance. Continue adjustment until the 
knob remains stationary when pulled all the way out. The 
knob must move without any roughness or binding. 
4. Reinstall the cable into tl1e slot in its mounting bracket 
with the star washer located between the bracket and hex 
nut. Tighten the hex nut securely. 
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5. Recheck the knob movement and readjust if necessary. 

Fuel Line Inspection 

Inspect the fuel lines from the fuel tank to the carburetor 
or fuel injection module. 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 afire or explosion if fuel spills onto a 
hot engine or exhaust pipe. 

Fuel Shutoff Valve/Filter 

Refer to Chapter Eight for co1nplete details on removal, 
cleaning and installation of the fuel shutoff valve. 

Exhaust System 

Check all fittings for exhaust leaks. Do not forget the 
crossover pipe connections. Tighten all bolts and nuts; re-
place any gaskets as necessary. Removal and installation 
procedures are described in Chapter Eight. 

Valve Lifter Screen Cleaning 
• 

Clean the valve lifter oil screen at each oil change. The 
valve lifter screen (Figure 99) is located in the right 
crankcase above the oil pump. 
1 . Remove the lifter screen plug and 0-ring (Figure 99) 
from the crankcase. 
2. Remove the oil screen and spring (Figure 100). 
3. Clean the screen and spring in solvent and dry with 
compressed air. 
4. Replace the screen if damaged. 
5. If ren1oved, install the spring over the oil screen (Fig-
ure 101). 
6. Install the oil screen (Figure 100) into tbe crank.case 
with the open end facing down. 
7. Install the lifter screen plug and 0-ring (Figure 99) 
and tighten to 89-124 in.-lb. (10-14 N•m). 

Wheel Bearings 

Table 1 lists the recommended wheel bearing cleaning 
and repacking intervals. 

Refer to Chapter Ten for complete service procedures. 

CHAP'fER THREE 

Steering Play 

Table I lists the recominended steering head inspection 
for looseness and adjustJ.nent intervals. 

Refer to Chapter Eleven for the adjustn1ent procedures. 

Front Suspension Check 

Periodically check the front fork mounting bolts for 
tighmess. Refer to Chapter Eleven for torque specifica-
tions. 

Rear Suspension Check 

Periodically check the rear shock absorber and rear sus-
pension swing ann pivot shaft bolts for tighmess. Lubri-
cate the rear swing ann bearing at tl1e interval in Table 1. 
Refer to Chapter Twelve for torque specifications and 
procedures. 

Rear Shock A bsorber Check 

Table 1 lists the recommended rear shock absorber in-
spection intervals. 
l . Check the rear shock absorbers for fluid leaks. If a 
shock is leaking, it must be replaced. 
2. Grasp the shock absorber and twist it fron1 side to side 
while checking for excessive bushing movement. If the 
bushings are worn, replace the bushings and/or the shock 
absorber(s). 

Air Shock Adjustment 

Refer to Chapter Twelve for air sl1ock adjustment pro-
ced1ires. 
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Fasteners 

Vibration can loosen many fasteners on a motorcycle. 
Check the tightness of all fasteners, especially those on: 
1. Engine n1ounting hardware. 
2. Engine and· primary covers. 
3. Handlebar and front fork. 
4. Gearshift lever. 
5. Sprocket bolts and nuts. 
6. Brake pedal and lever. 
7. Exhaust system. 
8. Lighting equipment. 

Electrical Equipment and Switches 

Check al I of the electrical equipment and switches for 
proper operation. Refer to Chapter Nine. 

Rear Brake Caliper Pins and Boots 

Table I lists tb.e recommended lubrication intervals for 
the caliper pins. 
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Check the brake caliper boots for tearing or otl1er dam-
age. Tl1e caliper pins should be removed and lubricated. 
Refer to Chapter Thirteen for service procedures. 

TUNE-UP 

Perform the following tune-up procedures at the inter-
vals in Table 1. Perfonn a complete tune-up in the follow-
ing order: 
1. Clean or replace the air filter element. 
2. Check engine co1npression. 
3. Check or replace the spark plugs. 
4. Check the ignition timing. 
5. On carbureted models, adjust idle speed. 

Air Filter Element Removal/lnstaJlation 

Remove and clean the air filter at the interval in Table 
1. Replace the element at the interval in Table 1 or 
whenever it is damaged or starts to deteriorate. 

The air fi lter 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 could 
enter the engine and cause rapid wear of the piston rings, 
cylinder bores and bearings. They also might clog small 
passages in the carburetor. Never run tl1e motorcycle 
without the element installed. 

Refer to Figures 102-107 (carbureted models) or Fig-
ure 108 (fuel-injected models). 
I. Remove the air filter cover screw(s) and washer(s) (A, 
Figure 109, typical) and remove the cover (B). 
2A. On 1984-1992 models, retnove the air filter elen1ent 
(Figure 110, typical). 
2B. On 1993-1998 domestic carbureted models, gently 
pull tb.e air filter element away from the back plate and 
disconnect the two breather hoses (Figure 111) from the 
breather hollow bolts on the back plate. Remove the air 
filter element. 
2C. On 1993-1998 international carbureted models, re-
n1ove the four screws and washers securing the air filter 
element to the back plate. Remove tl1e air filter element. 
2D. On 1995-1998 fue l-injected models, remove the 
screws securing the air filter element to the back plate. Re-
move the air filter element. 
3. Clean the air filter as described in the following proce-
dure. If the element cannot be cleaned satisfactorily, re-
place it. 
4. Inspect the gasket for damage. Replace if necessary. 
5. On models so equipped, inspect the breather hoses 
(Figure 112) for tears or deterioration. Replace if neces-
sary. 

• 
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AIR FILTER (1984-1985 FLH AND FLT SERIES MODELS) 

12 11 9 7 6 

1. Screw = 
2. Rubber washer 
3. Cover 
4. Baffle plate 10 
5. Air filter 
6. Bolt 
7. Lockwasher plate 
8. Bolt 
9. Back plate 

10. Gasket 
11. Hose 13 
12. Bracket 14 13. Seal strip 15 14. Washer 
15. Lockwasher 8 

5 4 
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3 

2 ------- ---1 

,s AIR FILTER (1984-1985 FX SERIES, FXWG, FXSB AND FXEF MODELS) 

9 

11 10 

1. Screw 
2. Washer 
3. Cover 
4. Air filter 
5. Screw 
6. Screw 
7. Lockwasher plate 
8. Back plate 
9. Gasket 

10. Washer 
11 . Nut 

-10 
11 

I 
• 

• ' 

8 

7 5 4 

6 
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AIR FILTER (1986-1989 MODELS) 
~11 10 7 

5 

12 7 
_,II 

1. Screw 8. Screw 
2. Washer 9. Plug 
3. Cover 10. Back plate 
4. Air filter 11. Gasket 
5. Baffle plate 12. Hose 
6. Screw 13. Bracket 
7. Washer 

4 3 

AIR FILTER (1990 MODELS) 

1- 3 4 5 

7 8 2 6 

1. Gasket 7. Breather hose 
2. Back plate 8. FIiiing 
3. Washer 9. Filter element 
4. Screw 10. Cover 
5. Plug 11. Washer 
6. Screw 12. Screw 

• 
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9 

10 11 12 
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AIR FILTER (1991-1992 MODELS) 

10 

8 7 2 6 V 
----- .4 

1. Gasket 7. Hose - 11 12 
2. Back plate 8. Tube 
3. Washer 9. Air filter 
4. Screw 10. Cover 
5. Plug 11 . Washer 
6. Screw 12. Screw 

, 

1. Gasket 
2. Back plate 
3 . Breather screw 
4. Breather connector 
5. Screw 
6 . Screw 
7. Baffle plate (California) 
8. Air filter 
9. Gasket 

10. Cover 
11 . Trim 
12. Washer 
13. Screw 
14. Gasket 
15. Back plate (International) 11 12 13 
16. Gasket 
17. Air filter (International) 
18. Plug (International) 
19. Washer (International) 
20. Screw (International) 

I 

14 15 
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1. Gasket 
2. Back plate 
3. Breather screw 
4. Plug 
5. Screw 
6. Air filter 
7 . Shoulder screw 
8. Cover 
9. Label 

10. Trim 
11. Washer 
12. Screw 

AIR FILTER (1995-1998 FUEL-INJECTED MODELS) 

1 2 5 9 

3 4 

6 7 8 10 11 12 

6. If removed, install a new gasket and breather hoses (Fig-
ure 112) (models so equipped) to backside of the element. 
7. Position the element with the flat side and arrows (Fig-
ure 113) facing down. 

NOTE 
If an a_ftermarket air filter element is being 
installed, position it onto the back plate fol-
lowing the manufacturers instructions. 

8A. On 1984-1992 models, install the air ftlter element 
(Figure 110, typical). 
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8B. On 1993-1998 domestic carbureted models, move 
the air filter element into position on the back plate and 
connect the two breather hoses (Figure 111) to the 
breather l1ollow bolts on the back plate. 
8C. On 1993-1998 international carbureted models, in-
stall the air filter element into position and install the four 
screws and washers. Tighten the screws securely. 
8D. On 1995-1998 fuel- injected models, install the air 
filter ele1nent into position and install the screws. Tighten 
the screws securely. 
9. Inspect the seal ring on the air filter cover for hardness 
or deterioration. Replace if necessary. 
10. Install the air filter cover (B, Figure 109, typical), 
washer(s) and tl1e screw(s). Tighten the screw securely. 

Air Filter Element Cleaning and Re-Oiling 
(1984-1990 Models) 

Service the air filter element in a well-ventilated area, 
away fro1n all sparks and flames 
l . Remove the air filter element as described in this sec-
tion. 
2. Remove the wire mesl1 from inside the filter element. 

WARNING 
Do not clean the filter element in gasoline. 

3. Clean the filter element with a filter solvent to remove 
oil and dirt. 
4. Inspect the fi lter element. Replace if it is tom or broken 
. 1n any area. 
5. Fill a clean pan with liquid detergent and warm water. 
6. Submerge the filter element in tl1e cleaning solution 
and gently work the solution into the filter pores. Soak 
and gently squeeze the filter element to clean it. 

CAUTION 
Do not wring or twist the filter element 
when cleaning it. This could damage a filter 
pore or tear the filter loose at a sea.m. This 
would allow unfiltered air to enter the en-
gine and cause severe and rapid wear. 

7. Rinse the filter element under warm water while soak-
ing and gently squeezing it. 
8. Repeat Step 6 and Step 7 two or three times or until 
there are no signs of dirt being rinsed from the filter. 
9. After cleaning the element, inspect it again carefully. If 
it is torn or broken in any area, replace it. Do not run the 
engine with a damaged filter element. 
10. Set the filter aside and allow it to dry thoroughly. 

• 
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CAUTION 
Make sure the .filter element is completely 
dry be:fore oiling it. 

11. Properly oiling the filter element is a messy but im-
portant job. Wear a pair of disposable rubber gloves when 
performing this procedure. Oil the filter as follows: 

a. Purchase a box of gallon size storage bags. The 
bags can be used when cleaning the filter as well as 
for storing engine and carburetor parts during disas-
sembly. 

b. Place the filter element into a storage bag. 
c. Pour foain filter oil or clean engine oil onto the filter 

to soak it. 
d. Gently squeeze and release the filter element to 

soak oi 1 into the filter pores. Repeat u11til all of the 
filter pores are saturated with oil. 

e. Remove the filter element from the bag and check 
the pores for uneven oiling. Uneven oilingjs shown 
by light or dark areas on the :fi1ter element. If neces-
sary, soak the filter element and squeeze it again. 

f. When the filter oiling is even, squeeze the filter ele-
ment a final time to remove excess oil. 

g. Pour the leftover filter oil from the bag back into the 
bottle for reuse. 
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h. Dispose of the plastic storage bag. 
12. Install the air filter element as described in tl1is sec-
tion. 

Air Filter Element Cleaning (1991-1998 Models) 

1. Remove the air filter element as described in this sec-
tion. 
2. Replace the filter element if damaged. 

WARNING 
Do not clean. the filter element in gasoline. 

CAUTION 
Do not tap or strike the air jilter element on 
a hard surface to dislodge dirt. Doing so 
will damage the element. 

3. Place the air filter in a pan filled with lukewarm water 
and 1nild detergent. Move the fi lter element back and forth 
to help dislodge trapped dirt. Thoroughly rinse it in clean 
water to remove all detergent residue. 
4. Hold the air filter up to a strong light. Check the filter 
pores for dirt and oil. Repeat Step 3 until there is no dirt or 
oil in the filter pores. If the air filter cannot be cleaned, or if 
the futer is saturated with oil or other chemicals, replace it. 

CAUTION 
Do not use high air pressure to dry the filter 
because this will damage it. Maximum air 
pressure is 32 psi (221 kPa). 

CAUTION 
In the next step, do not blow compressed air 
through the outer su,face of the filter ele-
ment. Doing so can.force dirt trapped on the 
outer filter surface deeper into the filter ele-
ment and restrict airflow and damage the 
filter element. 

121 

5. Gently apply compressed air through tl1e inside sur-
face of the filter elen1ent to remove loosened dirt and dust 
trapped in the filter. 
6. Inspect the air filter element (Figure 114). Replace it if 
it is torn or damaged. Do not ride the 1notorcycle with a 
damaged air filter element because it will allow dirt to en-
ter the engine. 
7. Clean the breather hoses in the same lukewarm water 
and mild detergent. Make sure both hoses are clean and 
clear. Clean them ot1t with a pipe cleaner if necessary. 
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 fil-
ter element. Make sure the filter element is 
d,y before installing it. 

9. Allow the filter element to dry completely. Then rein-
stall it as described in this section. 

Compression Test 

A compression test is one of the most effective ways to 
check the condition of the engine. If possible, check the 
compression at each tune-up and record and compare it 
with the readings at subsequent tune-ups. This will help 
spot any developing problems. 
1. Prior to starting the compression test, check for the fo l-
lowing: 

a. The cylinder head bolts are tightened. as specified in 
Chapter Four. 

b. 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 both spark plugs (Figure 115) and reinstall 
them in their caps. Place the spark plugs against the cylin-
der heads to ground tl1en1 . 
4. Connect the co1npression tester to one cylinder follow-
ing the manufacturer's instructions (Figure 116). 
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5. Place the throttle in the wide-open position. 
6. On carbureted n1odels, 1nake sure the starting enricb-
1nent (choke) knob is off. 
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, note the difference be-
tween the readi.J1gs and compare the readu1gs to the speci-
fication. Table 8 lists the standard engine compression 
specification. Pressure n1ust not vary between the cylin-
ders by more than 10 percent. Greater 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 cylin-
ders by 1nore than 10 percent, the rings and valves are in 
good condition. A low reading (10 percent or 1nore) on 
one cylinder 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 anotl1er compressio11 test and 1·ecord the read-
ing. If the compression increases significantly, the 
valves are good, but the rings are defective on that cylin-
der. If compression does not increase, the valves require 
serv1c1ng. 

NOTE 
An engine cannot be tuned to maximum per-
_formance with low conipression. 

Cylinder Leakdown Test 

A cylinder leakdown test can determine engine prob-
le1ns from leaking valves; blown l1ead gaskets; or broken, 
wor11 or stuck piston rit1gs. A cylinder l.eakage test is per-
formed. by applying compressed air to the cylinder and 
then measuring the percent of leakage. A cylinder 
leakdown tester (Figure 117) and an air compressor are 
required to perform this test. 

Follow the 1nanufacturer's directions and the following 
information when performing a cylinder leak.down test. 
1. Start and run the engine unti l it reaches normal operat-
it1g temperature. 
2. Remove the air filter assembly. Then set the throttle 
and choke valves in their wide-open position. 
3. Remove the ignition timing inspection plug from the 
crankcase (Figure 118). 
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4. Set the piston for the cyUnder being tested to TDC on 
its compression stroke. Reinstall the timing plug. 
5. Remove both spark plugs (Figure 115). 

NOTE 
The engine might turn over when air pres-
sure is applied to the cylinder. To prevent 
this fro,n happening, shift the transmission 
into fifth gear and lock the rear brake pedal 
so that the rear brake is applied. 

6. Listen for leaking air while noting the following: 
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B 

a. Air leaking through the exhat1st pipe indicates a 
leaking exhaust valve. 

b. Air leaking through the carburetor or fuel induction 
module indicates a leaking intake valve. 

NOTE 
Air leaking through the valves can also be 
caused by pitshrods that are too long. 

c. Air leaking through the ignition timing inspection 
hole indicates worn or broken piston rings, a leak-
ing cylinder head gasket or a worn piston. 

7. Repeat for the other cylinder. 

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. 
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1. Blow away loose dirt or debris that might have accu-
mulated around the base of the spark plug and could fall 
into the cylinder bead. 
2. Grasp the spark plug lead (Figure 115) 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 break it loose. 

NOTE 
Use a special spar·k plug socket equipped 
with a rubber insert that holds the spark 
plug. This type o_f socket is necessary .for 
both removal and installation because the 
spark plugs are recessed in the cylinder 
head. 

3. Instal I the spark plug socket onto tl1e spark plug. Make 
sure it is correctly seated. Install an open-end wrench or 
socket handle and remove the spark plttg. 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 
porceJain, excessively eroded electrodes and excessive 
carbon or oil 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 Gapping and Installation 

Carefully gap the spark plugs to ensure a reliable, con-
sistent spark. Use a special spark plug gapping tool and a 
wire feeler gauge. 
1. Insert a wire feeler gauge between the center and side 
electrode of the plug (Figure 119). The correct gap is in 
Table 8. If the gap is correct, a slight drag will be felt as 
the wire gauge is pulled through. If there is no drag, or if 
the gauge will not pass through, bend the side electrode 
with a gapping tool (Figure 120) to adjust to the proper 
gap in Table 8. 
2. Install the terminal nut (A, Figure 121). 
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3. Apply a light coat of antiseize lubricant to the threads 
of the spark plug before installing it. Do not use engine oil 
on the plug threads. 

CAUTION 
The cylinder head is aluminurn, and the 
spark plug hole is easily da,naged if the 
spark plug is cross-threaded. 

4. Slowly screw the spark plug into the cyLinder head by 
hand until it seats. Very little effort is required. If force is 
necessary, the plug is cross-threaded; unscrew it and try 

. again. 

CAUTION 
Do not overtighten. This will only distort the 
gasket and destroy its sealing ability. 

5. I-land-tighten the plug until it seats against the cylinder 
head. Then tighten it to 14 ft.-lb. (19 N•m). 
6. Install the spark plug cap and lead to the correct spark 
plug. Rotate tl1e cap slightly 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 available in various heat ranges that 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 beat range can fou l, over-
heat and cause piston damage. 

In general, use a hot plug for low speeds and low tem-
peratures. Use a cold plug for l1igh speeds, high engine 
loads and high temperatures. T11e plug should operate hot 
enough to burn off unwanted deposits but not so hot that it 
is damaged or causes preignition. To determine if plug 
beat range is correct, remove each spark plt1g and examine 
the insulator. 

Do not change the spark plug heat range to con1pensate 
for adverse engine or air/fuel conditions. 

When replacing plugs, make sure the reach or thread 
length (B, Figure 121) is correct. A longer than standard 
pl'ug 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 e11gine performance. Reading plugs that have 
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been in use indicates spark plug operation, air/fuel 
mixture composition ru1d engine conditions (such as oil 
consumption or piston ring wear). Before checking the 
spark plugs, operate the 1notorcycle under a medium load 
for approximately 6 miles (10 km). Avoid prolonged 
idling before shutting off the engine. Remove the spark 
plugs as described in this sectio11. Exan1ine each plug and 
compare it to those in Figure 122. Refer to the following 
sections to determine tl1e operating conditions. 

If the plugs are being inspected to determine if 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 is in question, operate the motorcycle at full 
throttle, sh·ut the engine off and coast to a stop. 

Normal condition 

If the plug has a light tan or gray deposit and no abuo1mal 
gap wear or erosion, the engine, air/fuel mixture and igni-
tion conditions are good. The plug in use is of the proper 
heat range and may be serviced and returned to use. 

Carboti-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 insulation 
decreases when in this condition. An electrical path is 
formed that bypasses the electrodes and causes a 111isfire 
condition. Carbon fouling can be caused by one or more 
of the following: 
1. Rich fuel mixture. 
2. Cold spark plug heat range. 
3. Clogged air filter. 
4. Improperly operating ignition component. 
5. Ignition component failure. 
6. Low engine compression. 
7. Prolonged idling. 

Oil-fouled 

The tip of an oil-fouled plug has a black insulator tip, a 
dan1p oily fil111 over the firing end and a carbon layer over 
the entire nose. The electrodes are not worn. Oil-fouled 
spark plugs may be cleaned in an emergency, bttt it is 
better to replace them. Correct the cause of fouling before 
returning the engine to service. Common causes for this 
condition are as follows: 
l. Incorrect air/fuel mixture. 
2. Low. idle speed or prolonged .idling. 
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SPARK PLUG CONDITIONS 

-
Normal Carbon-fouled Oil-fouled 

Gap-bridged Overheated Sustained preignition 

3. Ignition component failure. 
4. Cold spark plug heat range. 
5. Engine still being broken in. 
6. Valve guides worn. 
7. Piston rings worn or broken. 

Gap bridging 

Plugs with gap bridging l1ave gaps shorted out by com-
bustion deposits between the electrodes. If this condition 
is encountered, check for excessive carbon or oil in. the 
combustion chamber. Be sure to locate and correct the 
cause of this condition. 

Overheating 

Badly worn electrodes, premature gap wear and a gray 
or white blistered porcelain insulator surface are signs of 
overheating. The most common cause is a spark plug of 
the wrong heat range (too hot). If the spark plug is the cor-
rect heat range and is overheated, consider the following 
causes: 
1. Lean air/fuel mixture. 

2. Improperly operating ignition component. 
3. Engine lubrication system malfunction. 
4. Cooling system malfunction. 
5. Engine air leak. 
6. Improper spark plug installation (overtightened). 
7. No spark plug gasket. 

Worn out 

Corrosive gases formed by combustion and high-volt-
age sparks have eroded the electrodes. A spark plug in this 
condition requires more voltage to fire under hard accel-
eration. 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 
timing. It is also possible that the plug is the wrong heat 
range (too hot). Find the cause of the preignition before 
returning the engine to service. For addjtional information 
on preignition, refer to Preignition in Chapter Two. 
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IGNTION SYSTEM (TYPICAL) 

14 

"• ' 

I 
• 11 10 9 8 7 

IGNITION SERVICE 

Ignition Timing Inspection and Adjustment 
(Carbureted Models) 

Refer to Figure 123. 

12 

6 

1. Park the motorcycle on a level surface on the jiffy 
stand. 
2. Remove the plug from the timing hole on the left side 
of the engine (Figure 118). A clear plastic viewing plug is 
available from Harley-Davidson dealers to minimize oil 
spray. Make sw·e the plug does not contact the crankshaft 
flywheel. 
3. Connect a portable tachometer following the manufac-
turer's instructions. The motorcycle tachometer (models 
so equipped) is not accurate enough in the low rpm range 
for this adjustment. 
4. Connect an inductive clamp-on timing light to the 
front cylinder spark plug wire following the manufac-
turer's instructions. 

NOTE 
Make sure the vacuum hose is connected to 
the carburetor and the vacuum-operated 

18 

!( t f f 

5 4 

17 

3 

13 
1. Outer cover rivet (2) 
2. Outer cover 
3. Inner cover screw 
4. Inner cover 
5. Gasket 
6. Sensor plate screw (2) 
7. Washer (2) 
8. Sensor plate 
9. Rotor screw and 

star washer 
10. Rotor 
11. Camshaft oil seal 
12. Connector 
13. Ignition module 
14. Ignition coil 
15. Spark plug cable (2) 

I 16. Ignition coil terminal . 
17. VOES wire 
18. Vacuum-operated 

electric switch 
19. Washer 
20. Nut 

2 1 

IGNITION TIMING MARKS 
(1984-1994 MODELS) 

... -__ .::.·-::::::===::::==::::::===:::::..:~ .... ... .. . .. 
Front 
cylinder ---'--.....,.--1 >--Timing 
top dead Inspection 
center hole 
(TDC) ·" -_::::-;;:::_ __ , --------. .. , -·--···· 

....... f----FRONT 

_f .---~-=-~=::::::::::~ __ l ... 
Front 
cylinder ---
advance 
timing 

1--- Timing 
inspection 
hole 

mar~-----.....::__ _____ . 
.. ------- .. ··----. 
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IGNITION TIMING MARKS 
(1995-1998 MODELS) 

--
Front cylinder 
top dead 
center (TDC) 
(All models) 

--- - - -

----FRONT 

Front cylinder 
advance mark - ---
(1995 domestic) 

--- -
1---Timlng 

inspection 
hole 

i---Timing 
Ins pection 
hole 

--------

Front cylinder 
advance -----o o 
mark (1995 HDI) 
(1996-1998 
domestic) 

--Timing 
inspection 
hole . -----...r::::.._ - -

- - -

electric switch (VOES) when checking igni-
tion timing. 
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5. Start the engine and allow to idle at the engine speed 
listed in Table 9. If necessary, adjust id.le as described in 
this chapter. 
6. Aim the timing light at the tuning inspection hole. At 
the specified idle rpm, the front cylinder advance mark 
should. appear in the center of the inspection window. Re-
fer to Figure 124 for 1983-1994 models or Figure 125 for 
1995-1998 models for ignition tin1ing 111ark(s). If the 
mark(s) does not align, stop the engine and adjust the igni-
tion timu1g, starting with Step 8. 
7. If the ignition timing is incorrect, reinstall the timing 
hole plug (Figure 118) and proceed to Step 8. 
8. Drill out the outer cover pop rivets (Figure 126) with a 
3/8-in. (9.5 mn1) drill bit. 
9. Using a _ptmch, lightly tap the rivets out of the outer 
cover (Figure 127). 
10. Remove the outer cover (Figure 128). 
11 . If necessary, lightly tap the rivets out of the inner 
cover (Figure 129). 
12. Remove the inner cover screws and remove the inner 
cover (Figure 130). 
13. Remove the gasket (Figure 131). 
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14. Remove any remaining rivet bits from the ignition 
housing. 
15. Loosen the timing plate sensor plate screws (Figure 
132) just enough to allow the plate to rotate. Start tl1e en-
gine and turn the plate as required so tllat the advanced 
mark is aligned as described in Step 6. Make sure idle 
speed specified in Step 6 is maintained when checking 
timing. Tighten the screws and recheck ignition timing. 
16. Install the gasket and inner cover. 

NOTE 
When. installing pop rivets to secure the 
outer cover, make sure to use the headless 
type shown in Figure 133. The end of a nor-
mal pop rivet will break off on installation 
and damage the timing m.echanism. 

17. Install the outer cover and secure with the new rivets 
(Figure 134). 
18. As part of the tune-up, check the vacuum-operated 
electric switch (VOES) as follows: 

• 

a. Start the engine and allow to idle. 
b. Disconnect the vacuum line at the carburetor. 

NOTE 
The carburetor VOES port is identified in 
Figure 135 (1984-1989 models) and Fig-
ure 136 (1990-on models). 

NOTE 
Figure 135 and Figure 136 are shown with 
the carburetor removed to better illustrate 
the step. 

c. Plug the carburetor VOES port with a finger. With 
the port blocked, the engine speed should decrease, 
and the ignition tin1ing should retard. When the 
vacuum hose is reconnected to the VOES port, the 
engine speed should increase and the ignition tim-
ing should advance. 

d. If the engine failed to operate as described in 
substep c, check the VOES wire connection (Fig-
ure 123) at the ignition module. Also check the 
VOES ground wire for looseness or damage. If the 
wire connections are good, have the VOES tested 
by a Harley-Davidson dealership. 

CAUTION 
The vacuum-operated electric switch 
(VOES) must be tested at each tune-up and 
replaced if malfunctioning. A damaged 
VOES switch will allow too high a spark ad-
vance and will cause severe engine knock 
and damage. 

CHAPTER THREE 
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Ignition Timing Inspection (Fuel-Injected Models) 

The fuel-injected models are equipped with a fully tran-
sistorized ignition system and are controlled by the elec-
tronic control module. Harley-Davidson does not provide 
any ignition timing procedures for these models If an igni-
tion related problem is suspected, inspect the ignition 
components as described in Chapter Nine. 

CARBURETOR ADJUSTMENTS 

Slow and Fast Idle Adjustment (1984-1989 Models) 

1. Park the motorcycle on a level surface and support it 
standing straight up. 
2. Attach a tachometer to the engine following the manu-
facturer's instructions. 
3. Start the engine and warm it to normal operating tem-
perature. When the engine can run without the enrichment 
(choke) being applied, proceed to Step 3. 

NOTE 
Figure 137 is shown with the air filter as-
sembly re,noved to better illustrate the step. 

4. With the engine at idle speed, compare the engine rpm 
reading to the idle speed specification listed in Table 9. If 
the slow idle speed is incorrect, turn the throttle stop 
screw (Figure 137) to achieve the correct slow idle speed. 
5. The idle mixture is set and sealed and cannot be ad-
justed. 
6. Rev the engine a couple of times and release the throt-
tle. Engine rpm should return to the idle speed set in Step 
3. Readjust if necessary. 
7. Pull the choke knob (Figure 138) out to its first detent 
and compare the tachometer reading to the fast idle speed 
specification listed in Table 9. If the fast idle speed is in-
correct, tum the fast idle screw to achieve the correct fast 
idle speed. 



• 

130 CHAPTER THREE 

Then push the choke knob all the way in and check that 
the idle drops to the slow idle speed (Table 9). If the 
choke does not operate correctly, adj'ust it as described in 
this chapter. 

enrichment valve is p11shed all the way in to the closed po-
sition. 

NOTE 
8. Disconnect the tachometer. 

Idle Speed Adjustment (1990-1998 Models) 

Figure 139 is shown with the carburetor re-
moved to better illustrate the step. 

1. Park the motorcycle on a level surface and support it 
standing straight up. 

4. With the engine at idle speed, compare the engine rpm 
reading to the idle speed specification listed in Table 9. If 
the slow idle speed is incorrect, tum the throttle stop 
screw (Figure 139) to achieve the correct slow idle speed. 
5. The idle mixture is set and sealed and cannot be ad-
justed. 2. Attach a tachometer to the engine following the manu-

facturer 's instructio11s. 6. Rev the engine a couple of times and release the throt-
tle. Engine rpn1 should return to the idle speed set in Step 
3. Readjust if 11ecessary. 

3. Sta1i the engine and wann it to normal operating tem-
perature. When the engine can run without the enrichment 
(choke) being applied, proceed to Step 3. Make sure the 7. Disconnect and remove the tachometer. 
' 

Pre-ride check 

Initial 500 miles (800 km) 

Table 1 MAINTENANCE SCHEDULE1 

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 brake lever and pedal 
Check throttle operation 
Check enricher (choke) cable operation (carbureted models) 
Check clutch lever operation 
Check drive chain condition (models so equipped) 
Check drive belt condition (models so equipped) 
Check fuel level in fuel tank; top off if necessary 
Check fuel system for leaks 

Change engine oil and filter 
Check tappet oil screen 
Check battery condition; clean cable connections it necessary 
Check brake fluid level and condition; add fluid if necessary 
Check front and rear brake pads and discs for wear 

(continued) 
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Table 1 MAINTENANCE SCHEDULE1 (continued) 
Initial 500 miles (800 km) (continued) 

Every 2500 miles (4000 km) 

Every 5000 miles (8000 km) 

Check tire condition and inflation pressure 
Check primary chain deflection; adjust if necessary 
Change primary chaincase lubricant 
Change transmission lubricant 
Check clutch lever operation ; adjust if necessary 
Check drive chain tension; adjust if necessary (models so equipped) 
Check drive belt tension and alignment; 
adjust if necessary (models so equipped) 

Check drive belt and sprockets condition (models so equipped) 
Inspect spark plugs 
Check vacuum-operated electric switch (VOES) 
Inspect air filter element 
Lubricate front brake and clutch lever pivot pin 
Lubricate brake cable if necessary 
Lubricate clutch cable if necessary 
Check throttle cable operation 
Check enricher (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 cruise control throttle disengagement switch operation 

(models so equipped) 
Check oil and brake lines for leakage 
Check engine mounting hardware for tightness 
Check all fasteners for tightness2 

Lubricate swing arm pivot shaft and bearings (FX series models) 
Road test the motorcycle 

Check transmission lubricant level; add lubricant if necessary 
Check drive belt tension and alignment; adjust if necessary 
Inspect air filter element 
Check throttle operation 
Check enricher (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 

Change engine oil and filter 
Check tappet oil screen 
Change primary chaincase lubricant 
Change transmission lubricant 
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 and alignment; 
adjust if necessary (models so equipped) 

Check drive chain tension; adjust if necessary (models so equipped) 
Check clutch lever operation; adjust if necessary 
Check drive belt and sprockets condition (models so equipped) 
Check drive and driven sprockets condition (models so equipped) 
Check steering head bearing adjustment; adjust if necessary 
Inspect spark plugs 
Inspect ignition timing 
Check vacuum-operated electric switch (VOES) 

(continued) . 
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Table 1 MAINTENANCE SCHEDULE1 (continued) 
Every 5000 miles (8000 km) (continued) 

Every 10,000 miles (16,000 km) 

Every 20,000 miles (32,000 km) 

Inspect and oil the air filter element (1984-1991) 
Inspect air filter element (1992-1998) 
Lubricate front brake and clutch lever pivot pin 
Lubricate clutch cable if necessary 
Lubricate speedometer cable 
Lubricate fitting on rear brake linkage (models so equipped) 
Check throttle cable operation 
Check enricher (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 air suspension components and hoses (models so equipped) 
Check rubber engine mounts (models so equipped) 
Check all fasteners for tightness2 

Lubricate swing arm pivot shaft and bearings (FX series models) 
Lubricate non-nylon lined control cables 
Perform a tune-up 
Lubricate throttle grip 
Check solenoid-operated butterfly valve for proper operation 
Road test the motorcycle 

Replace spark plugs 
Perform a compression test 
Change front fork oil 
Lubricate rear swing arm bearings 
Inspect engine mounts for wear or damage; replace if necessary 
Check stabilizer links 
Lubricate brake caliper pins 
Clean and repack wheel bearings 
Road test the motorcycle 

Lubricate steering head bearings 
Inspect fuel tank filter; replace if necessary 
Inspect fuel supply valve filter screen 

1. Consider this maintenance schedule a guide to general maintenance and lubrication Intervals. Harder than normal use and 
exposure to mud, water, high humidity Indicate 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 can cause cylinder gasket damage and/or cylinder head leakage. 

Table 2 TIRE INFLATION PRESSURE (FXR, FLH AND FLT [COLD])1 

Item 

Front (rider only) 
1984-1985 

FXRS (K291r) 
FXRT (K291-f) 
FLT/FLTC 
FLHT/FLHTC (K101A2

) 

1986-1998 
FXR series models 
FLH and FLT series models 

Front (rider with one passenger) 
1984-1985 
FXRS 
FXRT 
FLT/FLTC and FLHT/FLHTC 

psi 

30 
30 

28 

30 
36 

30 
30 
28 

(continued) 

kPa 

207 
207 

193 

207 
248 

207 
207 
193 
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Table 2 TIRE INFLATION PRESSURE (FXR, FLH AND FLT [COLD])1 (continued) 
Item 

Front (rider with one passenger) 
1984-1985 (continued) 

FLT with sidecar 
1986-1998 

FXR series models 
FLH and FLT series models 

Rear (rider only) 
1984-1985 

FXRS (1<291 T2) 
FXRT (1<291 T2) 
FLT/FLTC 
FLHT/FLHTC (K101A2

) 

1986-1998 
FXR series 
FLH and FLT series models 

Rear (rider with one passenger) 
1984-1985 

FXRS 
FXRT 
FLT/FLTC and FLHT/FLHTC 
FLT with sidecar 

1986-1998 
FXR series models 
FLH and FLT series models 

psi 

28 

30 
36 

36 
36 

36 

36 
36 

40 
40 
36 
40 

40 
40 

kPa 

193 

207 
248 

248 
248 

248 

248 
248 

275 
275 
248 
275 

275 
275 

1. Tire inflation pressure is for OE tires. Aftermarket tires might require different inflation pressure. The use of tires other than 
those specified by Harley-Davidson can cause instability. 

2. Indicates the OE Dunlop tire designation. 

Table 3 TIRE INFLATION PRESSURE (FXWG, FXSB AND FXEF [COLD])1 

Item 

Front (rider only) 
FXWG 
FXEF and FXSB 

K181 2 

K291T2 
Front (rider with one passenger) 

FXWG 
F rib 
K101A 

FXEF and FXSB 
K181 2 

K291T2 
Rear (rider only) 

FXWG 
FXEF and FXSB 
K181 2 

K291T2 
Rear (rider with one passenger) 

FXWG 
F rib 
K101A 

FXEF and FXSB 
K181 2 

psi 

30 

30 
36 

30 

30 
36 

32 

32 
36 

32 
28 

32 

kPa 

207 

207 
248 

207 

207 
248 

221 

221 
248 

221 
193 

221 

1. Tire inflation pressure is for OE tires. Aftermarket tires might require different inflation pressure. The use of tires other than 
those specified by Harley-Davidson can cause instability. 

2. Indicates the OE Dunlop tire designation. . 
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Type 

HD Multlgrade 
HD Multigrade 
HD Regular heavy 
HD Extra heavy 

HD rating 

HD360 
HD360 
HD360 
HD360 

Table 4 ENGINE OIL 

Viscosity 

SAE 10W/40 
SAE20W/50 
SAE50 
SAE60 

CHAPTER THREE 

Ambient 
operating temperature 

Below 40°F (4° C) 
Above 40°F (4° C) 
Above 60°F (16° C) 
Above 80°F (27° C) 

Table 5 RECOMMENDED LUBRICANTS AND FLUIDS 
Brake fluid 
Fork oil 
Battery 
Transmission 
Clutch 
Drive chain 
Enclosed drive chain 
Open drive chain (without 0-rings) 
Open drive chain (with 0-rings) 

DOT 5 silicone 
HD Type E or an equivalent 
Purified or distilled water 
HD Transmission Lubricant or an equivalent 
HD Transmission Lubricant or an equivalent 

SAE 50 or SAE 60 
Commercial drive chain lubricant 
Commercial drive chain lubricant 
recommended for 0-ring chains 

Table 6 ENGINE AND PRIMARY DRIVE/TRANSMISSION OIL CAPACITIES 
Engine oil tank 
FXR series models 
FLT/FLH series models 
FXWG, FXSB and FXEF 

Transmission 
1984-1990 
1991-1998 

Primary chaincase 
Early 1984 
Late 1984-1990 
1991-1996 
1997-1998 

Rear chaincase (1984-1985) 

3.0 qts. (2.8 L) 
4.0 qts. (3.8 L) 
4.0 qts. (3.8 L) 

16 oz. (473 ml) 
20-24 oz. (591-710 ml) 

N.A. 
1.5 qt. (1 .4 L) 
38-44 oz. (1.1-1.3 L) 
32 oz. (946 ml) 
6 oz. (177 ml) 

Table 7 FRONT FORK OIL CAPACITY 
Oil Change 

Model and year oz. cc 

FXR 
1984-1987 FXR and FXRS 6.25 184.8 
1984-1987 FXRD and FXRT 7.0 206.9 
1987-1994 FXLR 9.2 272 
1988-1994 FXR and FXRS 9.2 272 
1988-1994 FXRT and FXRS-SP and FXRS-Con 10.5 310.5 
1999 FXR2 and FXR3 9.2 272 

FXWG 10.2 300.9 
FXSB 7.5 221.8 
FXEF 5.0 147.8 
FLT and FLH series models 7.75 229.2 

Rebuild 
oz. 

7.0 
7.75 
10.2 
10.2 
11.5 
10.2 
11.2 
6.75 
6.5 
8.5 

cc 

206.9 
229.2 
300.9 
300.9 
339.2 
300.9 
330.4 
199.6 
192.2 
251 .3 
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Engine compression 
Spark plugs 
Type 
Gap 

Ignition timing 
Type 

Timing specifications 
Early 1984 

Range 
Start 
Fast idle at 1800-2800 rpm 

Late 1984-1994 
Range 
Start 
Fast idle at 1800-2800 rpm 

1995 domestic 
Range 
Start 
Fast idle at 1050-1500 rpm 

1995 HDI 
Range 
Start 
Fast idle at 1050-1500 rpm 

1996-1998 
Range 
Start 
Fast idle at 1050-1500 rpm 

Model and year 

FXR, FLH and FLT series models 
1984-1987 
Slow idle 
Fast idle 

1988-1989 
Slow idle 
Fast idle 

1990 
1991-1996 
1997-1998 

FXR2 and FXR3 
FXWG, FXSB and FXEF 

Slow idle 
Fast idle 

Table 8 TUNE-UP SPECIFICATIONS 
90 psi (620 kPa) 

HD 5R6A 
0.038-0.043 in. (0.97-1.09 mm) 

Electronic 

5-50° BTDC 
5° BTDC 
35° BTDC 

0-35° BTDC 
0° BTDC 
35° BTDC 

0-35° BTDC 
TDC 
35° BTDC 

0-42.5° BTDC 
TDC 
20° BTDC 

0-42.5° BTDC 
TDC 
20° BTDC 

Table 9 IDLE SPEED SPECIFICATIONS 
Speed 

900-950 rpm 
1500 rpm 

1000 rpm 
1500 rpm 
1000 rpm 
1 000-1 050 rpm 
1050-1500 rpm 
1000-1050 rpm 

1000-1050 rpm 
1500-1550 rpm 

Table 10 FRONT FORK AIR CONTROL (FXR SERIES MODELS 1984-1994) 

Recommended air pressure psi (kPa) 
Accumulator 1984·1987 

Vehicle load Front fork FXRD and FXRT 

Rider weight up to 150 lbs. (68 kg) 4-8 (28-55) 5-30 (34-207) 
Each additional 25 lbs. (11 kg), add 2.0 (14) 
Passenger weight: For each 50 lbs. (23 kg), add 1.0 (7) 
Maximum pressure 20 (138) 30 (207) 

135 
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Table 11 FRONT FORK AIR CONTROL (1984-1994 FLH AND FLT SERIES MODELS) 
Ride 

Firm 
Normal 
Soft 

Amount of antidive 

Stiff 
Normal 
Soft 

Recommended pressure psi (kPa) 

20 (138) 
15(103) 
10 (69) 

Table 12 AIR SUSPENSION ADJUSTMENTS (1995-1998 FLH AND FLT SERIES MODELS) 

Recommended pressure psi (kPa) 
Load Front fork Rear shock absorber 

Rider weight 
Up to 150 lbs. (68 kg) - -
For each additional 25 lbs. (11 kg), add 1.0 (7) 1.0 (7) 

Passenger weight: For each 
additional 50 lbs. (23 kg), add - 1.5 (10) 

Luggage weight: For each 
additional 10 lbs. (6 kg), add 1.0 (7) 3.0 (21) 

Maximum pressure 25 (172) 35 (241) 

Table 13 MAINTENANCE AND TUNE-UP TORQUE SPECIFICATIONS 
Item 

Clutch diaphragm spring bolts 
late 1984-1989 wet clutch 

Engine front mounting bracket 
Side bolts 
Center bolt 

Front fork air pipe hex bolts 
(1997-1998 models) 

• Primary drive chain shoe 
nut or bolt 

Rear axle nut 
1984-1988 
1989-1998 

Spark plugs 
Swing arm anchor bolt 

(enclosed chain models) 
Valve lifter screen plug 

• 

ft.-lb. in.-lb. N•m 

33-38 
35-45 

22-29 

60-65 
60 
14 

20 

71-97 

-
97-106 

-

89-124 

8-11 

11-12 

30-39 

81-88 
81 
19 

27 
10-14 

' 

. 
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ENGINE 

This chapter provides complete service and overhaul 
procedures, including information for disassembly, re-
moval, inspection, service and engine reassembly. 

Refer to Tables 1-5 at the end of the chapter for specifi-
cations. 

All 1nodels covered in this manual are equipped with 
the V-2 Evolution, an air-cooled four-stroke over-
head-valve V-twin engine. Tl1e engine consists of three 
major assemblies: engine, crankcase and gearcase. 
Viewed from the right side of the engine, engine rotation 
is clockwise. 

Both cylinders fire once in 720° of crankshaft rotation. 
The rear cylinder fires 315° after tl1e front cylinder. The 
front cylinder frres again in another 405°. Note that one 
cylinder is always on its ex.baust stroke when the other 
fires on its compression stroke. 

SERVICE PRECAUTIONS 

Before servicing the engine, note the followu1g: 
1. Review the information in Chapter One, especially the 
Service Methods and Precision Measuring Tools sections. 

Accurate measuren1ents are critical to a st1ccessful engine 
rebuild. 
2. Througl1out the text, there are references to the left and 
right sides of the engine. Tl1ese refer to the engine as iris 
mounted in the frrune, not how it may sit on the work-
bench. 
3. Always replace worn or damaged fasteners with those 
of the sa1ne size, type and torque requirements. Make sure 
to identify each. bolt before re,placing it. Lubricate bolt 
threads with engine oil, u11less otherwise specified, before 
tightening. If a specific torque valt1e is not listed in Table 
5, refer to t11e general torque specifications in Chapter 
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. 
5. Store parts in boxes, plastic bags and containers (Fig-
ure 1). Use masking tape and a permanent, waterproof 
marking pen to label parts. 
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6. Use a box of assorted size and color vacuum hose iden-
tifiers (Lisle part No. 74600) (Figure 2) for identifying 
hoses and fittings during engine removal and disassem-
bly. 
7. Use a vise with protective jaws to hold parts. 
8. Use a press or special tools when force is required to 
remove and instalJ parts. Do not try to pry, hammer or oth-
erwise force them on or off. 
9. Replace all 0-rings and oil seals during reassembly. 
Apply a small amount of grease to the inner lips of each 
new seal 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 special tools. 
These tools and their part numbers are listed with the indi-
vidual procedures. For a complete list of the special tools 
mentioned in this 1uanual, refer to Table 12 in Chapter 
One. The engine tools used in this chapter are either H-D 
or JIMS special tools. JIMS special tools are available 
through many aftermarket motorcycle suppliers. 

When purchasing special tools, make sure to specify 
that the tools required are for the specific year and model 
number motorcycle being worked on. Many of the tools 
are specific to this engine. Tools for other engine models 
might be slightly different. 

, 

SERVICING ENGINE IN FRAME 

Many components can be serviced while the engine is 
mounted in the frame: 
1. Rocker arm cover. 
2. Cylinder bead. 
3. Cylinders and pistons. 
4. Camshafts. 
5. Gearshift mechanism. 
6. Clutch. 
7. Transmission. 
8. Carburetor or fuel injection induction module. 
9. Starter and gears. 
10. Alternator and electrical systems. 

ENGINE 

Removal 

1. Thoroughly clean the engine of a1 I dirt and debris. 
2. Remove the seat as described in Chapter Fifteen. 

© 

• 
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3. Disconnect the negative battery cable as described in 
Chapter Nine. 
4. Support the motorcycle on a stand or floor jack. See 
Motorcycle Stands in Chapter Ten. 
5. Remove the ftiel ta11k as described in Chapter Nine. 
6. On models so equipped, remove both saddlebags as 
described in Chapter Fifteen. 
7. Remove both frame side covers as described in Chap-
ter Fifteen. 
8. On models so equipped, remove the inner front fairing 
as described in Chapter Fifteen. 
9. Remove tl1e air filter and backing plate as described u1 
Chapter Eight. 
1 OA. On carbureted models, remove the carburetor as de-
scribed in Chapter Eight. 
l OB. On fuel-injected models, remove the fuel injection 
induction module as described in Chapter Eight. 
11. Re1nove the exhaust system as described in Chapter 
Eight. 
12. Remove the rear brake pedal as described in Chapter 
Thirteen. 
l 3. Remove au four f ootboards as described in Chapter 
Fifteen. 
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0 OIL HOSE ROUTING (EARLY 1984) 

Air cleaner (top) Oil tank 
(right side) 

Crankcase vent 

Engine left side 

---- -____ ..._ - ..... ' 

Front chain oiler return--

14. Drain tl1e engine oil and oil tank as described in 
Chapter Three. 
15. Label and disconnect the engine-to-oil tank oil lines. 
Refer to Figures 3-9. Plug the ends to prevent the entry of 
debris. 
16. Discon11ect the wire from the oil pressure switch 
(Figure 10). 
17. Disconnect the alternator connector from the crank-
case (Figure 11). 
18. On FXR series models, perform the following: 

a. Disconnect the choke knob and cable from the up-
per cylinder stabilizer bar and bracket. 

b. Disconnect spark plug wires and cap assemblies 
and move them out of the way. 

c. Remove the ignition switch and the ignition coil as 
described in Chapter Nine. 

19. On FLH and FLT series models, remove the ignition 
coil and spark plug assembly as described in Chapter Nine. 
20. On models so equipped, remove the screws securing 
the crankshaft position sensor (Figure 12) and remove it 
from the crankcase. 

, ... 

To oil filter 

0 

Oil pump 

Front chain oiler 

21. On models so equipped, disconnect the wires from 
the engine temperature sensor (Figure 13). 
22. Remove the primary chaincase assembly, including 
the inner housing, as described in Chapter Five. 
23. Remove the alternator rotor and stator as described in 
Chapter Nine. 
24A. On FXWG, FXSB and FXEF models, remove the 
upper cylinder head stabilizer bar and bracket assembly 
(Figure 14). 
24B. On all other models, remove the upper cylinder 
head stabilizer bar and bracket assembly (Figure 15). 
25. On the left s.ide, remove the front stabilizer and outer 
end bolt. 
26. Disconnect the hose fron1 the breather cover and 
move the hose out of the way. 
27. Remove the voltage regulator as described in Chapter 
Nine. . 
28. Remove the clutch cable from the lower portion of 
the crankcase as described under Clutch Cable Replace-
ment in Chapter Six. 
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0 OIL HOSE ROUTING (LATE 1984-1990 FXR, FLH AND FLT SERIES MODELS) 

0 

~ Air cleaner 

Crankcase vent 

Oil filter 

- -· --=-=.:::-=-=-=-=-=-=-==--====> 

Oil tank 
Oil vent 

--Main oil feed 

Engine crankcase 

1---0il pump 

OIL HOSE ROUTING (1991 FXR, FLH AND FLT SERIES MODELS) 

Crankcase breather 

,; 
FLT models 
oil tank 

Air cleaner 

Drain 
hose 
nipple 

Return 
from filter 

Oil filter 

.. 
Return from filter 

Crankcase/oil tank vent 
Main oil feed 

0 

FXR model 
oil tank 

Left front 

Crankcase/oil tank vent 

Engine crankcase 
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0 

0 

OIL HOSE ROUTING (1992-1998 FXR) 

' ' 

.,,,· 

Crankcase 
breather 

Drain . hose n i pp I e ----1:: i:::;::::::====i 
• • ' •. 

Transmission· vent hose . \ ·v / , 

Oil return hose ----'~ ~ -
from filter 

Ma~ 
feed hose ~ L, 

To oil 
filter 

i , 

Oil filter . • 

' ' \ 

OIL HOSE ROUTING (1992 FLH AND FLT SERIES MODELS) 

·--

/ 

• Air cleaner 

Return from 
filter 

Oil tank 
vent 

. 

,.. .. 

® 

OIL HOSE ROUTING (1993-1998 FLH AND FLT SERIES MODELS) 
Air cleaner 

@ 
To oil 
filter 

------c------

, ·· 
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0 OIL HOSE ROUTING (1985-1986 FXWG, FXEF AND FXSB) 
Return 
from 
filter 

Oil tank 

Oil tank vent 

Oil filter 

29. Wrap the frame front down tubes with protective tape 
to preve11t surface damage in the following steps. 
30. Cover bot11 rocker covers with foam padding to pro-
tect the finish. 
31. Support the trans1nission case with a jack or wooden 
blocks. Apply sufficient jack pressure on the transmission 
prior to removing the engine-to-transmission mounting 
bolts. 
32. Using a ratchet strap, secure the transmission to the 
frame so it will not sl1ift after the engine is removed. 
33. Remove the front engine mount bolts, washers and 
nuts (Figure 16). 
34. Remove the bolts and washers (Figure 17) securing 
the engine to tl1e transmission. 
35. 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. 
36. Check the engine to make sure all wiring, hoses ru1d 
other related co1nponents have been disconnected from 

Main 
oil 
feed 

----"'\ Air cleaner 

Engine 

the engine. Check that nothing will interfere with the re-
moval of the engine from the right side of the frame. 

37. Remove the engine from the right side of the frame. 

38. Mount the engine in the big twin engine stand (JIMS 
part No. l006T) (Figure 18) or an equivalent. 

39. Service the front engine n1ount, if necessary. 
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UPPER CYLINDER HEAD 
BRACKET(FXWG,FXSB 

AND FXEF MODELS) 

4-e @ , 
g ®---2 3 
I I 

1 2 
I -5 

'7: ~--/;' ... 
3 
2 

'Ji, 
6--F 

9----1.1 
2---
3-----

1. Block 
2. Washer 
3. Nut 
4. Bolt 
5. Washer 

,. 
9 2 7 8 

....._-10 

6. Bracket 
7. Lockwasher 
8. Bolt 
9. Stud 

10. VOES switch 
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40. Clean the front and rear engine mount bolts and 
washers in solvent and dry thoroughly. 

41. Replace leaking or damaged oil hoses. 

Installation 

1. Recheck that all wiring, hoses and other related com-
ponents are out of the way and will not interfere with en-
gine installation. 
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2. Correctly position a floor jack and piece of wood un-
der the frame to support the engine when itis installed into 
the frame. 
3. Install the engine from the right side of the frame and 
place it on the floor jack. Apply enough jack pressure on 
the crankcase to support it prior to installing the engine 
mounting bolts. 
4. Slide the engine assembly toward the rear next to the 
transmission. 
5. Install the rear engine-to-transmission bolts and wash-
ers (Figure 17) hand-tight at this time. 
6. Install the front two bolts, washers and nuts (Figure 
16) securing the engine to the lower mounting bracket 
front isolator. Tighten finger-tight at this time. 
7. Tighten the engine-to-transmission bolts 33-38 ft.-lb. 
(45-52 N •m). 
8. Tighten the engine front lower mounting bolts and nuts 
to 33-38 ft.- lb. (45-52 N •1n). 
9. Remove the ratchet strap from the transmission and 
frame. 
10. Remove the floor jack. 
11. Remove the protective tape from the frame front 
down tubes. 
12. Remove the foam padding from the rocker covers. 
13. Install the clutch cable onto the lower portion of the 
crankcase as described under Clutch Cable Replacement 
in Cha_pter Five. 
14. Connect the hose to the breather cover. 
ISA. On FXWG, FXSB and FXEF models, from tbe left 
side of the engine, install the upper cylinder head stabi-
lizer bar and bracket assembly (Figure 14). Tighten the 
bolts and nuts securely. 
15B. On all other models, from the left side of the engine 
stabilizer, perform the following: 

a. Install the stabilizer link and upper mounting 
bracket assembly onto the frame and engine. 

b. Install the two bolts and washers securing the upper 
mounting bracket to the cylinder heads. Tighten to 
28-35 ft.-lb. (38-47 N •m). 

c. Install the bolt and nut securing the inboard end of 
the stabilizing link to the frame and tighten se-
curely. 

16. Install the voltage regulator as described in Chapter 
Nine. 
17. Install the alternator stator and rotor assembly as de-
scribed in Chapter N ine. 
18. Install a new 0-ring (Figure 19) onto the crankcase 
shoulder. 
19. Install the primary chain case inner housing and as-
sembly as described in Chapter Five. 
20. Adjust the clutch and primary chain as described in 
Chapter Three. 
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21. Install the primary chain outer housing as described 
in Chapter Five. 
22. On 1nodels so equipped, connect the wires onto the 
engine temperature sensor (Figure 13). 
23. On models so equipped, install the crankshaft posi-
tion sensor (Figure 12) onto the crankcase and tighten the 
screws securely. 
24. On FLI-1 and FLT series models, instalJ the ignition 
coil and spark plug assen1bly as described in Chapter 
Nine. 
25. On FXR series models, perform the following: 

a. Install the ignition switch and the ignition coil as 
described in Chapter Nine. 

b. Connect spark plug wires and cap assemblies to the 
spark plugs. 

c. Connect the choke knob and cable to the upper cyl-
inder stabilizer bar and bracket. 

26. Connect the alternator connector to the crankcase 
(Figure 11). 
27. Connect the wire to the oil pressure switch (Figure 10). 
28. Connect tl1e engine-to-oil tank oil lines. Refer to Fig-
ures 3-9). Install new clamps. 
29. Refill the engine oil and oil tank as described in 
Chapter Three. 
30. On wet-clutch models, refill the primary chaincase as 
described in Chapter Three. 
31. Install all four footboards as described in Chapter Fif-
teen. 
32. Install the rear brake pedal as described in Chapter 
Thirteen. 
33. Install the exhaust system as described in Chapter 
Eight. 
34A On carbureted models, install the carburetor as de-
scribed in Chapter Eight. 
34B. On fuel-injected models, install the fuel inj ection 
induction module as described in Chapter Eight. 
35. Install the air filter and backing plate as described in 
Chapter Eight. 
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1. Bolt 
2. Washer 
3. Copper washer 

(1984-1990 models) 
4. Upper cover 
5. Gasket 
6. Middle cover 
7. Gasket 
8. Gasket 
9. Rocker arm shafts 
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10. Rocker arm 
11 . Rocker arm 
12. Bolt 
13. Bolt 
14. Bolt 
15. Bolt 
16. Gasket 
17. Gasket 
18. Lower cover 
19. Washer 
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36. On models so equipped, install the inner front fairing 
as described in Chapter Fifteen. 
37. Install both frame side covers as described in Cl1apter 
Fifteen. 
38. On models so equipped, install both saddlebags as 
described in Chapter Fifteen. 
39. Install the fuel tank as described in Chapter Nine. 
40. Remove the 111otorcycle stand or floor jack. 
41. Connect the negative battery cable as described in 
Cl1apter Nine. 
42. Remove the seat as described in Chapter Fifteen. 
43. Check vehicle alignment as described in Chapter 
Nine. 
44. Start the engine and check for leaks. 

ROCKER ARMS AND 
ROCKER ARM COVERS 

Refer to Figu_re 20. 

Removal 

l. If the engine is mounted in the frame, perform the fol-
lowing: 

a. Perform Steps 1-11 under Engine Removal in this 
chapter. 

b. Remove the upper cylinder head mottnting bracket 
(Figure 15). 

2. On FXR series models, remove the ignition coil 
bracket assembly (Figure 21) and move it out of the way. 
3. Remove the bolts and washers securing the upper 
rocker cover and remove the cover and gasket. 
4. Remove the middle rocker cover and gasket. 
5. Remove both spark plt1gs as described in Chapter 
Three to make it easier to rotate the engine by hand. 

CAUTION 
The piston must be at top dead center {TDC) 
to avoid damage to the pushrods and rocker 
arms in the following steps. 

6A. With the prinlary 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 grotmd. Refer to Motorcycle Stands in 
Chapter Ten. 

b. Shift the tra11smission into fourth or fifth gear. 
c. Rotate the rear wheel in the d.irection of normal ro-

tation. 
d. Stop rotating the rear wheel when both the intake 

and exhaust valves are closed. 
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e. Wiggle both rocker arms. There shou.ld be free 
play indicating thatboth valves are closed. This in-
dicates that the piston is at top dead center (TDC) 
on the compression stroke and both valves are 
closed. Also, the pushrods are in the unloaded po-
sition. 

f. Look into the spark plug hole with a flashlight and 
verify that the piston is at TDC. 

6B. 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 tbe crankshaft. 
c. Place a socket or wrench on the compensating 

sprocket shaft nut. 
d. Rotate the compensating sprocket shaft counter-

clockwise until both the intake and exl1aust valves 
are closed. 

e. Wiggle both rocker arms. There should be free play 
indicating that both valves are closed. This indi-
cates that the piston is at top dead center (TDC) on 
the com.pression stroke and both valves are closed. 
Also, the pushrods are in the unloaded position. 

f. Look into the spark plug hole with a flashl ight and 
verify that the piston is at TDC. 

7. Remove the pushrod covers as follows: 
a. Using a screwdriver, pry the spring cap retainer 

(Figure 22) out fro1n between the cylinder head and 
spring cap. Remove the spring cap retainer. 

b. Slide the upper cover down (A, Figure 23). 
c. Repeat for the opposite pushrod cover. 

8. Mark each pushrod as to its top and bottom position 
and its position in the cylinder b.ead. The pushrods must 
be installed in their original positions during assembly. 

CAUTION 
When removing the pushrods in the follow-
ing steps, do not mix the parts from each set. 
When reinstalling the original pushrods, in-
stall them so that each end/aces in its origi-
nal operating position. The pushrods 
develop a set wear pattern and installing 
them upside down may cause rapid wear to 
the pushrod, lifter and rocker arm. 

9. Remove the bolts (A, Figure 24) securing the lower 
rocker cover and rocker arms. 
10. Remove the rocker arms and the lower rocker cover 
(B, Figure 24) as an assembly (Figure 25). 
11. Remove the intake (A, Figure 26) and exhaust (B) 
pushrods up through the cylinder head. 

CHAPTER FOUR 
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12. Remove the pushrod cover assemblies (B, Figure 
23). 
13. Remove the upper (Figure 27) and lower (Figure 28) 
pushrod cover 0-ring and washer. 
14. Disassemble and inspect the rocker arm/cyl inder 
head assembly as described in this chapter. 

Installation 

I • Install the valve lifters as described in this chapter if 
they were removed. 
2. If the engine has been rotated since it was originally set 
on TDC, rotate the engine until both lifters (Figure 29) for 
the cyLinder head being worked on seat onto the lowest 
camshaft position (base circle). 
3. Install the pushrod covers (B, Figure 23) as follows: 

a. Install a new lower 0-ring and washer (Figure 28) 
into the lifter block (Figure 30). 

b. Install a new upper 0-ring (Figure 27) into the cut-
out in the bottom of the cylinder head. 

c. If the pushrod covers were disassembled, assemble 
them as described under Pushrods and Pushrod 
Covers in this chapter. 

d. Refer to the marks made during removal and install 
the pushrod sets (Figure 31) in the correct locations 
in the crankcase. 

e. Install the pushrod cover into the valve lifter block 
(Figure 32) and 0-ring. 

4. If installing new pushrods, refer to the following iden-
tification marks: 

a. Purple: rear exhaust (A, Figure 33). 
b. Blue: rear intake (B, Figure 33). 
c. Yellow: front intake (C, Figure 33). 
d. Green: front exhaust (D, Figure 33). 

5. Install the pushrods as follows: 
a. Center the pushrod cover in between the cylinder 

head and vaJve Ufter block. 
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31 

32 

b. If the pt1shrods were labeled during removal, install 
each push.rod in the original location in the cylinder 
head. 

c. If the pushrods were not labeled during removal, re-
fer to Step 12 and install each pushrod in the origi-
nal location in the cylinder head. 

6. Install new lower rocker cover gaskets (Figure 34) 
onto the cylinder head. 
7. Install the lower rocker cover and rocker arm assembly 
(B, Figure 24) onto the cylinder head while guiding the 
pushrod ends into the rocker arm sockets (A, Figure 35). 

NOTE 
If the right side bolts will not pass through 
the rocker arm, the notch in the rocker arm 
shaft is not properly aligned with the mating 
bolt hole (Figure 36). Realign if necessary. 

8. Install the lower rocker arm cover bolts as follows. The 
longer bolts (B, Figure 35) on the right side (pushrod side) 
and the shorter bolts (C) on the left side of the engine. 

CAUTION 
To avoid damaging a pushrod, rocker arms 
or valves, tighten the lower rocker arm 
cover bolts evenly and in a crisscross pat-

CHAPTER FOUR 
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tern. When tightening, spin each pushrod by 
hand (Figure 3 7) to make sure that the 
lower rocker cover is bein.g tightened 
evenly. If one or both pushrods cannot be 
rotated, loosen the mounting bolts and de-
termine the cause. 

149 

9. Tighten tbe lower rocker cover bolts in a c1isscross 
pattern to 15-18 ft.-lb. (20-25 N•111). Tighten t11e bolts in 
s1nall increments to help bleed the lifters. 
10. Push the upperpushrod cover up (Figure 38) and seat 
it in the cylinder head with a screwdriver (Figure 39). 
1 l. Position the spring cap retainer between the cap and 
the cylinder head and pry it into place wjth a screwdriver 
(Figure 40). 
12. Repeat Step l O and 11 for the other pusbrod cover 
(Figure 41). 
13. Install a new gasket (C, Figure 35) onto the lower 
pushrod cover and install the middle pushrod cover. 
14. Install a new gasket onto the middle pushrod cover. 
15. Install the upper pushrod cover onto the middle 
puslrrod cover. 
16A. On 1984-1990 models, install the steel was11er (A, 
Figure 42) followed by the copper washer (B) onto the 
bolt (C) on the upper pushrod cover. 
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1. Bolt 
2. Washer 
3. Copper washers 

(1984-1990 models) 
4. Upper cover. 
5. Gasket 
6. Middle cover 
7. Gasket 
8. Gasket 
9. Rocker arm shaft.s 
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10. Rocker arm 
11. Rocker arm 
12. Bolt 
13. Bolt 
14. Bolt 
15. Bolt 
16. Gasket 
17. Gasket 
18. Lower cover 
19. Washer 

16B. On 1991-1998 1nodels, install the washer onto the 
bolt on the upper pushrod cover. 
17. Check that the middle rocker cover is spaced evenly 
on all sides. Then tighten the upper cover 1/4-in. bolts to 
124-159 in.-lb. (13-18 N•m) in a crisscross pattern. 

Rocker Arm Disassembly/ Assembly 

Refer to Figure 43. 
1. Remove the lower rocker cover as described in this 
section. 
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2. Before disassembling the rocker arms, measure the 
rocker arm side clearance as follows: 

a. Insert a flat feeler gauge between the rocker ann end 
and the side of the lower rocker cover (Figure 44). 

b. Record the dimension. 
c. Repeat for each rocker arm. 
d. Replace the rocker ann and/or the lower rocker 

cover if the end clearance is not within the specifi-
cation in Table 2. 

3. Prior to disassembling the rocker arms, mark each one 
with an IN (intake) or EX (exhaust) to ensure they will be 
installed in their original positions. 
4. Remove the rocker arm shafts (A, Figure 45) and re-
move the rocker arms (B). 
5. Thoroughly clean all parts in solvent and dry with 
compressed air. Blow through all oil passages. 
6. Inspect all parts as described in this section. 
7. Install the rocker arm in its original position (Figure 46). 
8. Jnstall the rocker arm shaft partway into the lower 
rocker cover and rocker arm. 
9. Align the notch in the rocker arm shaft (A, Figure 47) 
with the mating bolt hole (B) in the lower rocker cover 
and install the shaft all the way. Check for correct align-
ment. Realign if necessary. 
10. Repeat Steps 7-9 for the remaining rocker arm and 
shaft. 

Rocker Arm Component Inspection 

1. Examine the rocker arm pads and ball sockets for pitting 
and excessive wear; replace the rocker arms if necessary. 
2. Examine the rocker arm shaft (Figure 48) 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 8. 
3. Check the rocker arm bushing (Figure 49) for wear or 

• scoring. 
4. Measure the rocker arm shaft diameter (Figure 50) 
where it contacts the rocker arm bushings and lower 
rocker cover. Measure both ends of the shaft. Record each 
measurement. 
5. Measure the rocker arm bushing inside diameter (Fig-
ure 51) and the lower rocker cover bore diameter. Record 
each measurement. 
6. Subtract the 1neasurements taken u1 Step 4 from those 
taken in Step 5 to obtain the following rocker arm shaft 
measurements: 

a. Shaft-to-lower rocker cover. 
b. Shaft-to-rocker ann bushing. 

7. Replace the rocker arm, the bushing or the lower 
rocker cover if the clearance exceeds the specifications in 
Table 2. 



152 

8. Inspect the rocker arm shaft contact surfaces (Figure 
52) on the lower rocker cover for wear or elongation. 
9. Inspect the gasket surfaces of the upper rocker cover 
(A, Figure 53) and the middle rocker cover (B) for dam-
age or warp. 
10. Inspect the gasket surfaces of the lower rocker cover 
(Figure 54) for damage or warp. 

CYLINDER HEAD 

Removal 

Refer to Figure 55. 
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1. Remove the rocker arm assembly as described in this '53' 
chapter. 
2. Remove the bolts (Figure 56) securing the cylinder head 
one-eighth tum at a time in the pattern shown in Figure 57. 
3. Tap the cylinder head with a plastic mallet to loosen it. 
Then lift it off the cylinder. 
4. Remove and discard the cylinder head gasket. 
5. Remove the 0-rings and dowel pins (Figure 58) from 
the cylinder. 
6. Repeat these steps for the opposite cylinder head. 
7. Repeat Steps 1-6 and re1nove the opposite cylinder 
bead assembly. 
8. Inspect the cylinder head assembly as described in this 
section. 

Installation 

1. If removed, install the piston and cylinder as described 
in this chapter. 
2. Assemble a11d inspect the rocker ann/cylinder head as-
sembly as described in this chapter. 
3. Install the two dowel pins (Figure 58) into the top of 
th.e cylinder. 
4. Install a new 0-ring over each dowel pin. Apply a light 
coat of clean engine oil to the 0-rings. 

CAUTION 
Because the 0-rings center the head gasket 
on the cylinder, install them before install-
ing the head gasket. 

5. Install a new cylinder head gasket onto the cylinder. 

CAUTION 
Do not use sealer on the cylinder head gas-
ket. If using an aftermarket head gasket, fol-
low the manufacturers instructions for 
gasket installation. 

@ 

NOTE 
The cylinder heads are not identical. Refer 
to the FRONT or REAR mark (Figure 59) 
cast into the top surface of the cylinder 
head. 

6. Install the cylinder bead onto the cylinder and the 
dowel pins. Position the head carefully to avoid 1noving 
the head gasket o·ut of alignment. 
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@ CYLINDER HEAD 
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1. Valve keepers 10. Bolt (1988-1998) 
2. Upper retainer 11 . Washer (1984-1987) 
3. Inner valve spring 12. Bolt (1984-early 1985) 
4. Outer valve spring 13. Bolt (late 1985-1987) 
5. Seal 14. Bolt (1988-1998) 
6. Lower retainer 15. Cylinder head 
7. Valve guide 16. Valve seat 
8. Bolt (1984-early 1985) 17. Valves 
9. Bolt (late 1985-1987) 18. Cylinder head gasket 
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@ Front cylinder head 

, 

0 0 
0 0 

Rear cylinder head 

0 
0 

0 
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7. Lubricate the cylinder studs and cylinder head bolts as 
follows: 

a. Clean the cyHnder head bolts in solvent and dry 
with compressed air. 

b. Apply clean engine oil to the cylinder head bolt 
threads and to the flat shoulder surface on each bolt. 
Wipe off any excess oil from the bolts. Leave only 
an oil film on these surfaces. 

c. Make sure to install washers onto the bolts on 
1984-L987 models. 

NOTE 
The original equipment cylinder head bolts 
and washers (Fig ure 60, typical) are made 
of Grade 8 m.aterial. Do not substitute these 
items with a part of lesser strength. Late 

@ 
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style cylinder head washers cannot be used 
on early style cylinder head bolts. 

• 

8. Install the cylinder head long bolts in the center bolt 
holes; install the short bolts in the outer bolt holes next to 
the spark plug hole. Tighten the cylinder head bolts (Fig-
ure 56) only fi11ger-tight at this ti1ne. 

CAUTION 
Failure to follow the tightening pattern and 
sequence in Step 8 may cause cylinder head 
distortion and gasket leakage. 
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9. Refer to Figure 57 for the front and rear cylinder head 
bolt tightening sequence. Tighten the cylinder head bolts 
as fo llows: 

a. Starting with bolt No. 1, tighten each bolt in order to 
80-106 in.-lb. (9-12 N•m). 

b. Then once again, starting with bolt No. 1, tighten 
each bolt in order to 142-168 in.-lb. (I 6-19 N•m). 

c. Make a vertical mark with a permanent marker on 
each bolt head (Figure 61). Make another mark on 
the cylinder head. 

d. Following the tightening sequence in Figure 57, 
turn each bolt head a quarter turn clockwise using 
the match marks as a guide (Figure 62). 

e. When the marks appear as shown in Figure 62, the 
tightening sequence is complete. 

f. Repeat for the opposite cylinder head . 

Inspection 

Refer to Figure 55. 
1. Thoroughly clean the outside of the cylinder head. Use a 
stiff brush, soap and water and remove all debris from the 
cooling fins (A, Figure 63). If necessary, use a piece of 
wood and scrape away any lodged dirt. Clogged cooling fins 
can cause overheating, leading to possible engine damage. 
2. Without removing the valves, use a wire brush to re-
move all carbon deposits from the combustion chamber 
(A, Figure 64). Use a fine wire brush dipped in solvent or 
make a scraper from hard wood. Take care not to damage 
the head, val.ves or spark plug threads. 

CAUTION 
Cleaning the combustion chamber with the 
valves removed can damage the surfaces of 
the valve seat. A damaged or even slightly 
scratched valve seat will cause poor valve 
seating. 

3. Examine the spark plug threads (B, Figure 63) in the 
cylinder head for damage. If damage is minor, or if the 
threads are dirty or clogged with carbon, use a spark plug 
thread tap (Figure 65) to clean the threads followit1g the 
manufacturer's instructions. If thread damage is severe, 
restore the threads by installing a steel thread insert. Pur-
chase thread insert kits at automotive supply stores or 
have them installed by a Harley-Davidson dealership or 
1nachine shop. 

CAUTION 
Aluminum spark plug threads commonly 
are damaged due to galling, cross-thread-
ing and overtightening. To prevent galling, 
apply an antiseize compound to the plug 
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threads before installation and do not 
overtighten. 

NOTE 
When using a tap to clean spark plug 
threads, coat the tap with an aluminum 
tap-cutting fluid or kerosene. 

4. After all carbon is removed from combustion cham-
bers ai1d valve ports and, if necessary, the spark plug 
thread hole is repaired, clean the entire head in solvent. 
Blow dry with compressed air. 
5. Examine the crown on the piston. The crown should 
show no signs of wear or damage. If the crown appears 
pecked or spongy, also check the spark plug, valves and 
combustion chamber for aluminun1 deposits. If these de-
posits are found, the cylinder has overheated. Check for a 
lean fuel mixture or other conditions that could result in 
preignition. 
6. On 1984-1989 models, check the intake manifolds 
(Figure 66) for cracks or tear damage that could allow un-
filtered air to enter the engine. Also check the manifold 
bolts for tightness. If you removed the manifold, install it 
with a new gasket. 
7. Check for cracks in the combustion cl1an1ber, t11e in-
take port and the exhaust port (B, Figure 64). Replace a 
cracked head if welding cannot repair it. 
8. Inspect the exhaust pipe mounting bolt. threads (C, 
Figure 64) for damage. Repair with a furead die if dam-
aged. 

CAUTION 
If the cylinder head is bead-blasted, clean 
the head thoroughly with solvent and then 
with hot soapy water. Residual grit seats in 
s,nall crevices and other areas and can be 
hard to remove. Also run a tap through each 
exposed thread to remove grit from the 
threads. Residue grit left in the engine will 
cause pre,nature wear. 
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3. Inner valve spring 7. Valve guide 
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9. Thoroughly clean the cylinder head. 
10. Place a straightedge across the gasket surface at sev-
eral points and measure for warp by attempting to insert a 
feeler gauge between the straightedge and cylinder head 
at each location (Figure 67). Maximum allowable warp is 
listed in Table 2. Distortion or nicks in the cylinder head 
surface could cause an air leak and result in overheating. 
If warp exceeds the limit, the cylinder head must be resur-
faced or replaced. Consult with a Harley-Davidson deal-
ership or machine shop experienced in this type of work. 
11. Check the lower rocker housing mating surfaces for 
warp using the procedure in Step 10. 
12. Check the valves and valve guides as descri.bed under 
Valves and Valve Components 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. The following procedures describe how 
to check for valve component wear and to determine what 
type of service is required. 

Refer to Figure 68. 

Valve Removal 

l. Remove the cylinder head as described in this chapter. 
2. Install the valve spring compressor squarely over the 
valve spring upper retainer (Figure 69) and against the 
valve bead. 

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-
ers out thro·ugh 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. Remove the spring retainer (A, Figure 70) and the 
valve springs (B). 

CAUTION 
Remove any burrs from the valve stem 
groove (Figure 71) before removing the 
valve (Figure 72); otherwise, the valve 
guide will be damaged as the valve stem 
passes through it. 
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6. Remove the valve from the cylinder while rotating it 
slightly. 
7. Remove the valve guide oil seal (Figure 73). 
8. Remove the valve spring lower retainer (Figure 74). 

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 
mix components from the valves, or 
excessive wear may result. 

9. Repeat Steps 3-8 and remove the remaining valve. 

Valve Installation 

1. Clean tl1e end of the valve guide. 
2. Install the spring lower retainer (Figure 74). Push it 
down until it is seated on the cylinder head surface. 
3. Coat a valve stem with Torco MPZ, n1olybdenum 
disulfide paste or eqiiivalent. Install tlle valve partway 
into the guide. Then, slowly turn the valve as it enters the 
oil seal and continue turning it until the valve is installed 
all the way. 
4. Work the valve back and forth in the valve gltide to 
1nake sure the lubricant is distributed evenly within the 
valve guide. 
5. Withdraw the valve and apply an additional coat of the 
lubricant. 
6. Reinstall the valve into the vaJve gttide but do not push 
the valve past tbe top of the valve guide. 
7. Use isopropyl alcohol and thoroughly clean all traces 
of lubricant 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 Co1npound RC 620 or an 
equivalent to the oil seal seating surface and to the outer 
surface of the valve guide. 
9. P·ush the valve all the way into the cylinder head until it 
bottoms. 

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 I 0. The capsule 
is included in the top end gasket set. 
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10. Hold the valve in place and install tlle plastic capsule 
onto the end of the valve stem. Apply a light coat of clean 
engine oil to the outer surface of tlle capsule. 
11. With the valve held in place, install the oil seal onto 
the valve stem. 
12A. If special tools are used, use JIMS Valve Guide Seal 
tool (part No. 34643-84) and driver handle (Figure 75) 
and push the oil seal down until it bottoms on the cylinder 
head surface. 
12B. If special tools are not used, use an appropriately 
sized deep socket and push tlle oil seal down until it bot-
toms on the cylinder l1ead surface. 
13. Remove the plastic capsule from the valve stem. Keep 
the capsule as it will be used on the remaining valves. 
14. Install tlle inner valve spring and make sure it is prop-
erly seated on the lower spring retainer. 
15. Install the outer valve spring and make sure it is prop-
erly seated on the lower spring retainer. 
16. Install the upper spring retainer on top of the valve 

. springs. 

CAUTION 
To avoid loss of spring tension, cornpress 
the springs only enough to install the valve 
keepers. 
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1. Driver handle 
2. Valve seal installation tool 
3. Valve guide seal 
4. Valve guide 
5. Lower spring seat 

17. Compress the valve springs with a valve spring com-
pressor (Figure 69) and install the valve keepers. 
18. Make sttre both keepers are seated around the valve 
stem prior to releasing the co1npressor. 
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19. Slowly release tension from the compressor and re-
move it. After removing the compressor, inspect the valve 
keepers to make sure they are properly seated (Figure 
76). Tap the end of the valve stem with a soft-faced ham-
mer to ensure that the keepers are properly seated. 
20. Repeat Steps 1-19 for the re1nainiog valves. 
21. lnsta U the cy Ii nder head as described in this chapter. 

Valve Inspection 

When measuring the valves and valve components in 
this section, con1pare the actual 1neasurements to the new 
and wear limit specifications in Table 2. Replace parts 
that are out of specification or show damage as described 
in this section. 
l. Clean valves in solvent. Do not gouge or damage the 
valve seating surface. 
2. Inspect the valve face. Minor roughness and pitting 
(Figure 77) can be removed by lapping the valve as de-
scribed in this chapter. Excessive unevenness to the con-
tact surface is an indication that the valve is not 
serviceable. 
3. Inspect the valve stem for wear and roughness. Then 
measure the valve stem outside diameter with a microme-
ter (Figure 78). 
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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. Measure at the top, center and bottom posi-
tions. Then n1easure the small hole gauge. 
6. Determine the valve stem-to-valve guide clearance by 
subtracting the valve stem outside dia1neter from the 
valve guide inner diameter. Compare this n1easurement to 
the specification listed in Table 2. 
7. If a small hole gauge is not available, insert each valve 
into its guide. Attach a dial indicator to the valve stem 
next to the head (Figure 79). Hold the valve slightly off its 
seat and rock it sideways in both directions 90° to each 
other. If the valve rocks more than slightly, the guide is 
probably worn. However, as a final check, take the cylin-
der head to a I-Iarley-Davidson dealership or machine 
shop and have the valve guides measured. Valve 
stem-to-guide clearance specifications are in Table 2. 
8. Check the inner ai1d outer valve springs as follows: 

a. Check each of the valve springs (Figure 80) for vi-
sual damage. 

b. Use a square and visually check the spring for dis-
tortion or tilt (Figure 81 ). 

c. Measure the valve spring free length with a vernier 
caliper (Figure 82) and check against the dimen-
sion in Table 2. 

d. Repeat for each valve spring. 
e. Replace defective springs as a set (inner and outer). 

9: Check the valve spring upper and lower retainers seats 
for cracks or other damage. 
10. Check the fit of the valve keepers on tl1e valve stem 
end (Figure 83). The valve keepers must index tightly 
into the valve stem groove. 
11. Inspect tb.e valve seats (Figure 84) in the cylinder 
head. If worn or burned, tl1ey can be reconditioned as de-
scribed in this chapter. Seats and valves in near-perfect 
condition can be reconditioned by lapping with fine Car-
borundum paste. Check as follows: 

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 rotate it against 

its seat with a valve lapping tool. Refer to Valve 
Lapping in this chapter. 

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 specification in 
Table 2. If the seat width is less than specified or 
uneven, resurface the seats as described in this 
chapter. 

Valve 
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f. Remove all layout fluid residue from the seats and 
valves. 

Valve Guide Replacement 

Tools 

The following tools or tl1e equivalents are required to 
replace the valve guides. 
1. Driver handle and remover (part No. HD-34740). 
2. Valve guide installation sleeve (part No. HD-34741 ). 
3. Valve guide reamer (part No. HD-39932) and T-handle 
(part No. HD-39847). 
4. Valve guide reamer honing lubricant (part No. 
HD-39964). 
5. Valve guide hone (part No. HD-34723). 
6. Valve guide brush (part No. HD-34751). 

Procedure 

1 . Place the cylinder head on a wooden surface with the 
combustion chamber side facing down. 
2. Shoulderless valve guides (Figure 85) are used. Be-
fore the valve guides are removed, note and record the 
shape of the guide that projects into the combustion cham-
ber. If the valve guide installation tool is not going to be 
used, measure the distance from the face of the guide to 
the cylinder head surface with a vernier caliper (Figure 
86). Record the distance for each valve guide. The new 
valve guides must be installed to this exact same height 
dimension. 
3. Remove the valve guides as follows: 

CAUTION 
Use the valve guide removal tool of the cor-
rect size when removing the valve guides; 
otherwise, the tool might expand the end of 
the guide. An expanded 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 out is recommended 
because it lessens the chance of cylinder 
head damage. 

a. Support the cylinder head so tl1at the combustion 
chamber faces down. 

b. If driving the guides out, place the cylinder head on 
a piece of wood. 

c. If pressing the guides out, support the cylinder head 
in the press so that the valve guide is perpendicular 
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to the press table with a cylinder head stand. (JIMS 
part No. 39782). 

d. Insert the driver handle and remover into the top of 
the valve guide. 

e. Press or drive the valve guide out tl1rough the com-
bustion cha1nber. 

f. Repeat substeps a-e for the remaining valve guides. 
4. Clean the valve guide bores in the cylinder head. 
5. Becat1se the vaJve guide bores in the cylinder head 
1night have enlarged during removal of the old guides, 
measure each valve guide bore prior to purchasing the 
new guides. Then purchase the new valve guides to match 
its respective bore diameter. Determine the bore diameter 
as follows: 

a. Measure the 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. (0.050-0.084 mm) larger than the 
guide bore in the cylinder head. When purchasing 
new valve guides, measure the outside of the new 
guide diameter with a micrometer. If the outside di-
ameter is not within this specification, oversize 
valve guide(s) 1nust be installed. See a 
I-Iarley-Davidson dealership for available sizes. 

6. Apply a thin coating of molylube or white grease to the 
entire outer surface of tl1e 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. InstalJ 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, ilie 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 removing the valve guide; measure the 
valve guide installed height using a vernier caliper (Fig-
ure 86) when installing it. 

NOTE 
Replacement valve guides are sold with a 
smaller inside diameter than the valve stem, 
so the guide must be reamed to fit the valve 
stem. 

8. Ream the new valve guide as follows: 
a. Apply a liberal a1nount of reamer lubricant to the 

ream bit and to the valve guide bore. 
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b. Start the reamer straight into the valve guide bore. 

CAUTION 
Apply pressure only to the end of the drive 
socket. lj'pressure is applied to the T-han-
dle, it will result in an uneven, rough cut and 
a tapered bore. 

c. Apply thumb pressure to the end of the drive socket 
portion of the T-hau.dle while rotating the T-handle 
clockwise. Only light pressure is required. Apply 
additional lubricant to the reamer and into the valve 
gu.ide while rotating the reamer. 

d. Continue to rotate the reamer until the entire bit has 
traveled through the va1ve guide and the shank of 
the reamer rotates freely. 
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CAUTION 
Never back the reamer out through the valve 
guide because the guide will be damaged. 

e. Remove the T-handle from the reamer. Remove the 
reamer from the combustion side of the cyljoder 
head. 

f. Apply low-pressure compressed air and clean the 
small shavings from the valve guide bore. Then 
clean the valve guide bore witl1 the small spiral 
brush. 

9. Hone the valve guide as follows: 
a. lnstall the valve guide hone i11to a high-speed elec-

tric drill. 
b. Lubricate the valve guide bore and hone stones with 

the reamer lubricant. Do not use n1otor oil. 
c. Carefully insert the hone stones into the valve guide 

bore. 
d. Start the drill and move the hone back and forth in 

the valve guide bore for ten to 12 complete strokes. 
Work for a 60° 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 because these chemicals will not remove all of the 
abrasive particles produced during the honing operation. 
Repeat this step until all of the valve guides are thor-
oughly cleaned. Then rinse the cyl inder head and valve 
guides in clear, cold water and dry with compressed air. 
12. After cleaning and drying the valve guides, apply 
clean engine oil to the guides to prevent rust. 
13. Resurface the valve seats as d.escribed in Valve Seat 
Reconditioning in this section. 
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Valve Seat Inspection 

1. Remove all carbon residue from each valve seat. Then 
clean the cylinder head as described u.nder Valve Inspec-
tion in this section. 

NOTE 
The most accurate method of checking the 
valve seat width and position is with ma-
chinist's dye. 

2. Check the valve seats in their original locations witl1 
machinist's dye as fo llows: 

a. Thoroughly clean the valve face 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 the valve into its guide. 
d. Support the valve by hand (Figure 87) and tap the 

valve up and down in the cylinder head. Do not ro-
tate the valve, or a false reading will result. 

e. Remove the valve and examine the impression left 
by the machinist's dye. The impressions on the 
valve and the seat must be even around their cir-
cumferences, and the width (Figure 88) must be 
within the specifications in 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 84). It n1ust be smooth and even with a polished 
seating surface. 
4. If the valve seat is in 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 section. 

Valve Seat Reconditioning 

Valve seat reconditioning requires considerable exper-
tise and special tools. In most cases, it is more economical 
and practical to have these procedures performed by an 
experienced machinist. 

The following procedure is provided for those equipped 
to perform the task. A Neway Valve seat cutter set (part 
No. HD-082454) or equivalent is required. Follow the 
manufacturer's instructions. 

Refer to Figure 89 for valve seat angles. Although the 
valve seat angles for both the intake and exhaust valves 
are the same, different cutter sizes are required. Also note 
that a 45° seat angle is specified when grinding the seats, 
but a 46° seat angle is specified when cutting seats. 
1. Clean the valve guides as described under Valve In-
spection in this section. 
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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° gri11ding stone or 46° cutter, descale and 
clean the valve seat with one or two turns. 

CAUTION 
Measure the valve seat contact area in the 
cylinder head (Figure 88) after each cut to 
make sure its size and area are correct. 
Overgrinding will sink the valves too far 
into the cylinder head and require replace-
ment o./.the valve seat. 

4. If tbe seat is still pitted or burned, turn the cutter until 
the surface is clean. Work slowly and carefully to avoid 
removing too 1nuch material from the valve seat. 
5. Remove the p ilot from the valve guide. 
6. Apply a smal1 amount of valve lapping compound to 
the valve face and install the valve. Using a valve lapping 
tool, rotate the valve against the valve seat. Remove the 
valve. 
7. Measure the valve seat with a vernier caliper (Figure 
88). Record the measurement to use as a reference point 
when perfonning the fo llowing. 

• CAUTION 
The 31° cutter re1noves material quickly. 
Work carefully and check the progress often. 

8. Reinsert the solid pilot into the valve guide. Be certain 
the pilot is properly seated. Install the 31 ° cutter onto the 
sol id pilot and lightly cut the seat to remove one fourth of 
the existing valve seat. 
9. lnstall the 60° cutter onto the so1id pilot and lightly cut 
the seat to remove the lower fourth of the existing valve 
seat. 
10. Measure the valve seat with a vernier caliper. Then fit 
the 45° grinding stone or 46° cutter onto the solid pilot and 
cut the valve seat to the specified seat width i11 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-valve face impression as fol-
lows: 

a. Clean the valve seat with contact cleaner. 
b. Spread a thin layer of Prussian Blue or machinist's 

dye evenly on the valve face. 
c. Insert the valve into its guide. 
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d. Support the valve with two fin.gers and turn it with 
the valve lapping tool. 

e. Remove the valve and examine the unpression left 
by the Prussian Blue or machinist's dye. 

f. Measure the va lve seat width (Figure 88). Refer to 
Table 2 for the correct seat width. 

g. The valve seat contact area must be in the center of 
the valve face area. 

14. If the contact area is too ltigh on the valve, or ifit is 
too wide, cut the seat with the 31 ° cutter. This will remove 
part of the top valve seat area to lower or narrow the con-
tact area. 
15. If the contact area is too low on the valve, or if it is too 
wide, use the 60° cutter a11d 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 very 
lightly clean off any burrs caused by the previous cuts. 
17. When the contact area is correct, lap the valve as de-
scribed in this cl1apter. 
18. Repeat Steps 1-17 for the remaining valve seats. 
19. Thoroughly clean the cylinder head and all valve 
co1nponents in solvent. Then clean with detergent and hot 
water and rinse in cold water. Dry with compressed air. 
Then apply a light coat of engine oil to all nonalwninum 
metal surfaces to prevent rust formation .. 

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 assen1blies 
and test each valve seat for a good seal by pouring solvent 
into tl1e ports (Figure 90). If the seal is good, no solvent 
will leak past tl1e seat surface. If solvent leaks past any 
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seat, the combustion chrunber 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 coating of fine-grade valve lapping com-
pou11d on the seating surface of the valve. 
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2. Insert the valve into the head. 
3. Wet the suction cup of t11e lapping tool and stick it to 
th.e head of the valve. Lap the valve to the seat by spin11ing 
the tool between botJ1 hands while lifting and moving the 
valve around the seat one-fourth turn at a tin1e. 
4. Wipe off th.e valve and seat frequently to check the 
progress. Lap only enough to achieve a precise seating 
ring around valve bead. 
5. Closely exrunine the valve seat in the cylinder head. 
The seat must be smooth and even with a polished seating 

. nng. 
6. Thoroughly clean the valves and cylinder head in sol-
vent to remove all 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 valve for proper seating. Check by pouring solvent 
into the intake and exhaust ports. Solvent must not leak 
past the valve seats. If leakage occurs, the con1bustion 
chrunber will appear wet. If solvent leaks past any of the 
seats, disassemble that valve assembly and repeat the lap-
ping procedure until there are no leaks. 

Valve Seat Replacement 

Valve seat replace1nent requires considerable experi-
ence and equipment. Refer this work to a Harley-
Davidson dealership or n1achine shop. 

CYLINDER 

Removal 

Refer to Figure 91. 
1. Remove the cylinder head as described in this chapter. 
2. Remove all dirt and foreign n1aterial from the cylinder 
base. 
3. Remove the two dowel pins and 0-rings (Figure 92) 
from ilie top of the cylinder. 
4. Tum the engine until the piston is at bottom dead cen-
ter (BDC). 

NOTE 
The .front and rear cylinders are identical 
(same part nurnber). Mark each cylinder so 
they will be installed in their original posi-
tions. 

5. Loosen the cylinder by tapping around the perimeter 
with a plastic mallet. 
6. Pull the cylinder straight up (Figure 93) and off the 
piston and cylinder studs. 
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7. Stuff clean shop rags into the crank.case opening to 
prevent objects from falling into the crankcase. 
8. Install a vinyl or rubber hose over the studs (A, Figure 
94). This wiU protect both the piston and studs fro1n 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 a stud to fail. 

9. Repeat Steps 1-8 for the other cylinder. 

InstaOation 

NOTE 
When a cylinder has been bored oversize, 
the inner lead-in angle at the base of the 
bore skirt (Fig.ure 95) has been eliminated. 
This lead-in angle is necessa1y so the piston 
rings can. safely enter the cylinder bore. If 
necessary, use a chamfering cone (JJMS 
part No. 2078) or a hand grinder with a fine 
stone and grind in a new lead-in angle. The 
finished su,face must be smooth so it will 
not catch and damage the piston rings 
during installation. 

l . If removed, install the pistons and rings as described in 
tl1is chapter. 
2-. Remove all gasket residue and clean the cylinder as de-
scribed under Inspection in this chapter. 
3. Remove the vinyl or n1bber hose frotn each stud. 
4. If removed, install the locating dowels into the crankcase. 
5. Ttrrn the crankshaft until the piston is at top dead cen-
ter (TDC). 
6. Lubricate the cylinder bore, piston and piston rings lib-
erally with clean engine oil. 
7. Correctly position the piston ring end gaps as de-
scribed tmder Piston Ring Replacement in this chapter. 
8. Compress the piston rings witb a ring compressor (B, 
Figure 94). 

NOTE 
Install the cylinder in its original position as 
noted during removal. 

9. Carefully align the cylinder (front facing forward) 
with the cylinder sn1ds and slide it down until it is over the 
top of the piston. Then continue sliding the cylinder down 
and past the rings. Remove tl1e ring co1npressor once the 
piston rings enter the cylinder bore. Remove the shop rag 
from the crankcase opening. 
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10. Continue to slide the cylinder down (Figure 93) until 
it bottoms out on the crankcase (Figure 96) . 
11 . Repeat to install the other cylinder. 
12. Install the cylinder heads as described in this chapter. 

Inspection 

The pistons on all models cannot be accurately mea-
sured with standard measuring instruments and tech-
niques. This is because the piston lias a complex shape 
due to its design and manufacturing. 

Piston-to-cylinder clearance is checked by measuring 
the cylinder bore only. If a cylinder is worn, the cylinder 
must be bored to specific factory specifications and not to 
match a particular piston size as with conventional meth-
ods. Refer piston-to-cylinder matching to a Harley-
Davidson dealership. 

The following procedure requires the use of highly spe-
cialized and expensive measuring instruments. If such in-
struments are not readily available, have the mea-
surements performed by a Harley-Davidson dealership or 
qualified machine shop. 

To obtain an accurate cylinder bore measurement, the 
cylinder must be tightened between torque plates (JIMS 
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 tl1is 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 ten1perature to obtain accurate 1nea-
strrements. Do not measure the cylinder immediately after 
it has been honed because it will still be warm. Measure-
ments can vary by as much as 0.002 in. (0.051 mm) if the 
cylinder block is not at room temperature. 
I. Thoroughly clean the outside of the cylinder. Use a 
stiff brush, soap and water and clean all debris from the 
cooling fins (A, Figure 97). If necessary, use a piece of 
wood and scrape away any lodged dirt. Clogged cooling 
fins can cause overheating leading to possible engine 
damage. 
2. Carefully remove all gasket residue from the top (Fig-
ure 98) and bottom (B, Figure 97) cylinder block gasket 
surfaces. 
3. Thoroughly clean the cylinder with solvent and dry 
with compressed air. Lightly oil the cylinder block bore to 
prevent rust. 
4. Check the top and bottom cylinder gasket surfaces 
with a straightedge and feeler gauge (Figure 99). Replace 
the cylinder if warp exceeds the limit in Table 2. 
5. Check the cylinder bore (Figure 100) for scuff marks, 
scratches or 0th.er damage. 
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6. Install the torque plate onto the cylinder (Figure 101) 
following tl1e manufacturer 's instructions. 
7. Measure the cylinder bore with a bore gauge or inside 
micrometer at the positions indicated in Figure 102. Per-
fonn the first measurement 0.500 in. (12.7 mm) below the 
top of the cylinder (Figure 103). Do not measure areas 
where the rings do not travel. 
8. Measure in two axes: aligned with the piston pin and at 
90° to the pin. Tf the taper or out-of-round measurements 
exceed the service limits in Table 2, bore both cylinders to 
the next oversize and install oversize pistons and rings. 
Confrrm the accuracy of all 1neasurements 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 gritty material left 
fro1n the borin.g or honing process. After washing, run a 
clean wl1ite cloth through the cylinder bore. If the cloth 
shows traces of grit or oil, tl1e bore is not clean. Repeat un-
til the cloth passes througl1 cleanly. W11en the bore is 
clean, dry with compressed air. Then lubricate with clean 
engine oi l to prevent the bore from rusting. 

CAUTION 
The use of hot soapy water is the only proce-
dure that wii I completely clean the cylinder 
bore. Solvent and kerosene cannot wash fine 
grit out of the cylinder crevices. Abrasive 
grit left in the cylinder will cause premature 

. engine wea,: 

Cylinder Studs and Cylinder Head 
Bolts Inspection and Cleaning 

The cylinder studs and cylinder head bolts must be in 
good condition and properly cleaned prior to installing the 
cylinder and cylinder heads. Damaged or dirty sn1ds may 
cause cylinder head distortion and gasket leakage. 

CAUTION 
The cylinder studs, cylinder head bolts and 
washers consist of hardened material. Do 
not substitute these items with a part made 
of a lower grade material. If replacement is 
required, purchase the parts from. the 
manufacturer. 

1. Inspect the cylinder head bolts. Replace any that are 
damaged. 
2. Examine the cyljnder studs for bending, looseness or 
damage. Replace studs as described under Cylinder Stud 
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Replacement in this chapter. If the studs are in good con-
dition, perform Step 3. 
3. Cover both crankcase openings with shop rags to pre-
vent debris from falling into the engine. 
4. Remove all carbon resid.ue from the cylinder studs and 
cylinder head bolts as follows: 
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a. Apply solvent to the cylinder stud and mating cylinder 
head bolt threads and thread the bolt onto the stud. 

b. Turn the cylinder head bolt back and forth to loosen 
and remove the carbon residue fro,n the threads. 
Re1nove the bolt from the stud. Wipe offtl1e residue 
with a shop rag moistened in cleaning solvent. 

c. Repeat until both thread sets are free of all carbon 
residues. 

d. Spray the cylinder stud and cylinder head bolt with 
an aerosol parts cleaner and allow them to dry. 

e. Set the cleaned 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. 

PISTONS AND PISTON RINGS 

Refer to Figure 91 . 

Piston and Piston Rings Removal 

1. Remove the cylinder as described in this chapter. 
2. Cover the crankcase with clean shop rags. 
3. Lightly mark the pistons with an F (front) or R (rear) 
(A, Figure 104). 

WARNING 
The piston pin retaining rirtgs may spring out 
of the piston during removal. Wear safety 
glasses when. removing t~em in Step 4. 

4. Using an awl, pry the piston pin retaining rings (Fig-
ure 105) out of the piston. Place a thumb over the hole to 
help prevent the rings 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 104). If the piston is difficult to remove, use a piston 
pin removal tool (Figure 106). 
6. Remove the piston from the connecting rod. 
7. Remove the piston rings using a ring expander tool 
(Figure 107) or spread them by hand (Figure 108) and re-
move them. 
8. Inspect the pistons, piston pins and piston rings as de-
scribed in this chapter. 

Piston Inspection 

1. If necessary, remove the piston rings as described in 
this chapter. 
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2. Carefully clean the carbon from the piston crown (Fig-
ure 109) with a soft scraper. Large carbon accumulations 
reduce piston cooling and result in detonation and piston 
damage. Re-letter the piston as soon as it is cleaned to 
keep it 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. 

3. After cleaning the piston, examine the crown. The 
crown should show no signs of wear or damage. lf the 
crown appears pecked or spongy-looking, also check the 
spark plug, valves and combustion cl1amber for almninum 
deposits. If these deposits are found, the engine is 
overheating. 
4. Examine each ring groove for burrs, dented edges or 
other dainage. Pay particulai· attention to the top compres-
sion ring groove as it usually wears more than the others. 
The oi I rings and grooves genera Uy wear less than com-
pression rings and their grooves. If there is evidence of oil 
ring groove wear, or if the oil ring assembly is tight and 
difficult to remove, the piston skirt tnight have collapsed 
due to excessive heat and become permanently deformed. 
J;leplace the piston. 
5. Check the piston skirt for cracks or otl1er damage. If a 
piston shows signs of partial seizure (bits of aluminum 
buildup on the piston skirt), the piston should be replaced 
to reduce tl1e possibility of engine noise and further piston 

. • seizure. 

NOTE 
If the piston skirt is worn or scuffed un-
evenly from side-to-side, the connectin.g rod 
might be bent or twisted. 

6. Check the circlip groove (Figure 110) on each side for 
wear, cracks or other damage. If the grooves are question-
able, check the circlip fit by installing a new circlip into 
each groove and then attempt to move the circlip from 
side to side. Lf the circlip has any side play, tb.e groove is 
worn, and the piston must be replaced. 
7. Measure piston-to-cy tinder clearance as described un-
der Cylinder Inspection in this chapter. 
8. If damage or wear indicates piston replacen1ent, select 
a new piston as described under Piston Clearance in this 
chapter. If the piston, ri11gs and cylinder are not damaged 
and are dimensionaUy correct, they can be reused. 

CHAPTER FOUR 
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Piston Pin Inspection and Clearance 

l . Clean the piston pin in solvent and dry thoroughly. 
2. Inspect the piston pin for chrome flaking or cracks. Re-
place if necessary. 
3. Oil the piston pin and ii1stall it in the connecting rod 
(Figure 111). Slowly rotate tl1e piston pin and check for 
radial play. 
4. Oil the piston pin and install it in the piston (Figure 
112). Check the piston pin for excessive play. 
5. To measure piston pin-to-piston clearance, perform the 
following: 

a. Measure the piston pin outer diameter with a mi-
crometer (Figure 113). 

b. Measure the inside diameter of the piston pin bore 
(Figure 114) with a snap gauge. Measure the snap 
gauge with a micrometer. 

c. Subtract the piston pin outer dia111eter from the pis-
ton pin bore to obtain the clearance dimension. 
Check against the specification in Table 2. 

d. If out of specification, replace the piston and/or the 
piston pin. 

6. Replace the piston pin and/or piston or connecting rod 
if necessary. 

Piston Pin Bushing in Connecting Rod 
Inspection and Replacement 

The piston pin bushings are rean1ed to provide correct 
piston pin-to-bushing clearance. This clearance is critical 
in preventing pin knock and top-end damage. 
1. Inspect the piston pin bushings (Figure 115) for exces-
sive wear or damage (pit n1arks, scoring or wear grooves). 
Then check to make sure the bushing is not loose. The 
bushing must be a tight fit in the connecting rods. 
2. Measure the piston pin diameter (Figure 113) where it 
contacts tbe bushing. 
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3. Measure the piston pin bush.ing inside diameter using a 
snap gauge (Figure 116). 
4. Subtract the piston pin outer diameter from busl1ing in-
ner diameter to detennine piston pin clearan.ce. Replace 
the pin and bushing if they are worn to the service limit in 
Table 2. 

Piston Pin Bushing Replacement 

Tools 

The followit1g special tools are required to replace and 
rean1 the piston pin bushings. The clamp tool is required 
only if the bushing is being replaced with the crankcase 
assembled. If these tools are not available, have a shop 
with the proper equipment pe1fonn the procedure. 
1. Connecting rod clamp tool (flMS part No. 1248). 
2. Connecting rod bushing tool (JIMS part No. 
95970-32C). 
3. Connecting rod bushing reainer tool (JlMS part No. 
1726-1). 
4. Connecting rod bushing hone (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 s1ots 
engage the cylinder head studs. Do not scratch or 
bend the studs. 

b. Positiou the threaded cylinders with the knurled end 
facing up and install the cylinders onto the studs. 
Tighten securely to hold the clamp in place. 

c. Alternately tigl1ten the thumbscrews onto the side 
of the connecting rod. Do not turn only one thumb-
screw, as this will 1nove the connecting rod off cen-
ter and when 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. FoUowing the tool manufacturer's instructions, 
replace the bushing using the connecting rod bushing tool 
(Figure 117). The new bushing must be flush with both 
sides of the connecting rod. 

CHAPTER FOUR 

5. Followin.g the manufacturer's instructions, ream tl1e 
piston pin with the bushing reainer tool (Figure 118). 
6. Hone the new bushing to obtain the piston pin clear-
ance specified in Table 2. Use honing oil, not engine oil, 
when honing the bushing to size. 
7. Install the piston pin through the bushing. The pin 
must 1nove through the bushing s1noothly. Confmn pin 
clearance using a micro1neter and bore gauge. 
8. Carefully remove all rnetal debris from the crankcase. 
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Piston Ring Inspection 

1. Clean the piston ring grooves as described under Piston 
Inspection. 
2. Inspect the ring grooves for burrs, nicks, or broken or 
cracked lands. Replace the piston if necessary. 
3. Insert on.e piston ring into the top of its cylinder and tap 
it down approximately 1/2 in. (12.7 mm) while using the 
piston to square it in the bore. Measure the ring end gap 
(Figure 119) with a feeler gauge and compare with the 
specification in Tab1e 2. Replace the piston rings as a set 
if any one ring end gap measurement is excessive. Repeat 
for each ring. 
4. Roll each compression ring around its piston groove. 
The ring must move smoothly with no binding. If a ring 
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 and one oil ring assembly. The top 
compression ring is not n1arked. The lower compression 
is marked with a dot (Figure 120). 

Harley-Davidson recommends that new piston rings be 
installed. every time the piston is removed. Always lightly 
hone the cylinder before installing new piston rings. 
1. Wash the piston in .bot soapy water. Then rinse with 
cold water and dry with compressed air. Make sure the oil 
control holes in the lower ring groove are clear. 
2. Install the oil ring assembly as follows : 

a. The oil ring consists of three rings: a ribbed spacer 
ring (A, Figure 121) 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. 

c. Insert one end of the first steel ring into the lower 
groove so that it is below the spacer ring. Then spiral 
the other end over the piston crown and into the lower 
groove. To protect the ring end from scratching tl1e 
side of the piston, place a piece of shim stock or a thin 
flat feeler gauge between the ring and piston. 

d. Repeat substep c to install the other steel ring above 
the spacer ring. 

NOTE 
When installing the compression rings, use 
a ring expander as shown in Figure 107. Do 
not expand the rings any more than neces-
sary to install them. 

3. Install the lower compression ring as follows: 
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a. A dot mark is located on one side of the lower com-. . 
press1on rmg. 

b. lnstalJ the new lower com.pression ring with the dot 
mark facing up (Figure 120). 

4. Install the to_p compression ring as follows: 
a. The top compression ring is not marked. 
b. Install the new top compression ring with either side 

facing up. 
5. Cbeck the ring side clearai1ce with a feeler gauge as 
shown in Figure 122. Check the side clearance i:n several 
spots around the piston. If the clearance is larger than the 
service litnit in TabJe 2, replace tl1e piston. 
6. Stagger the ring gaps around the piston. 

Piston Installation 

1. Cover the crankcase openings to avoid dropping a re-
taining ring into the engine. 

CAUTION 
Use the JIMS Piston Pin Keeper Tool (part 
No. 34623-83) (Figure 123) to avoid dis-
torting the very rigid retaining rings during 
installation. 

2. Install a new piston pin retaining ring into one groove 
in tl1e piston. Make sure the pin seats in the groove com-
pletely. 
3. Coat the connecting rod bushing and piston pin with 
a:ssembly oil. 
4. Slide the piston pin into the piston until its end is flush 
witll tl1e piston pin boss. 

NOTE 
The piston markings described in Step 5 are 
for original equipment pistons. If using af-
termarket pistons, follow the manufac-
turer s directions .for piston alignment and 
ins tal latio n. 

5. Place ilie piston over ilie connecting rod with its arrow 
mark (C, Figure 104) facing toward the front of the engine. 
Install used pistons on tl1eir original connecting rods; refer to 
the marks made on the piston during ren1oval. 
6. Push the piston pin (Figure 124) through the connect-
ing rod bushing a11d into the other side of the piston. Push 
the piston pin in until it bottoms on the retaining ring. 
7. I11stall the oilier new piston pi:n retaining ring into the 
piston groove using the special tool. Make sure it seats 
properly in the p iston groove (Figure 125). 
8. Repeat for the other piston. 
9. Install the cylinders as described in this chapter. 

CHAPTER FOUR 
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PUSHRODS AND PUSHROD COVERS 

Removal/Installation 

Ren1ove and install the pushrods as described under 
Rocker Arms and Rocker Arm Covers Removal in this 
chapter. 

Inspection 

1. Disassemble the pushrod cover (Figure 126) as fol-
lows: 

a. Remove the lower pushrod cover (Figure 127). 
b. Remove the 0-ring (Figure 128). 
c. Remove the spacer (Figure 129). 
d. Remove the spring (Figure 130). 
e. Remove the cap (Figure 131). 

2. Inspect the pt1shrod cover assembly (Figure 132) as 
follows: 

a. Check the spring for sagging or cracking. 
b. Check the spacer for deformation or dainage. 
c. Check the 0 -ring for cracking or wear. 
d. Check the pushrod covers for cracking or damage. 

3. Check the pushrod ends (Figure 133) for wear. 
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4. Roll the pushrods on a flat surface, such as a piece of 
glass, and check for bending. @ 
5. Replace all worn or damaged parts as necessary. 
6. Reverse Step l to assemble the pushrod cover assem-
bly. Push the lower pushrod cover (A, Figure 134) into 
the cap (B) to seat th.e 0-ring (C). 

LIFTERS AND LIFTER GUIDES 

All 1nodels are equipped witl1 lifter/roller assemblies 
(Figure 135). Figure 126 sJ1ows a valve lifter in relation 
to the pushrod and valve lifter guide. The valve lifters and 
guides are installed on the right s ide of the engine crank-
case. During engine operation, the lifters are pumped full 
with engine oil, thus taking up all play in the valve train. 
When the engine is turned off, the lifters will leak down 
after a period of ti1ne as some of the oil drains out. When 
the engine is started, the lifters will click until they com-
pletely refill with oil. The lifters are working properly 
when they stop clicking after the engine runs for a few 
.minutes. lf the clicking persists it may indicate a problem 
with the lifter(s). 

Removal 

During removal, store lifters in proper sequence so they 
will be installed in their original positions in the crank-
case. 
1. Re1nove the pusbrods as described under Rocker Arms 
and Rocker Arm. Covers Removal in this chapter. 
2. Remove the bolts securing tl1e lifter guide (Figure 
136). Loosen the lifter guide by striking it lightly with a 
plastic-tipped hammer. 
3A. To remove the lifter guide with gearcase installed on 
the crankcase, perform the following: 

a. Bend a piece of stiff wire into a U shape. Then insert 
the ends into the holes in the top of each lifter (Fig-
ure 137) . 

@) 
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b. Pull the wire back to bind the lifters in the guide and 
then re1nove the guide and lifters from the engine as 
an assembly (Figure 138). 

3B. If the gearcase is removed from the engine, perfonn 
the fo llowing: 

a. Push the lifters against the side of the guide and 
h.old in this position. 

b. Lift the lifter guide away from the crankcase while 
sti ll holding the lifters in position. 

NOTE 
Do not mix the lifters when removing them 
in Step 4. Mark them so they will be installed 
in their original positions in the crankcase. 

4. Remove the lifters through the bottom of the lifter 
guide (Figure 139). 
5. If the lifters are not going to be inspected, store them in 
a container filled with new engine oil until they are in-
stalled. 
6. Remove the lifter guide gasket from the gearcase or 
lifter guide. 
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Disassembly /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 140) in the top of 
the lifter for wear or damage. 
2. Check the lifter roller (Figure 141) for pitting, scoring, 
galling or excessive wear. If the rollers are worn exces-
sively, check the mating cam lobes (Figure 142) for the 
same wear condition. 
3. Clean the lifter rollers with contact cleaner. Then mea-
sure roller fit and end clearance and compare to the speci-
fication in Table 2. Replace the lifter assembly if either 
measurement is worn to the service limit. 
4. Determine the lifter-to-guide clearance as follows: 

a. Measure the inside dian1eter of the lifter bore recep-
tacle (A, Figure 143) in the lifter guide and record 
the measurement. 

b. Measure tl1e lifter outside diameter (Figure 144) 
and record the measurement. 

c. Subtract substep b from substep a to detennine the 
lifter-to-crankcase bore clearance. Then compare 
the measurement to the service limit in Table 2. Re-
place the lifter or crankcase if the clearance is worn 
to the service limit. 

5. If a lifter does not show visual damage, it may be con-
taminated with dirt or have internal damage. If so, replace 
' it. 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. If most of the oil has drained out of the lifter, refill it 
with a pump-type oil can through the oil hole in the side of 
the lifter. 
8. Clean all old gasket residue from the mating surfaces 
of the gearcase and the lifter cover. 

Installation 

NOTE 
The oil hole in the lifter (Figure 145) does 
not have to be installed in the lifter guide 
facing in any specific direction. 

1. Install a new lifter guide gasket (A, Figure 146). Do 
not install any type of sealer on the gasket. 
2. Remove the lifters from the oil-filled contaiI1er and 
slide the lifters through the bottom of the lifter guide (Fig-
ure 147). 

CHAPTER FOUR 
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NOTE 
The front and rear lifter guides are not sym-
metrical and are ,narked with a FRONT (B, 
Fig,,re 143) or REAR on the lower surface 
of the guide. 

3A. To instaU the Lifter guide and lifters with the gearcase 
installed on the crankcase, perform the following: 

a. Po1.1r clean engine oiJ onto the camsl1aft lobes (Fig-
ure 142). 

b. Bend a piece of stiff wire into a U shape. Tb.en insert 
t11e ends into t11e holes in tbe top of each lifter (Fig-
ure 138). 

c. Pttll the wire back to bind the lifters in the gttide and 
then install the guide and lifters into the engine as an 
assembly (Figure 137). 

3B. If the gearcase is re1noved fro1n the crankcase, per-
form the following: 

a. Push the lifters against the side of the guide and 
hold in this position. 

b. Install the lifter gttide into the crankcase. Release 
the lifters and allow them to contact the camshaft 
lobes. 

NOTE 
The oil feed hole location is shown in B, 
Figi,re 146. 

4. Install the Lifter Guide Aligrunent Tool (part No. 
HD-33443) into the lifter screw hole closest to tl1e lifter 
oil feed hole (A, Figure 148). Then instal1 the three lifter 
block mounting bolts (B, Figure 148) and tighte11 them 
securely. Remove tl1e aligi1ment tool and then install and 
tighten the remaining lifter block motmting bolt. 
5. Tighten the lifter guide retaining bolts securely. 
6. Repeat Steps 1-6 and install the opposite lifter guide 
and lifters (Figure 149). 
7. Install the pushrods as described under Rocker Arms 
and Rocker Arm Covers Installation in this cl1apter . 
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OIL PUMP 

The oil pump (Figure 150) is located behind the 
gearcase cover. The oil pump consists of two sections: a 
feed pump, which supplies oil under pressure to the en-
gine components, ru1d a scavenger pump, which returns 
oil to the oil tank fro1n the engine. 

Refer to Figure 151. 

Removal/Disassembly 

The oil pump can be disassembled with the gearcase 
cover installed on the engine and the engine in the frame. 
This procedure is shown with the engine removed to 
better illustrate the steps. 

NOTE 
Label all gears and Woodruff keys during 
removal to make sure they can be installed 
in the original positions. 

l . Drain the engine oil as described in Chapter Three. 

NOTE 
When disconnecting the oil hoses in Step 2, 
make sure to tag each hose and fitting so 
that the hoses can be returned to the origi-
nal positions. Refer to Figures 152-158. 

2. If the engine is installed in the frame, perform the fol -
l.owing: 

a. Remove the exhaust system as described in Chapter 
Eight. 

b. Remove the rear brake pedal as described in Chap-
ter Thirteen . . 

c. On 1984-1991 models, cut the hose clamp securing 
the oil hose to the oil pump. Then disconnect the 
hoses. Plug tl1e hose ends to prevent the entry of de-
bris. Discard the clamps. 

d. On 1992-1998 models, disconnect the oil hoses 
from the oil pump as described under Oil Filter 
Mount in this chapter. Plug the hose ends to prevent 
the entry of debris. 

3. Remove the relief valve assembly as follows: 
a. Remove the relief valve plug and 0-ring (Figure 

159). 
b. Remove the spring and relief valve (Figure 160). 

4. Remove tl1e check valve assembly as follows: 
a. Remove the check valve plug and 0-ring (Figure 

161). 
b. Remove the check valve spring (Figure 162). 
c. Remove the check valve ball (Figure 163). 
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SA. On 1984-1991 models, remove the oil pump cover 
mounting bolts and remove the cover (Figure 164) and 
gasket. 
5B. On 1992-on models, remove the oil pun1p cover 
mounting bolts and remove the oil pump cover (Figure 
165) and gasket. 
6. Remove the drive (A, Figure 166) and idler (B) feed 
gears as follows: 

NOTE 
Do not push the drive gear shaft into the 
gearcase housing when removing the drive 
gear in the following steps. If pushed on, the 
inner key will fall inside the gearcase hous-
ing. To retrieve and install the key, the 
gearcase cover must be removed. 

a. Remove the snap ring (Figure 167) from the groove 
in the end of the drive shaft (A, Figure 166). 

b. Remove the drive (A, Figure 166) and idler (B) 
feed gears. 

c. Rernove the Woodruff key from the drive gear shaft 
keyway. 

7. Remove the bolts (A, Figure 168) secw-ing the oil 
pump housing. 
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1. Cover bolts and lockwashers 
2A. Oil pump cover (1984-1991) 
28. Oil pump cover (1992-1998) 

3. Cover gasket 
4. Snap ring 
5. Drive gear 
6. Woodruff key 
7. Idler gear 
8. Oil pump gear drive shaft 
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9. Oil pump body mounting bolt.s/lockwashers 
1 o. Oil pump body 
11 . Drive gear 
12. Gear key 
13. Idler gear 
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14. Valve plug and 0-ring 
15. Bypass valve spring 
16. Bypass valve 
17. Check valve spring cover 
18. Check valve spring 
19. Check valve ball 
20. Oil line elbow 
21. Gasket 
22. Seal 
23. Plug and gasket 
24. Idler shaft 
25. Oil line nipple 
26. Hose nipple 
27. Compression nut filling 
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OIL HOSE ROUTING (EARLY 1984) 
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8. Slide the oil pump housing (B, Figure 168) off the 
drive gear shaft and remove the housing. 
9. Remove the scavenger pwnp gears as follows: 

a. Remove the idler gear (Figure 169) from the pump 
housing. 

b. Remove the drive gear (Figure 170) and key (Fig-
ure 171) from the drive gear shaft. 

10. Remove the oil pump housing gasket. 
11. To remove the oil pump drive gear an.d drive gear 
shaft, remove the timing gears as described lmder 
Gearcase Cover and Timing Gears in this chapter. 

Assembly/Installation 

NOTE 
Install all gears and Woodruff keys in the 
original positions as noted during removal 
and disassembly. 

CAUTION 
Always use original equipment gaskets dur-
ing oil purnp reassembly. OE gaskets are 
made to a specified thickness with holes 
placed accurate~y to pass oil through the oil 
pump. Gaskets of the incorrect thickness 
can cause loss of oil pressure and severe 
engine damage. 

1. If removed, install the drive gear shaft, oil pump drive 
gear and timing gears as described under Gearcase Cover 
qnd Timing Gears in this chapter. 
2. Coat all parts in clean engine oil prior to installation. 
3. Install a new gasket (Figure 172) onto the crankcase. 
4. Install the scavenger pump gears as follows: 

a. Install the Woodruff key (Figure 171) onto the 
drive gear shaft. 

b. Install the drive gear (Figure 170) and Woodruff 
key on the drive gear shaft. Seat the gear against the 
crankcase. 

5. Install the idler gear (Figure 169) into the pump hous-
• mg. 
6. Install the oil pump housing (B, Figure 168) over the 
drive gear shaft and seat it against the crankcase. 
7 . Install the oil pump housing bolts (A, Figure 168) and 
tighten to 62-88 in.-lb. (7-10 N•m). 

NOTE 
Do not push the drive gear shaft into the 
gearcase housing when installing the drive 
gear and its spiral retaining ring in the fol-
lowing steps. lf pushed on, the inner key will 
fall inside the gearcase housing. To retrieve 
and install the key, the gearcase cover must 
be removed. 

CHAPTER FOUR 
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8. Install the feed gears as follows: 
a. Install the Woodruff key onto the drive gear shaft 

keyway. 
b. Install the drive gear (A, Figure 166) over the 

keyway and drive gear shaft. 
c. Install the idler gear (B , Figure 166) over the idler 

shaft. 
d. Install a new snap ring (Figure 167) into the groove 

in the end of the drive gear shaft. Make sure it is cor-
rectly seated in the groove. 
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9. Install a new gasket (Figure 173) onto the oil pump 
cover. 

CAUTION 
Do not overtighten the oil pump cover 
niounting bolts. if overtightened, the 
gear-side clearance will be decreased and 
cause oil pump seizure. 

lOA. On 1984-1991 models, install the oil pump cover 
(Figure 164) and the mounting bolts and lock:washers. 
Tighten the oil pump cover mounting bolts to 62-88 in.-lb. 
(7-10 N•m). 
lOB. On 1992-1998 models, install the oil pump cover 
(Figure 165) and mounting bolts. Tighten the oil pump 
cover mounting bolts to 88-124 in.-lb. (10-1 4 N•m). 

CAUTION rr the pump will not turn after tightening the 
housing and cover mounting bolts, loosen 
both sets of bolts and reposition the pump to 
remove binding. Then tighten the housing 
and cover bolts to 115-120 in.-lb. (13-13.6 
N •m). 

11 . Install the check valve assembly as follows: 
a. Install the check valve ball (Figure 163). 
b. Install the check valve spring (Figure 162). 
c. Install the check valve plug and new 0-ring (Figure 

161). Tighten the plug securely. 
12. Install the relief valve assembly as follows: 

a. Install the spring and relief valve (Figure 160). 
b. Install the relief valve plug and 0-ring (Figure 

159). 
c. Tighten the valve plug to 80-106 in.-lb. (9-12 N•m). 

NOTE 
On 1984-1991 models, replace damaged 
hose clamps as required and tighten se-
curely. On 1992-1998 ,nodels, install new 
original equipment one-piece band clamps. 
Tighten the hose clamp with a JIMS pinch 
hose clamp tool (part No. 1171) or an equiv-
alent. 

13A. On 1984-1991 models, connect the hoses to the oil 
pump. Install new hose clamps securing the oil l1oses to 
the oil pump. Refer to Figures 152-158. 
13B. On 1992-1998 models, connect the oil hoses to the 
oil pump as described under Oil Filter Mount in this chap-
ter. 
14. If the engine is installed in the frame, perform the fol-
lowing: 

a. Install the rear brake pedal as described in Chapter 
Thirteen. 
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b. Install the exhaust system as described in Chapter 
Eight. 

15. Refill the engine oil as described in Chapter Three. 

Inspection 

Inspect all parts, and if any part is da1naged or out of 
specification, replace those part(s). 
1. Clean all parts thorot1ghly in solvent and dry with com-
pressed air. 
2. Apply low-pressure compressed air through all of the 
oil pump cover and housing passages (Figure 174). 
3. Remove the old oil pump housing seal (A, Figure 
175). Replace the oil seal as described in this section, if 
necessary. 
4. Check the oil pump idler gear shaft (B, Figure 175). If 
it is loose, replace the oil pump body because slippage 
will allow metal shavings in the oil pump. A new shaft can 
be pressed in, but in most cases, the shaft is now loose in 
the shaft bore in the housing. 
5. Inspect each gear for chipped or missing teeth or other 
damage. 
6. Inspect the feed gears and drive gear shaft keyways 
(Figure 176) for wear or damage. 
7. Inspect the check valve ball and spring (A, Figure 
177) for wear or damage. 
8. Check the bypass valve plunger and spring (B, Figure 
177) for wear or damage. 
9. Assemble the scavenger gears into the oil pump hous-
ing (Figure 178). Place a straightedge across the gears 
and measure the end clearance with a flat feeler gauge 
(Figure 179). Refer to Table 2 for specifications. 
10. Repeat Step 9 for the feed gears (Figure 180). 

Oil Pump Seal Replacement 

1. Carefully remove the oil seal ( A, Figure 17 5) fro1n the 
housing. 
2. Coat the seal and housing receptacle with clean engine 
oil. 
3. Position the new seal with the lips facing toward the 
feed gears. 
4. Install the new seal using a JIMS Oil Seal Installation 
Tool (part No. 1053) (Figure 181) fo llowing tl1e manu-
facturer's instructions. 
5. Ren1ove the special tool and check for correct seal in-
stallation. 
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OIL FILTER MOUNT (1992-1998 MODELS) 

The oil filter mount is located on the front of the engine 
on the right side. Refer to Figure 182. 

Removal 

1. Park the motorcycle on a level surface on the jiffy 
stand. 
2. Drain the oil tank or engine oil ( oil pan) and remove 
the oil filter as described in Chapter Three. 
3. Loosen the oil filter line compression nut at the oil 
pump cover manifold until it sets on the oil line. 
4. Remove the oil pump cover manifold mounting bolts 
and washers and remove the manifold and 0-ri.ngs from 
the oil pump cover. 
5. Remove the oil line clamp nut, washer and spacer. 
6. Loosen the oil tine compression fittings at the oil filter 
mottnt. Then remove the oi l lines from the oil filter mount. 
7. Remove the oil filter mount screws and washers and 
remove the oil filter mount. 
8. Remove the upper compression nut seals from the oi·t 
lines. If necessary, remove the upper compression nuts. 
9. Loosen and then remove the compression nut fitting 
from the oil p1tmp cover manifold. 
10. Remove the lower seal and compression nut from tl1e 
oil line. 
1 I . lf necessary, re1nove the oiJ filter adapter from the o·i I 
filter mount. 
12. If necessary, remove the hose nipple from the oil 
pump cover. 

lnstaJlation 

J. Make sure all parts are clean and dry prior to installing 
them. 
2. If removed, install the hose nipple (2, Figure 182) as. 
fo llows: 

a. On FXR series models, i11stall the hose nipple in the 
upper pump cover hole ( I , Figure 182). 

b. On FLH and FL'I series 1nodels, install the hose nip-
ple in the lower pump cover bole ( l , Figure 182). 

3. If removed, install the compression nt1t fitting (7, Fig-
ure 182) as follows: 

a. Apply Loctite 242 (blue) to the compression nut fit-
ting threads prior to installation. 

b. Install the compression nut fitting and tighten to 
97-142 in.-lb. (11-16 N•m). 

4. If removed, install the oil filter adapter into the oil fil-
ter mount. 
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OIL FILTER MOUNT AND OIL PUMP COVER (1992-1998) 

1. Oil pump cover 
2. Hose nipple 
3. Oil pump cover manifold 
4. Screw 
5. Washer 
6. 0-rings 
7. Compression nut fitting 
8. Seal 
9. Compression nut 

10. Nut 
11. Washer 
12. Clamp 
13. Spacer 
14. Oil line (oil filter mount to oil pump) 
15. Oil line (oil filter mount to oil filter) 
16. Rubber sleeves 
17. Compression fittings 
18. Seals 
19. Bolt 
20. Washer 
21. 011 filter mount 
22. 011 filter adapter 

2 
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5. Install the oil filter mount and its mounting screws and 
washers. Tighten the oil filter mount screws to 13-17 
ft.- lb. (18-23 N •m). 
6. Slide the oil line compression nttt (9, Figure 182) and 
seal (8, Figure 182) onto the oil line. 
7. Install tJ1e two compression fitting oil seals (18, Figure 
182) into the oil filter mount. 
8. Install the upper oil line compression nut fittings ( 17, 
Figure 182) into the oil filter mount. Tighten the fittings 
fin.ger-tight 011ly. 
9. Insert the oil lines (14 and 15, Figure 182) into their 
respective compression nut fittings ttnti l they bottom 
out. 
10. Assemble the oil line clamp, spacer, washer and nut 
as shown in Figure 182; do not tighten the nut at this time. 
11. Slidethe oil pump manifold compression nut onto the 
oil line (15, Figure 182). 
12. Install two new 0-ring seals onto the oil pump cover 
manifold and place the manifold onto the bottom of the oil 
pump cover. Install the tnanifold screws and washers and 
tighten to 71-80 in.-lb. (8-9 N•m). 
13. Thread the compression nut (9, Figure 182) onto the 
compression nut fitting; tighten tl1e nut untii it bottoms 
out on the fitting. 
14. Tighten the upper oil line compression fittings (17, 
Figure 182) until the hex portion on fittings seats against 
the oil filter mount. 
15. Securely tighten the oil line securing nut (10, Figure 
182). 
16. Install the oil filter and fill the oil tank or oil pan as 
described in Chapter Three. 
17. Start the engine and check for leaks. 

Inspection 

1. Inspect the oil lines for cracks or other damage. 
2. If the oil lines were replaced, remove the rubber 
sleeves fron1 the old oil lines and instaU them on the new 
lines in the same position. 
3. Clean the compression nuts and compression nut fit-
ting in solvent and dry thoroughly. 
4. Replace worn or damaged parts as required. 

OIL TANK (1984-1992 MODELS) 

Refer to Figures 183-185. 

Removal/lnstaOation 

I. Park the motorcycle on a level surface. 
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2. Drain the oil tank and engine oiJ as described in Chap-
ter Three. 
3. Remove the seat and right side cover as described in 
Chapter Fifteen. 
4. Remove the exhaust syste1n as described in Chapter 
Eight. 
5. Remove the oil tank dipstick. 
6. On models so equipped, disconnect the electrical con-
nector from the oil ten1perature sender. 

NOTE 
When disconnecting the oil hoses in Step 7, 
niake sure to tag each hose and fitting so 
that the hoses can be returned to the origi-
nal positions. 

7. Cut the hose clamp securing the oi.1 hose to the oil tank 
fittings. Then disconnect the hoses. Plug the hose ends to 
prevent the entry of debris. Discard tbe clamps. 
8. Remove all mounting l1ardware securing the oil tank to 
the frame. 
9. Slowly remove the oil tank from the right side of tl1e 
frame. Make sure no electrical wires are interfering with 
removal of the oil tank. 
10. Install by reversing these removal steps while noting 
the following: 

a. Tighten all bolts and nuts securely. 
b. Install new original equipment one-piece band 

clamps. Tighten hose clamp with a JIMS pinch hose 
clamp tool (part No. 1171) or an equivalent. 

c. Refill the engine and oil tank as described in Chap-
ter Three. 

GEARCASE COVER AND TIMING GEARS 

Refer to Figure 186 and Figure 187. 

Removal 

1. Remove the pushrods, valve lifters and guides as de-
scribed in tbis chapter. 
2. Remove tl1e lifter oil screen cap and 0 -ring (Figure 
188). Then remove the spring and screen (Figure 189). 
3. Remove the ignition sensor plate and rotor as de-
scribed in Chapter Nine. 
4. Place an oil drain pan un.derneath the gearcase cover. 

NOTE 
The gearcase cover screws are different 
lengths. Note the lengths ancl locations dur-
ing removal to make sure they are installed 
in. the proper positions cluring installation. 
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OIL TANK (FXR SERIES MODELS) 
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1. Oil level sight glass 10. Hose (drain) 
2. 0-ring 11 . Hose clamp 
3. Bolt 12. Trim strip 
4. Bolt 13. Well nut 
5. Washer 14. Clip 
6. Well nut 15. Hose clamp 
7. Filler cap/dipstick 16. Hose 
8. Oil tank 17. Insulator 
9. Hose clamp 
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OIL TANK (FXWG, FXSB AND FXEF MODELS) 

9 10 

5. Loosen and remove the screws securing the gearcase 
cover (Figure 190). 

NOTE 
Snug-fitting dowel pins locate the gearcase 
cover to the crankcase. The cover must be 
removed carefully . . Do not pry the gearcase 
cover off with any sharp metal tools. Doing 
so will result in an oil leak. If necessary, tap 
on the cover with a plastic hammer to break 
it loose. 

6A. At the point where the cover pr0jects beyond the 
crankcase, tap the gearcase cover lightly with a plastic 

1. Filler cap/dipstick 7. Hose clamp 
2. Washer 8. Hose 
3. Speed nut 9. Nut 
4. Pop rivet 10. Washer 
5. Trim strip 11 . Rubber mount 
6. Oil tank 12. Drain plug 

7 

6 

7 8 

\ 
11 9 

11 9 

ham1ner and remove the cover (Figure 190) and gasket. If 
tl1e cover will not release from the dowel pins, perform 
Step 6B. 
6B. If the gearcase was not removed in Step 6A, perform 
the following: 

a. Fabricate the puller shown in Figure 191 . The out-
side diameter of the puller must be tl1e same size as 
the ignition sensor plate outside diameter. 

b. Install the puller onto the gearcase cover and secure 
it with the two screws (Figure 192) . 

c. Tighten the puller center screw against the crank-
shaft to force the gearcase cover away from the 
crankcase. 

• 
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d. Remove the gearcase cover and gasket. Then re-
move the puller from the gearcase cover. 

7. If loose, remove the two dowel pins from the crank-
case (Figure 193). 
8. Remove the spacer (Figure 194) from the breather 
gear. 
9. Remove the breather gear (Figure 195). 
10. Remove the camshaft (Figure 196) and thrust washer 
(Figure 197). 
llA. On 1984-1992 models, remove the pinion gear 
shaft nut and pinion gear shaft as follows: 

NOTE 
The pinion gear shaft nut has left-hand 
threads. Turn the nut clockwise to loosen 
and remove the nut. 

a. Use the Pinion Shaft Nut Socket (JIMS part No. 
94555-55A) (Figure 198) and remove the pinion 
gear shaft nut (A, Figure 199). 

b. Use the pinion gear puller (JIMS part No. 
96830-51) and remove the pinion gear (B, Figure 
199). 

11 B. On 1993-1998 models, remove the pinion gear shaft 
out and pinio11 shaft gear as follows: 

, 

NOTE 
The pinion gear shaft nut has right-hand 
threads. Turn the nut counterclockwise to 
loosen and remove it. 

a. Remove the pinion gear shaft nut (A, Figure 199). 
b. Remove the pinion gear (B, Figure 199). 

12A. On 1984-1992 models, remove the following parts 
in order: 

NOTE 
On 1990-1992 models, there is a single 
Woodruff key for both the pinion and oil 
pump gears. 

a. On 1984-1989 models: Woodruff key. 
b. Pinion gear spacer. 
c. Oil pump pinion shaft gear. 
d. Woodruff key. 

12B. On 1993-1998 models, remove the following parts 
in order: 

a. Oil pump drive gear (Figure 200). 
b. Woodruff key (Figure 201). 

13. To remove the oil pwnp drive gear and drive gear 
shaft, perform the following: 

a. Remove the oil pump as described in this chapter. 
b. Remove the oil pump drive gear Slilap ring (A, Fig-

ure 202). 

7 
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OIL TANK (1984-1992 FLH 
AND FLT SERIES MODELS) 
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1. FIiier cap/dipstick 
2. Washer 
3. Bolt 
4. Clamp 
5. Hose clamp 
6. Hose 
7. Clip nut 
8. Clip nut 
9. Washer 

10. Washer 
11. Oil temperature 

sensor 
12. Drain plug 
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GEARCASE ASSEMBLY (1984-1992) 
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1. Oil pressure switch 19. Gasket 
2. Plug 20. Gearcase cover 
3. Oil screen cap 21. Screw (1 3/4 in.) 
4. 0-ring 22. Screw (1 3/4 in.) 
5. Spring 23. Camshaft oil seal 
6. Oil screen 24. Rotor 
7. Camshaft needle bearing 25. Screw (1 in.) 
8. Cam gear thrust washer 26. Clip 
9. Cam gear spacer washer 27. Screw (1 1/4 in.) 

10. Cam gear 28. Rotor bolt 
11. Camshaft bushing 29. 0 11 pump shaft 
12. Woodruff key 30. Woodruff key 
13. Oil pump pinion shaft gear 31. Oil pump drive gear 
14. Pinion gear spacer 32. Oil pump drive gear lockring 
15. Pinion gear 33. Breather gear 
16. Woodruff key 34. Breather gear spacer 
17. Pinion shaft nut 35. Dowel pin 
18. Pinion shaft bushing 36. Gearcase 
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@) GEARCASE ASSEMBLY (1993-1998) 

1. Oil pressure switch 16. Breather gear 
2. Plug 17. Breather gear spacer 
3. Oil screen cap 18. Dowel pin 
4. 0 -ring 19. Gasket 
5. Spring 20. Gearcase cover 
6. Screen 21. Screw 
7. Cam gear needle bearing 22. Screw 
8. Cam gear thrust washer 23. Clip 
9. Cam gear 24. Screw 

10. Cam gear bushing 25. Cam gear oil seal 
11 . Woodruff key 26. Rotor 
12. 011 pump pinion shaft gear 27. Oil pump shaft 
13. Pinion gear 28. Woodruff key 
14. Pinion shaft nut 29. Oil pump drive gear 
15. Pinion shaft bushing 30. Oil pump drive gear lockring 
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@ GEARCASE COVER PULLER 

Weld nut in place 

Timer 
cover 

Puller screw 

Timing 
cover 

Pulley 
screw 

Gearcase cover 
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c. Remove the oil pump drive gear (B 1 Figure 202). 
d. Remove the Woodruff key (Figure 203). 
e. Remove the oil pump drive gear shaft (A, Figure 

204). 

Installation 

1. Prior to fmal assembly .of the gearcase components, 
perform the following: 

a. Check the breather gear end play as described in 
this section. 

b. Check the camshaft gear end play as described in 
this section. · 

2. Install the oil pump drive gear shaft and drive gear as 
follows: 

a. Position the drive gear shaft having the two Wood-
ruff keyways (B, Figure 204) going in last and in-
stall the drive gear shaft (A) through the crankcase. 

b. Install the Woodruff key onto the shaft (Figure 
203). Make sure it is centered in the keyway. 

c. Aligi1 thekeyway of the gear with the Woodruff key 
on the shaft and install the drive gear (Figure 201). 

d. Hold onto the end of the shaft and install a new snap 
ring onto the end of the shaft. Make sure the snap 
ring is correctly seated in the shaft groove. 

NOTE 
At this point, the oil pump assembly may be 
installed. It may also be installed after the 
completion of this procedure. 

3 A. On 1984-1992 models, install the following parts in 
this order: 

a. Install the Woodruff key into the pinion shaft 
keyway. Make sure it is centered in the keyway. 

b. Install the oil pump pinion shaft gear onto the shaft. 
c. Install the pinion gear spacer. 
d. Install the pinion gear. 

CHAPTER FOUR 
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NOTE 
The pinion gear shaft nut has left-hand 
threads. Turn the nut counterclockwise to 
tighten the nut. 
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e. Apply high strength tbreadlocking compound to the 
pinion shaft threads and install the pinion gear shaft 
nut. Tighten the nt1t to 35-45 ft.-lb. (46-61 N•m). 

3B. On 1993-1998 models, install the following parts in 
order: 

a. Install the Woodruff key (Figure 201) onto the pin-
ion shaft keyway. Make sure it is centered in the 
keyway. 

b. Position the oil pump drive gear with the shoulder 
side facing out and install the oil pump drive gear 
(Figure 200). 

c. Install the pinion gear (B, Figure 199) onto the pin-
ion shaft. Engage the keyway in the gear with the 
Woodruff key. 

NOTE 
The pinion gear shaft nut has right-hand 
threads. Turn the nut clockwise to tighten 
the nut. 

d. Apply high-strength threadlocking compound to 
the pinion shaft threads and install the pinion gear 
shaft nut (A, Figure 199). Tighten the nut to 35-45 
ft.- lb. (46-61 N•m). 

4. Install the thrust washer onto the camshaft gear (Fig-
ure 197). 
5. Align the index timing mark on the camshaft gear with 
the index mark on the pinion gear (A, Figure 205) and in-
stall the camshaft gear onto the crankcase (Figure 196). 
6. Align the index timing mark on the breather gear with 
the index mark on the camshaft gear (B, Figure 205) and 
install the breather gear (C) into the crankcase receptacle. 

CAUTION 
At this time, the index timing marks in Step 5 
and 6 must be aligned correctly. Otherwise, 
carnshaft timing will be incorrect. Do not 
proceed if the timing marks are not aligned 
correctly. Readjust the gear(s) at this time if 
necessary. 

7. Install the breather gear spacer onto the breather gear 
(Figure 194). 
8. Rotate the crankcase several complete revolutions to 
make sure the gears rotate with no binding. Correct any 
problem at this time if necessary. 
9. Install the two dowel pins (Figure 193) if removed. 
10. Install a new gasket onto the crankcase. 
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11. Install the gearcase cover and push it on until it is 
seated correctly. Do not try to co1Tectly seat the cover with 
the mounting screws. 
12. [nstall the cover screws and tighten to the following: 

a. J 984-1992 1nodels: 62-88 in.-lb. (7-10 N•m). 
b. 1993-1998 models: 88-124 in.-lb. (10-14 N•m). 

13. Pour abol1t 1/4 pint of clean engine oil through the 
lifter guide hole to provide initial gear train lubrication. 
14. Install the electronic sensor plate and rotor as de-
scribed in Chapter Nine. 
15. Install the valve lifters, guides and pushrods as de-
scribed in this chapter. 
16. l11Stall the lifter oil screen (Figure 189), cap and 
0-ring (Figure 188). Tighten the cap to 90-120 in.-lb. 
(10- 14 N•ru). 

Breather Gear End Play Check and Adjustment 

Prior to f10al assembly of the gearcase cotnponents, 
check the breather gear end play as fo llows: 
1. Install the breather gear (Figure 195) and the spacer 
(Figure 194). 
2. Install a new gearcase cover gasket onto the crankcase. 
Hold it in place with several small dabs of cold grease. 
3. Place a straightedge across the gearcase and gasket ad-
jacent to the breather gear spacer. Measure the clearance 
with a flat feeler gauge (Figure 206). Note the dimension. 
4. Subtract 0.006 in. (0.15 mm) from tl1e clearance di-
mension in Step 3. This is the existing end play clearance. 
Table 2 lists the specified breather gear clearance. 
5. Replace the spacer if necessary. Spacers with several 
different thicknesses are available from Harley-Davidson 
dealerships. 
6. Remove the gasket and put it aside for installation. 

Camshaft Gear End Play Check and Adju_stment 

Prior to frnal assen1bly of th.e gearcase components, 
check the camshaft gear end play as follows: 
l . Install the camshaft gear thrust washer, cam gear 
spacer washer ( 1984-1987 models) and the camshaft gear 
(Figure 196). 
2. Install a ne1-v gasket and the gearcase cover. Install a mini-
mum of four gearcase cover screws and tighten securely. 
3. Insert a feeler gauge through the gearcase valve lifter 
hole (Figure 207) and measure the camshaft gear end play 
between the gear sbaft and the thrust washer. 
4. Table 2 lists the specified camshaft gear end play. 
SA. On 1984-1987 tnodels, replace the washer if neces-
sary. Washers with several different thicknesses are avail-
able from Harley-Davidson dealerships. 
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5B. On 1998 models, washers with different thicknesses 
are not available. If the clearance exceeds the specifica-
tions, check for worn or damaged parts and replace as 
necessary. 

Inspection 

1. Thoroughly clean gearcase compartment, cover and 
components with solvent. Blow out all oil passages with 
low pressure compressed air. Remove all traces of gasket 
compound from the gasket n1ating surfaces. 
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2. Check the oil screen (Figure 208) for damage and/or 
contamination. 1-f old the screen upside down and fill it 
with engine oil. Watch the screen to see that the oil flows 
evenly through the screen. [f not, replace the screen. 

3. Check the pinion gear shaft and camshaft gear bush-
ings in the gearcase cover for grooving, pitting or other 
wear. If the bushings appear visibly worn, refer replace-
ment to aHarley-Davidson dealership. If the bushings are 
good, continue to Step 4. 

4. Determine the pinion shaft bushing (A, Figure 209) 
clearance as folJows: 
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a. Measure the pinion shaft bushing inside diameter. 
Record the measurement. 

b. Measure the pinion shaft (A, Figure 210) outside 
diameter where it rides in the bushing. Record the 
measurement. 

c. Subtract substep b from substep a to determine pin 
shaft bushing clearance. Replace the bushing if 
worn to the service limit in Table 2. 

5. Determine camsl1aft gear bushing (B, Figure 209) 
clearance as follows: 

a. Measure the camshaft gear bushing inside diameter. 
Record the measurement 

b. Measure the camshaft gear (A, Figure 211) outside 
diameter where it rides in the bushing. Record the 
1neasurement. 

c. Subtract substep b from substep a to determine pin 
shaft bushing clearance. R eplace the bushing if 
worn to the service limit in Table 2 . Refer this ser-
vice to a Harley-Davidson dealership. 

6. Inspect the camshaft gear needle bearing (B, Figure 
210) for wear or damage. If the bearing is good, perform 
Step 7. If worn or damaged, replace it as described in this 
chapter. 
7. Measure the camshaft gear as follows: 

a. Measure the end (B, Figure 211) where it rides in 
the crankcase needle bearing. 

6. Repeat substep a measuring closer to the camshaft 
lobe where it does not ride in the needle bearing. 

c. If the difference between substep a and b exceeds 
0.003 in. (0.08 mm), replace the camshaft gear and 
the needle bearing. 

8. Measure the camshaft lobes (C, Figure 211) with a 
micrometer and compare to the lobes on a new Evol11tion 
cam. If the camshaft lobes are worn more than 0.006 in. 
(0.15 nun), replace the camshaft gear. 

NOTE 
Camshafts used in pre-1984 V-twin models 
are not interchangeable with 1984-1998 
Evolution engines and vice versa. Do not 
use a non-Evolution camshqft when com-
paring lobe wear in Step 8. 

9. Inspect the camshaft gear for chipped or missing teeth 
(D, Figure 211). 
10. Inspect the pinion gear and the oil pump pinion shaft 
for wear or damage. 

NOTE 
Color codes identify the camshaft and pin-
ion gear pitch diameters. The diameters of 
both replacement gears must be matched, or 
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abnormal gear noise will result. Refer this 
service to a Harley-Davidson dealership. 

11. Mount a dial indicator to the pinion shaft as shown in 
(Figure 212). Slowly rotate the sprocket shaft on the otL1er 
side and measure the pinion shaft runout. If the runout is 
worn to the service limit, either the crankshaft must be 
trued, or the pinion shaft bearing in the crankcase is worn. 
Refer this procedure to a Harley-Davidson dealership. 
12. Check the camshaft gear oil seal (Figure 213) in the 
gearcase cover. If worn, carefully pry it out of the case. In-
stall a new seal. Refer to the typical procedure described 
in Chapter One. 
13. Inspect the breather gear (Figure 214) for chipped or 
missing teeth. Also check the oil screen for debris or dam-
age and clean with solvent if necessary. Replace the 
breather gear if necessary. 

CRANKCASE AND CRANKSHAFT 

Crankshaft End Play Check 

Measure the crankshaft end play prior to disassembling 
the crankcase. Crankshaft end play is a measure of 
sprocket shaft bearing wear. 
1. Remove the engine from the frame as described in this 
chapter. 
2. Remove the gearcase cover as described in tlus chap-
ter. 
3: Mount the crankcase in ao engine stand (JIMS pa1t No. 
1006T) (Figure 215). 
4. Install the bearing installation tool (JIMS part No. 
97225-55) onto the sprocket shaft to preload the bearing 
races (Figure 216). 
5. Attach a dial indicator so that the probe touches against 
the end of the crankshaft (Figure 216). 
6. Tum and pull on the sprocket shaft while noting the 
end play registering on the dial indicator. If end play ex-
ceeds the limit in Table 2, the inner bearing spacer ( 4, Fig-
ure 217) or ( 4, Figure 218) must be replaced. Adjust end 
play by installing a different spacer selected from the 
chart in Table 5. 

Disassembly 

Refer to Figure 217 and Figure 218. 
1. Remove the engine from the frame as described in this 
chapter. 

CAUTION 
After removing the cylinders, slip a Z/2-in. 
diameter vinyl or -rubber hose over each cyl-

CHAPTER FOUR 
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CRANKCASE ASSEMBLY (1984-1986 MODELS) 

1 3 5 8 
2 4 6 7 

1. Sprocket shaft bearing seal 
2. Sprocket shaft spacer 
3. Sprocket bearing half 
4. Inner bearing spacer 
5. Bearing outer race 
6. Lockring 

9 

7. Bearing outer race 
8. Left crankcase half 
9. Sprocket bearing half 

1 O. Crankshaft assembly • 11. Connecting rod 
12. Bearing washer 

11 12 13 14 17 16 

/4 

15 =1.tl ,r r~ 

13. Bearings and retainer 
14. Bearing washer 
15. Snap ring 
16. Right crankcase half 
17. Pinion shaft bearing race 
18. Lock screw 
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CRANKCASE ASSEMBLY (1987-1998 MODELSJ 
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8 9 10 11 13 14 15 16 17 

1. Sprocket shaft bearing seal 7. Left crankcase half 13. Bearing inner race 
2. Sprocket shaft spacer 8. Bearing race (1 991-1998 models only) 
3. Outer sprocket shaft bearing 9. Inner sprocket shaft bearing 14. Needle bearing 
4. Inner bearing spacer 10. Sprocket shaft 15. Snap ring 
5. Bearing race 11. Crank.shaft assembly 16. Pinion shaft bearing race 
6. Lockring 12. Pinion shaft 

inder stud. The hose will protect the studs 
during the.following service procedures. In 
addition, do not lift the crankcase asse1nbly 
by grabbing tlie cylinder studs. Bent or 
damaged cylinder studs may cause the 
engine to leak oil. 

2. Remove the following components as described in this 
chapter: 

a. Cylinder heads and cyliI1ders. 
b. Pistons. 

c. Pusbrods, valve lifters and lifter guides. 

3. Disassemble and remove the gearcase assembly as de-
scribed in this chapter. 

17. Right crankcase half 

4. Check the crankshaft end play as described in this 
chapter. 

NOTE 
When removing the crankcase bolts and 
studs in Step 4, note that the top center stud 
and the right bottom studs are 111atched and 
fitted to the crankcase holes for correct 
crankcase alignment. Mark these bolts so 
they can be reinstalled in their original 
positions. 

5. Using a crisscross pattern, loosen and remove the 
crankcase bolts, threaded studs and nuts (Figure 219). 
6. Lay the crankcase assembly on wooden blocks so the 
right side faces up. 
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CRANKCASE MOUNTING BOLTS 

3 

1 

1. Crankcase halves 
2. Stud (5 3/4 in. long) 
3. Bolt (5 3/8 in. long) 
4. Bolt (3 1/2 in. long) 
5. Bolt (5 in. long) 
6. Nut 
7. Washer 

7. Tap the crankcase with a plastic mallet and remove the 
right crankcase half (Figure 220). 

8. Remove the pinion shaft snap ring (Figure 221). 

9 A. On 1984-1986 models, grasp the two bearing wash-
ers and remove the washers, bearings and retainers as an 
assembly from the pinion shaft. Store the complete assem-
bly in a plastic bag. 

9B. On 1997-1998 models, remove the needle bearing 
(Figure 222) from the pinion shaft. 

6 

WARNING 
Wear safety glasses to press out the crank-
shaft in Step 9. 

CAUTION 
Do not drive the crankshaft out of the crank-
case with a hammer. 

l OA. If a hydraulic press is available, press the crank-
shaft o·ut of the left crankcase half as follows: 
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a. Support the left crankcase half on the press bed on 
wooden blocks (Figure 223). 

' b. Center the press ram on the sprocket shaft and apply 
slight pressure. 

c. Have an assistant secure the crankshaft as it is being 
pressed out. 

d. Press the crankshaft out of the left crankcase half 
and place it on workbench for further service. 

l OB. If a hydraulic press is not available, use the IlMS 
Crank Disassembly Removing Tool (part No. 1047-TP) 
and press the crankshaft Ollt of the left crankcase .half as 
follows: 

, 

a. Following the n1anufacturer's insttuctions, install a 
flywheel press onto the left side of the crankcase. 

b. Apply clean engine oil or press lube to the end of 
the center screw and instal1 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 as well as the tool. 

c. Secure the right side of the crankshaft with a 
wrench to prevent .it from rotating in the following 
step. 

d. Slowly turn the center screw with a wrench a half 
turn at a ti1ne. After each turn, tap on the end of the 
center screw with a brass 111alletto relieve the stress 
on the center screw and the tool. 

e. Repeat substep d until the center screw pushes the 
crankshaft out of the left crankcase half. 

f. Remove tl1e special tool fro1n the left crankcase 
half. 

11. To remove the outer sprocket shaft bearing assembly, 
perform the following: 

a. Carefully pry the sprocket shaft spacer (Figure 
224) out of the oil seal (Figure 225). 

b. Carefully pry the oil seal (Figure 226) out of the left 
crankcase with a wide blade screwdriver. Place a 
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rag under the screwdriver to prevent damage to the 
crankcase (Figure 227). 

c. Lift out the outer sprocket shaft bearing half (B, 
Figure 227). 

Assembly 

Refer to Figure 217 and Figure 218. 
The JIMS Big Twin Sprocket Shaft Bearing Installation 

Tool (part No. 97225-55) is required to assemble the 
crankcase halves. 
l. If removed, install the spacer onto the crankshaft next 
to tb.e inner bearing. 
2. Position the crankshaft with the left side facing up. 
3. Apply clean engine oil or assembly lube to the inner 
bearing and to the left-side crankcase inner bearing race. 
4. Place the left crankcase half (A, Fignre 228) over the 
sprocket shaft (B). 
5. Make sure the connecting rods are correctly positioned 
within the crankcase openings. 
6. Make sure the crankcase is located correctly on the 
crankshaft inner bearing. 
7. Install the outer sprocket shaft bearing over the 
sprocket shaft (Figu.re 229) and push it into the outer 
bearing race. 
8. Install the sprocket shaft bearing installation tool 011to 
the crankshaft following the manufacturer's instructions. 
9. Hold onto the handle (A, Figure 230) and tighten the 
large nut with a wrench (B). Tighten the large nut until the 
outer bearing is seated correctly and makes firm contact 
with the spacer installed in Step 1. 
10. Remove the special tools and make sure the outer 
bearing is seated correctly (Figure 231). 
1 l. Check crankshaft end play as follows: 

a. Securely attach a dial indicator to the left crankcase 
l1alf. 

b. Position the dial indicator contact pointer on the end 
of the crankshaft. 
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c. Push down bard on the crankcase while turning it 
back and forth. 

d. Hold the crankcase down and zero the dial gauge. 
e. Pull up on the crankcase as far as it will go while 

turning it back and forth. Note the dial indicator 
reading. 

f. Repeat this step several times and note the readjngs. 
They should all be the same. 

g. The end play must be within 0.001-0.005 in. 
(0.025-0.127 mm). If the end play is incorrect, the 
spacer must be replaced using a shim of a different 
thickness. Table 4 lists the spacers with various 
thicknesses and the part numbers. 

h. Remove the dial indicator. 
12. Turn the crank.case assembly over and place it on 
wooden blocks thick enough so the left side of the crank-
shaft clears the workbench swface. 
13. Install the sprocket spacer (A, Figure 232) onto the 
new oil seal (B) so the spacer shoulder seats against the 
closed side of the oil seal (Figure 233). 
14. Install the spacer and oil seal assembly into the crank-
case half so tl1e oil seal lip faces out (Figure 234). 
15. Press the oil seal into the crank.case with the shaft seal 
install tool (JIMS part No.39361-69) (Figure 235) as fol-
lows: 
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a. Apply clean engine oil or press lube to the special 
tool threads, both washers and tl1e radial bearing. 

b. Install the shaft seal installer tool following the 
manufacturer's instructions. 

c. Install the main body onto the crankshaft and screw 
it on until it stops (Figure 236). 

d. Hold onto the handle (A, Figure 237) of the main 
body and tighten the large nut (B) with a wrench. 
Tighten the large nut slowly and check that the oil 
seal (Figure 238) is entering straight into the bear-
ing bore. 

e. Tighten the large nut slowly until the shaft seal in-
staller tool makes contact with the crankcase sur-
face (Figure 239). 

f. Remove the special tools. 
16. Support the left crankcase half assembly on wooden 
blocks as shown in Figure 240. 
17. Clean the bearing inner race (Figure 241), then apply 
clean engine oil to it. 
18A. On 1984-1986 models, install the retainers, bear-
ings and washers as an assembly onto the pinion shaft. 
18B. On 1997-1998 models, apply clean engine oil to the 
needle bearing. Then slide it over the inner race (Figure 
242). 
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19. Install a new snap ring (Figure 243) and make sure it 
is seated correctly in the shaft groove. 
20. Thoroughly cl.ean and dry both crankcase gasket sur-
faces before applying gasket sealer in Step 21. 
21. Apply a thin coat of a nonhardening gasket sealer to 
the crankcase mating surfaces. Use one of the following 
gasket sealers: 

a. Harley-Davidson crankcase sealant (part No. 
HD-99650-81). 

b. 3M #800 sealant. 
c. TbreeBond Liquid Gasket 1104. 

22. Align the crankcase halves and carefully lower the 
right crankcase half onto the crankshaft and left crankcase 
half (Figure 244). Press it down until it is seated correctly 
on the locating dowels. If necessary, carefully tap the per-
imeter 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. 

23. Carefully tap the three crankcase studs (marked dur-
ing disassembly) into the crankcase halves (Figure 245). 
Center the studs. Then install the nuts onto each end of the 
studs and tighten hand-tight. 
24. Install the remaining ·bolts and nuts. 
25. Place the crankcase assembly in an engine stand (Fig-
ure 246). Sect1re the engine stand to the workbench so it 
cannot move. 
26. Tighten the crankcase fasteners as follows: 

a. Tighten the fasteners to 10 ft.-lb. (14 N•m) in these-
quence shown in Figure 247. 

b. Install the pistons, cylinders and cylinder heads as 
described in this chapter. 

c. Tighten the fasteners to 15-17 ft.-lb. (20-23 N•m) in 
the sequence shown in Figure 247. 

27. Recheck the flywheel end play as described in this 
chapter. 
28. Install and assemble the gearcase assembly as de-
scribed in this chapter. 
29. Install the following components as described in this 
chapter: 

a. Alternator rotor and stator assembly (Chapter 
Nine). 

b. Oilpump. 
c. Camshaft assembly. 

CHAPTER FOUR 

30. Install the engine into the frame as described in this 
chapter. 

Crankcase Cleaning and Inspection 

1. Clean both case halves in solvent and dry with com-
pressed air. 
2. Apply a light coat of oil to the races to prevent rust. 
3. Inspect the right (Figure 248) and left (A, Figure 249) 
case halves for cracks or other damage. 
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CRANKCASE MOUNTING BOLTS 

I • 

1 

1. Crankcase halves 
2. Stud (5 3/4 in. long) 2 __ ........._ 
3. Bolt (5 3/8 in. long) 
4. Bolt (3 1/2 in. long) 
5. Bolt (5 In. long) 
6. Nut 
7. Washer 

2 7 

6 

4. Inspect the case studs for bending, cracks or other 
damage. If necessary, replace studs as described under 
Cylinder Stud Replacement in this section. 
5. Inspect the left main bearing races (B, Figure 249) for 
wear or damage. Replace the bearing assembly as de-
scribed under Left Main Bearing Replacement in this sec-
tion. 

NOTE 
Harley-Davidson has determined that there 
is a possible problem with the inner race 
and has established a program to replace 
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the inner race on 1993-1998 models. Refer 
any questions regarding a possible problem 
to a Harley-Davidson dealership. 

6. Inspect the pinion shaft bearing race (A, Figure 250) 
for wear or damage. If damaged, inspect the needle bear-
:ing (Figure 242) and its inner race (Figure 251) for dam-
age. Note the following: 

a. Replace tl1e pinion shaft bearing and races at the 
same time as a complete set. 

b. Refer pinion shaft inner bearing race replacement to 
a Harley-Davidson dealership. 

7. Inspect the camshaft gear needle bearing (B, Figure 
250) in the right crankcase for damage. To replace this 
bearing, refer to Camshaft Gear Needle Bearing Replace-
ment in this section. 

Crankshaft and Connecting Rods 
Cleaning and Inspection 

If any portion of the crankshaft and/or connecting rods 
are won1 or damaged, they must be replaced as one assem-
bly. If necessary, have the crankshaft overhauled by a 
Harley-Davidson dealership. 
l. Clean the crankshaft assembly in solvent and dry thor-
oughly with compressed air. 
2. Hold the shank portion of each connecting rod where it 
attaches to the crankshaft. Pull up and down on each con-
necting rod. Any slight amount of up and down movement 
indicates excessive lower bearing wear. If there is move-

• 
ment, the crankshaft must be overhauled. 
3. Measure connecting rod side play with a feeler gauge 
(Figure 252) and check against the service limit in Table 
2. 
4. Inspect the pinion shaft (right side) (A, Figure 253) 
and the sprocket shaft (left side) (B) for excessive wear or 
damage. 
5. Support the crankshaft on a truing stand or in a Lathe 
and check runout at the flywheel outer rim (C, Figure 
253) and at the shaft adjacent to the flywheel (D) with a 
dial indicator. Check against the service limit in Table 2. 

Camshaft Gear NeedJe Bearing Replacement 

The camshaft needle bearing (B, Figure 250) can be re-
moved from the crankcase with the engine mounted in the 
frame and the camshaft gearcase assembly removed. 

Tools 

The following tools or the equivalents are required to 
replace the camshaft gear needle bearing: 

5 
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1. Engine stand (TIMS part No. 1006T) (if engine is re-
moved from frame). 
2. Needle bearing puller (JIMS part No. 95760-TB) (Fig-
ure 254). 
3. Needle bearing installer (TIMS part No. 2188). 

Procedure 

L. Remove the camshaft gearcase assembly from tl1e en-
gine as described in this chapter. 
2. Rotate the crankshaft and verify that the crankpin is 
not visible through the camshaft needle bearing bore. Ro-
tate the engine if necessary to obtain clearance. 
3. Install the puller portion of the tool set partway into the 
needle bearing. Install a small hose clamp onto the end, 
closer to the needle bearing, and tighten. This will close 
the end of the tool so it can pass through the needle bear-
ing. Push the puller all the way through tl1e needle bear-
i11g. Then remove the hose clamp to grab the back side of 
the needle bearing. 
4. Following the manufacturer's instructions, assemble 
the remainder of tl1e tool components onto the puller por-
tion. 
5. Place a 5/8-in. wrench on tl1e flats of the puller. 
6. Place a 11/8-in. wrench or an adjustable wrench on the 
large nut. 

CAUTION 
Do not turn the 5/8-in. wrench because this 
will damage the special tool and the crank-
case receptacle. 

7. Hold onto the 5/8-in. wrench to keep the puller from 
rotating. Turn the 1 1/8-in. wrench clockwise on the large 
nut. Tighten the large nut and pull the needle bearing out 
of the crankcase receptacle. 
8. Disassemble the special tool and remove the needle 
bearing from it. 
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9. Apply a light coat of clean engine oil or press lube to 
the outer surface of the baU bearings, the crankcase needle 
bearing (A, F igure 255) and bearing receptacle (B). 
10. Apply a light coat of clean engine oil to the threads of 
the screw portion and to the installer plate. 
11. Insert the center screw portion of the special tool part 
way into the installer plate. 
12. Following the man.ufacturer's instructions, install the 
installer onto tl1e screw and pusl1 i t on until it locks into 
place. 
13. Position the new bearing with the manufacturer's 
marks facing out on the installer. 
14. Install the installer plate onto the crankcase and align 
the tool to the bearing receptacle. 
15. Install the thumb screws through the installer plate 
and onto the crankcase threaded l1oles. Tighten the screws 
securely. 
16. Slowly tighten the center screw until the bearing 
starts to enter the crankcase receptacle. Continue to 
tighten until the installer contacts the crankcase surface. 
This will correctly locate the needle bearing within the 
crankcase. 
17. Remove the special tools and make sure th.e needle 
bearing (Figure 256) is seated correctly. 

Left Side Main Bearing Assembly Replacement 

The left main bearing assembly must be replaced as a 
complete set even if on.e bearing or race is damaged. 

, 

Tools 

The following tools or the equivalents are required to 
remove and install the left side main bearing: 
l . Hydraulic press. 
2. Sprocket shaft bearing race tool (TIMS part No. 
94547-80A) (A, Figure 257). 
3. Race and bearing installation tool handle (JIMS part 
No. 33416-80) (B, Fignre 257). 
4. Snap ring removal and installation tool (TIMS part No. 
1710) (Figure 258). 
5. Sprocket bearing race installation tool (JIMS part No. 
2246) (Figure 259). 

Inner and outer bearing race replacement 

CAUTION 
When replacing the bearing races in the fol-
lowing steps, do not remove the lockring in-
stalled between the inner and outer bearing 
races unless it is loose or damaged. This 
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ring is under heavy tension and will damage 
the bearing bore as it passes through it. 
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1. Disassemble the crankcase as described in this section. 
2. Place the crankcase on the workbench with the inboard 
surface facing up. 
3. Install one half of the bearing race remover tool into 
the crankcase and push it against the inner bearing race 
(A, Figure 260). 
4. Install the other half of the bearing race remover tool 
into the crankcase and push it against the inner bearing 
race (B, Figure 260). 
5. Hold the bearing race remover tools in place and tum 
the crankcase over. 
6. Insert the tool handle into the center (Figure 261) of 
both race remover tools. Press it into place until the ring is 
locked into both bearing race remover tools. 
7. Support the left crankcase half on wooden blocks on 
the press bed with the tool handle facing up. 
8. Center the press ram directly over the tool handle and 
slowly press the inner bearing race out of the crankcase. 
9. Remove the crankcase and. special tools from the press 
bed. 
10. Place the crankcase on the workbench with the out-
board s1rrface facing up. 
11. Repeat Steps 3-9 for the bearing on the other side. 
12. Clean the crankcase half in solvent and dry with com-
pressed air. 
13. Check the lockring (A, Figure 262) for looseness or 
damage. If tl1e lockring is loose or damaged, perform the 
following: 

a. Place the crankcase on a workbench witl1 the out-
board side facing up. 

b. With the gap of the lockring at tl1e 12 o'clock position, 
install the special tool clamps onto each side of the 
lockring at the 10 o'clock and 2 o'clock positions. 

c. Securely tighten the 9/16-in. Allen screws securing 
the clamps to the lockring. 

d. Use snap ring pliers with straight tips and install 
them in one of the holes in each clamp. 

e. Squeeze the pliers, compress the lockring and with-
draw it from the crankcase groove. 

f. Remove the clamps from the old lockring and in-
stall them onto the new lockring. 

g. Squeeze the pliers (Figure 263) and insert the 
lockring into the crankcase groove. 

h. Check that the lockring gap is centered with the 
crankcase oil hole as shown in B, Figure 262. Do 
not block the oil hole with the ring. 

NOTE 
Install both races with the larger diameter 
sides facing out. Install the bearing races 
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with the same tool used to remove the old 
ones. 

l 4. Apply clean engine oil or press lube to the bearing re-
ceptacles in the crankcase and to the outer surface of the 
inner bearing races. 
15. Position the installer base with the large end facing up 
and place it on the press bed. 
16. Position the crankcase with the outboard surface fac-
• mg up. 
17. lt1stall the crankcase onto the installer base until the 
crankcase retaining ring rests on top of the installer base. 
18. Install the outboard outer race into position on the 
crankcase receptacle. 
J 9. Apply clean engine oil or press lube to the shaft of the 
pressing plug ru1d install the pressing plug into the in-
staller base. Push it down onto the bearing outer race. 
20. C~nter 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. 
21 . Remove the crankcase and special tools from the 
press. 
22. Turn the crankcase over and repeat Steps 14-21 for 
the inboard outer bearing race. 

Crankshaft inner sprocket shaft bearing replacement 

A sprocket shaft bearing cone installer (TIMS part No. 
97225-55) is required to install the sprocket shaft bearing. 
l . Support the crankshaft with th.e sprocket shaft bearing 
side facing up. 
2. Remove the bearing spacer (Figure 264) from the 
sprocket shaft. 
3. Install tl1e bearing splitter under the bearing and 
tighten securely. 
4. Attach a bearing puller to the splitter (Figure 265). 
5. Slowly tighten the center screw and withdraw the bear-
ing from the crankshaft shoulder. 
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6. Remove the bearing remover, splitter and bearing fro1n 
the crankshaft. 
7. Clean the sprocket shaft with contact cleaner. Check 
the sprocket shaft (Figure 266) for cracks or other dam-
age. If damaged, refer service to a Harley-Davidson deal-
ership. 
8. Slide the new bearing (Figure 267) over the sprocket 
shaft. 
9. Install tl1e new bearing with the bearing installation 
tool (Figure 268). Remove the special tool. 
10. Make sure the bearing is correctly seated (Figure 
269) against the crankshaft. 
11. Install the iilller bearing spacer and seat it against the 
bearing (Figure 270). 

Cylinder Stud Replacement 

Replace bent or otherwise damaged cylinder studs (Fig-
ure 271) 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. 
2A. If the stud bas broken off with the top surface of the 
crankcase, remove it with a stud remover. Refer to Chap-
ter One for typical procedures. 
2B. If the stud is still in place, perform the following: 

a. Thread a 3/8 in.- 16 nut onto the top of the stud. 
b. Thread an additional screw onto the stud and 

tighten it against the fust nut so that 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 with an aerosol parts cleaner. If nec-
essary, clean the threads with an appropriately sized 
tap. 

NOTE 
On late 1987-1998 models, the cylinder 
studs have a shoulder on the upper end 
(Figure 272). 

4. On 1984-early 1987 models, measuring from the top 
of the stud and paint a mark that is 5.75 in. (146.05 mm) 
down from the top of the stud (Figure 273). 

NOTE 
New studs may have a threadlocking com-
pound patch already applied to the lower 
stud threads. If so, do not apply any addi-
tional locking compound to these studs. 
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5. If the new stud does not have the threadlocking com-
pound patch, apply TbreeBond TB 1360 or an equivalent 
to the lower stud threads. 

NOTE 
The cylinder studs have a shoulder on one 
end, and this end must be installed next to 
the crankcase surface. 

6. Place a 0.313 in. diameter steel baU (H-D part No. 
8860) into a cylinder head bolt. Then thread the bolt onto 
the end of the new stud without the collar. 
7. Position the stud with the shoulder end going in first 
and hand-thread tl1e new stud into the crankcase. 

CAUTION 
Do not use a breaker bar, ratchet or similar 
tool to install the studs. These tools can 
bend the stud and cause the engine to Leak 
oil. 

8A. On 1984-early 1987 models, perform the following: 
a. Hold the air impact wrench directly in line with the 

stud. Slowly tighten the new stud with an air impact 
wrench until the paint 1nark on the stud aligns with 
the gasket suJface of the crankcase. 

b. Measure the installed height of the stud with a ver-
nier caliper. The installed height must be 
5.670-5.770 in. (144.02-L46.56 mm). 

8B. On late 1987-1998 models, hold the air impact 
wrench directly in line with the stud. Slowly tighten the 
new stud with an air impact wrench until the stud shoulder 
contacts the top surface of the crankcase. 
9. Use a torque wrench and band-tighten the stud to 120 
in.-lb. (14 N•m). 
10. Remove the cylinder head bolt and steeJ ball from the 
cylinder stud. 
11 . Repeat for any adctitiooal studs. 

ENGINE BREAK-IN 

Following cylinder service (boring, honing, new rings) 
and major lower end work, the engine must be broken in 
just as though it were new. The service and performance 
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CYLINDER STUD 
(LATER 1987-1998 MODELS) 

Upper end-- - ----, 

Shoulder 

CYLINDER STUD 
(1984-EARLY 1987) MODELS 

Paint mark 

5.750 in. 
(146.05 mm) 

life of the engine depends on a careful and sensible 
break-in. 
l. For the first 50 mi. (80 km), 1naintain engine speed be-
low 2500 rpm in 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. 
During this period, increase engine speed to 3000 rpm. Do 
not exceed 55 mph during this period. 
3. After the first 500 1ni. (804 km), the engine break-in is 
complete. 
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Table 1 EN.GINE GENERAL SPECIFICATIONS 
Item 

Engine type 
Bore x stroke 
Displacement 
Compression ratio 
Cooling system 

Specification 

Four-stroke, 45° OHV V twin 
3.498 x 4.250 in. (88.85 x 107.95 mm) 
81.6 cubic inch (1340 cc) 
8 .5 to 1 
Air-cooled 

Table 2 ENGINE SERVICE SPECIFICATIONS 
-

Item 

Cylinder head 
Warp 
Valve seat fit in head 
Valve guide fit in head 

Rocker arm 
Bushing fit in rocker arm 
Shaft-to-rocker arm bushing clearance 
End clearance 

Rocker arm shaft 
Shaft-to-rocker arm cover 

Valves 
Valve stem-to-guide clearance 
1.ntake 
Exhaust 

Seat width 
1984 
1985-1998 

Valve stem protrusion 
Valve springs free length 

Outer spring 
Inner spring 

Piston-to-cylinder clearance 
1984, early 1995 
Late 1995-1998* 

Piston pin-to-piston clearance 
Piston rings 
Compression ring end gap 
011 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. (0.13 mm) 
Oversize 0.01 O In. (0.25 mm) 
Oversize 0.020 in. (0.51 mm) 
Oversize 0.030 In. (0.76 mm) 

-

New 
in. (mm) 

0.0020-0.0045 (0.051-0.1143) 
0.0020-0.0033 (0.051-0.084) 

0.002-0.004 (0.05-0.102) 
0.0005-0.002 (0.013-0.050) 
0.003-0.013 (0.08-0.33) 

0.0007-0.0022 (0.018-0.056) 

0.0008-0.0026 (0.020-0.066) 
0.0015-0.0033 (0.038-0.084) 

0.040-0.062 (0.102-0.157) 
0.040-0.062 (0.102-0.157) 
1.990-2.024 (50.55-51.41) 

2 .105-2.177 (53.47-55.3) 
1.926-1 .996 (48.92-50.70) 

0.0008-0.0023 (0.020-0.058) 
0.00075-0.00175 (0.019-0.044) 
0.0002-0.0006 (0.005-0.015) 

0.007-0.020 (0.18-0.51) 
0.009-0.052 (0.23-1 .32) 

0.002-0.0045 (0.05-0.11) 
0 .0016-0.0041 (0.041-0.104) 
0.0016-0.0076 (0.041-0.193) 

-

(continued) 

Service limit 
in. (mm) 

0.006 (0.15) 
0.0020 (0.051) 
0.0020 (0.051) 

0.0035 (0.089) 
0.0035 (0.089) 
0.025 (0.63) 

0.0035 (0.089) 

0.0035 (0.89) 
0.0040 (0.102) 

0.062 (0 .157) 
0.090 (2.29) 
2.034 (51.66) 

0.0053 (0.135) 
0.0053 (0.135) 
0.001 (0.02) 

0 .030 (0.76) 
0.065 (1.65) 

0.006 (0.15) 
0.006 (0.15) 
0.008 (0.20) 

0.002 (0.05) 
0.002 (0.05) 

0.006 (0.15) 
0 .008 (0.20) 

3.501 (88.925) 
3.506 (89.052) 
3.511 (89.179) 
3.521 (89.433) 
3.531 (89.687) 

219 
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Table 2 ENGINE SERVICE SPECIFICATIONS (continued) 

Item 

Connecting rods 
Connecting rod-to-crankpin clearance 
Piston pin clearance in connecting rod 
Side play at crankshaft 

Valve lifters 
Lifter-to-guide clearance 
Ro ller end clearance 
Guide-to-crankcase flt 

Gearcase 
Breather gear end play 
Cam gear shaft-to-bushing clearance 
Cam gear shaft-to-bearing clearance 
Cam gear end play 
Oil pump drive shaft-to-crankcase bushing 

Crankshaft 
Runout at rim 
Runout at pivot shaft end 
End play 

Sprocket shaft bearing 
Cup fit In crankcase 
Cone fit on crankshaft 

Pinion shaft bearing and bushing 
Roller bearing fit 
Cover bushing fit 

Oil pump gears end clearance 

*Specifies clearance for KSG pistons. 

New 
in. (mm) 

0.0004-0.0017 (0.010-0.043) 
0.0003-0.0007 (0.008-0.018) 
0.005-0.025 (0.13-0.63) 

0.0008-0.002 (0.020-0.051) 

0.000-0.004 co.00-0.1 o) 

0.001-0.011 (0.025-0.28) 
0 .00075-0.00175 (0.0190-0.0444) 
0.0005-0.0025 (0.013-0.063) 
0.001-0.050 (0.025-1.27) 
0.0004-0.0025 (0.010-0.063) 

0 .000-0.010 (0.00-0.25) 
0 .000-0.002 (0.00-0.05) 
0 .001-0.005 (0.02-0.13) 

0.0032-0.0012 (0.081-0.030) 
0.0005-0.0015 (0.013-0.038) 

0.0002-0.0009 (0.005-0.023) 
0.001-0.0025 (0.025-0.063) 

Table 3 PUSHROD AND LIFTER LOCATION 

Cylinder 

Front 
Intake (yellow) 
Exhaust (green) 

Rear 
Intake (blue) 
Exhaust (purple) 

Shim part number 

9120 
9121 
9122 
9123 
9124 
9125 
9126 
9127 
9128 
9129 

-

Lifter bore 

Inside 
Outside 

Inside 
Outside 

Table 4 CRANKSHAFT INNER BEARING SPACER SHIM SIZE 
-In. 

0.091 S-0.0925 
0.0935-0.0945 
0.0955-0.0965 
0.0975-0.0985 
0.0995-0.1005 
0.1015-0.1025 
0.1035-0.1045 
0.1055-0.1065 
0 .1075-0.1085 
0.1095-o.1101 

(continued) 

-

CHAPTER FOUR 

Service limit 
in. (mm) 

0.002 (0.05) 
0.001 (0.03) 
0.030 (0.76) 

0.003 (0.08) 
0.015 (0.38) 

0.016 (0.41) 
0.003 (0.08) 
0.005 (0.13) 
0.050 (1 .27) 
0.0035 (0.089) 

0.01 5 (0 .38} 
0.003 (0.08) 
0.006 (0.15) 

-

• 

0.0035 (0.089) 
0.003-0.004 (0.08-0.10) 

Cylinder head/ 
rocker housing bore 

Rear 
Front 

Front 
Rear 

mm 

2.324-2.350 
2.375-2.400 
2 .426-2.451 
2.476-2.502 
2.527-2.553 
2.578-2.602 
2.629-2.654 
2 .680-2.705 
2.731-2.756 
2.781 -2.800 
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Table 4 CRANKSHAFT INNER BEARING SPACER SHIM SIZE (continued) 
Shim part number in. mm 

9130 0.1115-0.1125 2.832-2.858 
9131 0.1135-0.1145 2.883-2.908 
9132 0.1155-0.1165 2.934-2.959 
9133 0.1175-0.1185 2.985-3.010 
9134 0.1195-0.1205 3.035-3.061 

Table 5 ENGINE TORQUE SPECIFICATIONS 
Item ft.•lb. in.-lb. N•m 

Crankcase fasteners 
Initial 124 14 
Final 15-17 20-23 

Crankcase studs 124 14 
Cylinder head bolts See text 
Cylinder studs 124 14 
Engine mounting bolts 
Front lower 33-38 45-52 
Rear at transmission 33-38 45-52 
Upper mount bracket bolts 28-35 38-47 

Gearcase cover screw 
1984-1 992 60-65 6.8-7.3 
1993-1998 - 88-124 10-14 

Lifter oil screen cap 88-124 10-14 
011 filter mount screws 
1.992-1998 13-17 18-23 

Oil pump 
Housing bolts 62-88 7-10 
Compression nut fitting 

1992-1998 - 97-142 11-16 
Cover bolts (1984-1991) 62-88 7-10 
Cover (1992-1998) 

Bolts 88-124 10-14 
Manifold screw - 71-80 8-9 
Relief valve plug 80-106 9-12 

Pinion gear shaft nut 35-45 47-61 
Rocker cover bolts 

Upper and lower cover 1/4 in. bolts 124-159 14-18 
Lower cover 5/16 in. bolts 15-18 20-25 

Spark plug 18-22 25-30 
Timing screws 15-30 1.7-3.4 
Valve lifter oil screen plug - 88-124 10-14 



CHAPTER FIVE 

CLUTCH AND PRIMARY DRIVE 

This chapter describes service procedures for the clutch , 
and primary drive assembly. 

Spec1fications are in Tables 1-6 at the end of this chap-
ter. 

PRIMARYCHAINCASE OUTER COVER 

Removal 

Refer to Figure 1. 
1. Disconnect the negative battery cable from the battery. 

WARNING 
Disconnect the negative battery cable be-
f ore working on the clutch or any primary 
drive component to avoid accidentally acti-
vating the starter. 

2. Thoroughly clean the primary chaincase cover of all 
dirt, oil and road debris before removing it. 
3. On early models, remove the gearshift pedal (A, Fig-
ure 2). 
4. On models so equipped, remove the left footboard (B, 
Figure 2) as described in Chapter Fifteen. 

5. Drain the primary chain oil as described in Chapter 
Three. 

NOTE 
Note the location of the outer cover screws. 
There are two screws with different lengths, 
and they must be reinstalled in the correct 
locations. 

6. Remove the bolts and captive washers securing the 
chaincase outer cover (Figure 3) and remove the 
chaincase outer cover. 
7. Remove tl1e cbaincase outer cover gasket. 
8. Remove the dowel pins, if necessary. 

Installation 

1. If removed, u1stall the dowel pins (Figure 4 and Fig-
ure 5) onto the cbaincase inner housing. 

CAUTION 
flarley-Davidson specifies that a ne•v 
Print-0-Seal gasket must be installed every 
time the chaincase outer cover is removed. 
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0 PRIMARY CHAINCASE 
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1. Bearing 9. Captive washer 17. Bolt 
2. Outer snap ring 10. Bolt 18. Clutch cover 
3. Bearing 11. Dowel pin 19. 0 -ring 
4. Inner snap ring 12. Washer 20. Screw 
5. Oil seal 13. Bushing 21. Drain screw 
6. Housing 14. Gasket 22. Gasket 
7. Dowel pin 15. Outer cover 23. Inspection cover 
8. Oil seal 16. Bolt 24. Screw 
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2. Install a new gasket (Figure 6) over the locating pins 
and seat it against the gasket surface of the chaincase in-
ner housing. 

3. Slide the primary cover over the locating 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 might shift prior to installing the 
cover bolts, so make sure the gasket is posi-

CHAPTER FIVE 
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0 DRY CLUTCH 

1 2 3 4 5 6 8 7 9 

16 

1. Pushrod adjusting screw 
locknut 

10. Clutch hub nut (left-hand 

14 15 17 
Oo ' I I thread) I 

2. Adjusting screw 11. Hub nut lockwasher 0 t ,, 3. Spring tension adjusting 12. Clutch hub 
nut (3) 13. Clutch hub key 

4. Pressure plate 14. Bearing plate spring (3) 
5. Springs (1 0) 15. Bearing plate 
6. Releasing disc 16. Bearing retainer 
7. Steel plate (4) 17. Bearing roller 
8. Friction plate (5) 18. Hub nut seal 
9. Clutch shell 

tioned correctly while installing the cover 
bolts iri Step 4. 

4. Install the primary chaincase outer cover bolts and 
captive washer$ into the correct locations noted during re-
moval. Tig]1ten the cover bolts to the torque in Table 5 and 
Table 6. Check that the gasket seats flush around the 
co·ver. 
5. On early models, install the gearshift pedal (A, Figure 
2). 
6. On models so equipped, install the left footboard (B, 
Figure 2) as described in Chapter Fifteen. 
7. Refill the primary chaincase with tl1e type and quantity 
of oil specified under Primary Chain Lubrication in 
Chapter Three. 
8. Connect the negative battery cable. 

Inspection 

1 . Remove all gasket residue from the chaincase outer 
cover (Figure 7) and chaincase inner housing gasket sur-
faces. 

18 10 11 

2. Clean the primary cover ·in solvent and dry with com-
pressed air. 
3. Inspect the prim.ary chaincase outer cover for cracks or 
damage. 
4. Inspect the starter jackshaft bushing (Figure 8) for ex-
cessive wear or damage. To replace the bushing, perform 
the following: 

a. Remove the bushing with a blind bearing removal 
tool. 

b. Clean the bushing bore in the housing. 
c. Press in the new bushing until its outer surface is 

flush w ith the edge of the bt1shing bore. 

DRY CLUTCH 

Refer to Figure 9. 

Removal 

1. Disconnect the negative battery cable from the battery. 
2. Remove the primary cbaincase outer cover as de-
scribed in this chapter. 
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3A. If a special tool is available, place the primary drive 
locking tool (JIMS part No. 2234) onto the primary chain 
next to the clutch housing (Figure 10). 
3B. If the special tool is not available, shift the transmis-
sion into fifth gear. Have an assistant apply the rear brake. 
4. Loosen the compensating sprocket nut (A, Figure 11) 
with an impact wrench. Then remove the nut. 
5. Remove the cover (B, Figure 11) and the sliding cam 
(Figure 12). 
6. Remove the pushrod adjuster screw locknut (Figure 
13). 

@ 

-
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1. Clutch pushrod adjusting 
screw locknut 

2. Clutch adjusting screw 
3. Clutch spring adjusting nuts 
4. Clutch pressure plate 
5. Clutch outer disc 

Flat washer 

Clutch spring adjusting nuts 
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7. Place a flat washer (1 /8 in. thick, l 3/4-in. Ollter cliame-
ter and 3/8-in. inner diameter) over the pushrod adjusting 
screw (Figure 14). Reinstall tl1e adjuster screw locknut 
removed in Step 6. 
8. Tighten the pushrod adjusting screw loc.la.1ut until the 
cll1tch spring adjusting nuts are loose. 
9. Remove the clutch spring adjusting nuts (Figure 14). 

1VOTE 
Do not disassemble the parts in Step l O un-
less replacement is required. Disassembly is 
described under Clutch, Inspection in this 
chapter. 

10. Remove the pressure plate, clutch springs a11d the re-
leasing disc as an assembly. 
11. Remove the friction (Figure 15) and steel (Figure 
16) clutch plates in order. 
12. Remove the primary chain adjuster bolt (A, Figure 
17) and remove the chain adjuster asse1nbly (B). 
13. Remove the oil hose from the primary chain adjuster 
fitting. 
14. Remove the cll1tch shell, compensating sprocket and 
primary chain as an assembly (Figure 18). 

NOTE 
The clutch nut has left-hand threads. Turn 
the clutch nut clockwise to loosen it. 

15. P1y back the clutch hub lockwasber tab. Then loosen 
the clutch nut (A, Figure 19) by turning it clockwise. Re-
move the nut and the lockwasher. 
16. Attach the clutch hub puller (JIMS part No. 
95960-52C) to the clutch hub (Figure 20). Tum the center 
bolt on the puller clockwise and remove the clutch hub (B, 
Figure 19) . 
17. Remove the clutch hub Woodruff key (Figure 21) 
from the groove in the transmission mainshaft. 
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Installation 

1. If tb.e pressure plate unit was disassembled, assemble 
as follows: 

a. Place the clutch hub on the workbench with the 
bolts face up. 

b. Install the retaining disc on the hub. 
c. Install the clutch springs on the hub pins and studs. 
d. Place the pressure plate over the clutch springs. Be-

cause of stud ho.le arrangement, the plate collar in 
the pressure plate will fit only one way. 

e. Screw the pushrod adjuster locknut onto the ad-
juster screw until the screw is flush with the top of 
the nut. Install a 1 3/4-in. washer under the nut and 
thread the adjust screw into the releasing disc. 

f. Tighten the nut to compress the clutch springs. 
g. Install the three clutch spring adjusting nuts. 
h. Remove the adjust screw locknut and remove the 1 

3/4-in. washer. Then reinstall the locknut. 
i. Tighten the three adjusting nuts in a crisscross pat-

tern until the distance from the releasing disc to the 
pressure plate is exactly 1 1/32 in. (26.19 mm). 
Tighten the adjust locknut to maintain this distance. 

2. If removed, install the Woodruff key (Figure 21) into 
the mainshaft keyway. 
3. If removed, install the pushrod. 
4. Install the clutch hub assembly (B, Figure 19) onto the 
mainshaft. 

• NOTE 
The clutch nut has left-hand threads. Turn 
the clutch nut counterclockwise to tighten 
it. 

5. Install a new lockwasher and then the clutch nut onto 
the mainshaft. 
6. Use the same tool setup to prevent the mainsbaft from 
turning as used during disassembly. 
7. Turn the nut counterclockwise and tighten to 50-60 
ft.-lb. (67-81 N•m). Bend the lockwasher tab against the 
nut to lock it. 

NOTE 
Grease the clutch shell bearing prior to in-
stalling the clutch shell in Step 7. 

8. Assemble the clutch shell, primary chain and the com-
pensating sprocket as an assembly on the workbench. 
9. Install the clutch shell, primary chain and the compen-
sating sprocket as an assembly onto the crankshaft and 
transmission shaft as shown in Figure 18. 
l O. Install the washer (if removed), shaft extension (if re-
moved), sliding cam (Figure 12) and cover. 

CHAPTER FIVE 

CAUTION 
The compensating sprocket nut is tightened 
to a high torque specification. Make sure to 
hold the sprocket securely when tightening 
the nut in Step 10. 

11. Apply a few drops of medium-strength tbreadlocking 
compound on the sprocket nut threads prior to installa-
tion. 
12. Install the compensating sprocket nut (Figure 11) 
and tighten it to 90-100 ft.-lb. (122-136 N•m). Use the 
same tools and procedures to prevent the crankshaft from 
turning as used during disassembly. Remove the special 
tool at this time. 
13. Position the steel clutch plates with the side sta.mped 
OUT facing outward. 
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14. Install a friction plate (Figure 15) and then a steel 
plate (Figure 16). Continue to alternately install the fric-
tion plates and steel plates. Tl1e last part installed is a fric-
tion plate. 
15. Install the primary chain adjuster assembly (B, Fig-
ure 17) and the adjuster bolt (A). 
16. Adjust the primary drive chain as described in Chap-
ter Three. 
17. Check primary chain alignment as described in this 
chapter. 
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18. Install the primary chaincase outer cover as described 
in this section. 
l 9. Connect the negative battery cable to the battery. 
20. Perform the Primary Housing Vacuum Check (Early 
1984 Models With Dry Clutch) as described in this chap-
ter. 
21. Ride the motorcycle a short distance and check the 
cover for oil leaks. 

Inspection 

When measuring the clutch components, compare the 
actual tneasurement to the specifications in Table 1. Re-
place parts that are out of specification or show damage as 
described in this section. 
1. Clean all clutch parts in non-oil-based solvent and 
thoroughly dry with compressed air. 
2. To disassemble the pressure plate assembly: 

a. ln.stall three bolts through the original pressure 
plate-to-clutch hub bolt holes. The bolts must be 
long enough to allow removal of the parts while un-
der compression. 

b. Secure each nut with a flat washer and nut. Tighten 
all nuts in a crisscross pattern until the clutch 
springs compress slightly. 

c. Remove the adjuster locknut and remove the ad-
juster screw. 

d. Loosen the nuts one-half to one turn at a time in a 
crisscross pattern and release the spring tension 
evenly. 

e. After loosening the nuts, remove the washers and 
three bolts. 

f. Separate the pressure plate and remove the clutch 
• spnngs. 

3. Measure the free length of each clutch spri11g (Figure 
22). 
4. Inspect steel clutch plates (A, Figure 23) for warping 
or wear grooves. 
5. Inspect friction plates (B, Figure 23) for a shiny ap-
pearance or signs of oil soaking. Also check the plates for 
worn or grooved lining surfaces. Measure each plate. 
6. Check for loose clutch plate rivets; replace if neces-
sary. 
7. Check the clutch shell inner bearing race (A, Figure 
24) for grooves, wear or damage. Also check the clutch 
shell plate tabs (B, Figure 24) for looseness or damage. If 
found, replace the clutch shell. 
8. Check both sets of gear teeth on the clutch shell (Fig-
ure 25). If the teeth are visibly worn or undercut, replace 
the clutch shell. 
9. Spin the clutch hub roller bearing assembly by hand. If 
bearing assembly appears rougl1, remove the three bear-
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ing plate springs. Then slide the bearing plate off the hub 
pins and remove the bearing retainer. Check all parts for 
wear or damage; replace parts as required. 
10. Pry the pushrod seal out of the hub nut. Carefully tap 
a new seal into place. 

WET CLUTCH (LATE 1984-1989) 

Refer to Figure 26. 

Removal 

1. Disconnect the negative battery cable from the battery. 
2. Remove the primary chaincase cover as described in 
this chapter. 
3A. If a special tool is avaHable, such as the primary 
drive locking tool (JIMS prut No. 2234), place it onto the 
primary chain next to the clutch housing (Figure 10). 
3B. If the special tool is not available, shift the transmis-
sion into fifth gear. Have an assistant apply the rear brake. 
4. Loosen and remove the adjuster plate bolts (A, Figure 
27) in a crisscross pattern. 
5. Remove the adjuster plate (B, Figure 27) and the dia-
phragm spring (C). 
6. Remove the snap ring and the release plate (A, Fig«re 
28) from the pressure plate. 
7. Remove the pressure plate (B, Figure 28). 
8. Remove the steel clutch plate (Figure 29) and friction 
(:lutch plate (A, Figure 30) plates. 
9. Remove the pushrod (B, Figure 30). 
1 OA. If a special tool is available, place the primary drive 
locking tool (JIMS part No. 2234) onto the primary chain 
next to the clutch housing (Figure 10). 
1 OB. If the special tool is not available, shift the transmis-
sion into fifth gear. Have an assistant apply the rear brake. 

NOTE 
The clittch nut has left-hand threads. Turn 
the nut clockwise to loosen it. 

11. Turn the clutch nut (Figure 31) clockwise and re-
move it. Do not remove the special tool at this time. 
12. Remove the primary chain adjuster bolt (A, Figure 
32) and remove the chain adjuster assembly (B). 
13. The engine is still locked from Step 10. 
14. Loosen tl1e compensating sprocket nut (A, Figure 
33) with an impact wrench. Then remove the nut. 
15. Remove the cover (B, Figure 33) and the sliding cam 
(Figure 34). 
16. Following the manufacturer's instructions, attach the 
puller (JIMS part No. 95960-52C) to the clutch bub (Fig-
ure 35). 
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17. Turn the clutch hu.b puller pressure screw to pull 
the clutch hub and remove the clutch shell (with clutch 
hub attached) (C, Figure 32), primary chain (with ad-
juster) (D) and compensating sprocket (E) at the same 
time. 
18. Remove the shaft extension and washer, if necessary. 
19. Disassembly of the clutch shell and bub assembly is 
not required unless parts are damaged and require re-
placement. 
20. Remove the Woodruff key (Figure 36) from the 
transmission mainshaft. 

Installation 

Refer to Figure 26. 
l. If removed, install the Woodruff key (Figure 36) into 
the transmission mainshaft. 

NOTE 
Make sure that the Woodruff key is parallel 
with the mainshaft taper and is completely 
seated. 

2. Refer to Figure 37 and install the washer and shaft ex-
tension (if removed). 
3. Install the clutch shell, bub (C, Figure 32), primary 
chain (D), compensating sprocket and cam (E) as an as-
sembly. Make sure the Woodruff key was not knocked out 
of alignment du.ring installation. 

CAUTION 
Do not overtighten the clutch nut because 
overtightening can damage the clutch hub 
and pilot bearing. 

NOTE 
The clutch nut has left-hand threads. Turn 
the nut counterclockwise to tighten. 
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@ WET CLUTCH {LATE 1984-1989) 
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4. Apply a few drops of medium-strength threadlocking 
compound to the clutch nut threads prior to installation. 
~- Use the same tools and procedures to prevent the 
mainshaft from turning as used during disassembly. 
6. Install the nut onto the mainshaft and turn it counter-
clockwise. Tighten the nut to 50-60 ft.-Jb. (67-81 N•m). 

CAUTION 
The compensating sprocket nut is tightened 
to a high torque specification. Make sure 
you hold the sprocket securely when tighten-
ing the nut in Step 5. 

7. Apply a few drops of medium-strength threadlocking 
compound to the sprocket nut threads prior to installation. 
8. Install the sprocket nut {A, Figure 33) and tighten to 
90-100 ft.-lb. (122-136 N•m). Use the same tools and pro-
cedures as used during disassembly to prevent the crank-
shaft from turning. Remove the special tool at this time. 
9. Soak al l friction plates in clean engine oil before as-
sembly, 
10. Install a steel clutch plate (Figure 29) and then a fric-
tion clutch plate {A1 Figure 30). Continue to alternately 
install the friction. plates and steel plates. The last part in-
stalled is a steel clutch plate (Figure 29). 
11. If removed, install the pushrod into the release plate. 

CHAPTER FIVE 
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Puller 

12. If the release plate was removed from the pressure 
plate, perform the following: 

a. Install the release plate (A, Figure 38) into the pres-
sure plate (B). 

b. Position the snap ring with the beveled edge faces 
inward. 
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c. Install the beveled snap ring and make sure it seats 
correctly in the pressure plate groove. 

13. Install the pressure plate (B, Figure 28). 
14. Position the diaphragm spring (C, Figure 27) with its 
convex side facing outward and install it onto the pressure 
plate. 
15. Install the adj11ster plate (B, Figure 27). 

NOTE 
Late 1984-ear~y 1985 models use a flat 
washer and a loclcwasher on each of the 
clutch hub bolts. Late 1985 and later ,nod-
els use only the washer, not the loclc1,vasher. 

16. Install the washer(s) onto each of the clutch hub bolts. 

NOTE 
Use only Loctite 222 (purple) tlireadlocking 
compound in Step 17. 

17. Thoroughly clean the bolt threads with Loctite 
primer. Apply a few drops of Loctite 222 (purple) to 
threads on each of the clutch l1ub bolts. 
18. Install the bolts (A, Figure 27) through the adjuster 
plate (B) and pressure plate. Tl1en screw the bolts into the 
clutch hub. Tighten the bolts in a c1isscross pattern to 
80-97 in.-lb. (9-11 N•m). 
19. Adjust the clutch as described in Chapter Three. 

NOTE 
If new clutch components were installed, re-
adjust the clutch at the first 500-,nile (800 
km) interval. 

20. Assemble and secure the primary chain adjust shoe 
assembly as described in this chapter. 
21. Adjust the primary chain as described in Chapter 
Three. 
22. Check primary chain aligrunent as described in this 
chapter. 
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@ COMPENSATING SPROCKET 

1 2 3 
1. Spacer (variable thickness) 
2. Shaft extension 
3. Compensating sprocket 

23. Install the primary chaincase outer cover as described 
in this chapter. 
24. Refill the primary chain housing with the correct type 
and quantity of oil as described in Chapter Three. 
25. Connect the negative battery cable to the battery. 
26. Ride the motorcycle a short distance and check the 
cover for oil leaks. 

Inspection 

When measuring the clutch components, compare the 
actual measurement to the specifications in Table 2. Re-
place parts that are out of specification or show damage as 
described in this section. 
1. Clean all clutch parts in a non-oil-based solvent and 
thoroughly dry with compressed air. 
2. Inspect the friction plates (Figure 39) for worn or 
grooved lining surfaces. Measure each plate (Figure 40). 

4 
4. Sliding cam 
5. Cover 
6. Nut 

39 
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Replace the friction plates as a set if one plate is found too 
thin. 
3. Check each steel plate (Figure 41) for thickness with a 
vernier caliper (Figure 42). Also check each steel plate 
for flatness with a feeler ga:uge and straightedge in several 
places (Figure 43). 
4. Ch.eek the diaphragm spring (Figure 44) for wear or 
damage. Replace if necessary. 
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5. Check the pressure plate surfaces (B, Figure 38 and 
Figure 45) for wear or cracking. Replace if necessary. 

CAUTION 
The clutch shell assem.bly consists of the in-
ner clutch hub, clutch shell and pilot bear-
ing. Because of the possibility of damaging 
the pilot bearing when removing it, do not 
disassemble these parts unless it is neces-
sa1y to replace worn or damaged parts or to 
access the parts for closer inspection. A 
press is required for disassembly and as-
sembly. 

6. Check the pilot bearing (A, Figure 46) for wear by 
holding the clutch hub and turning the clutch shell by 
hand. If the bearing appears worn, replace it as described 
in this section. 
7. Check both sets of gear teeth on the clutch shell (B, 
Figure 46). If the teeth are visibly wo111 or undercut (Fig-
ure 47), replace the clutch shell. 
8. Check the inner clutch hub splines (Figure 48) for 
wear or damage. If worn or damaged parts are detected, 
disassemble the clutch shell assembly as described under 
Clutch Shell, Clutch Hub and Sprocket (All Wet Clutch 
Models) in this chapter. 
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WET CLUTCH ASSEMBLY 
(1990-1997 MODELS) 

This section describes removal, inspection and installa-
tion of the clutch plates. If the clutch requires additional 
service, refer to the clutch shell procedures in this chapter. 

In order to remove the clutch plates from the clutch hub, 
a special tool is necessary to safely compress the dia-
phragm spring and remove the snap ring. Use the clutch 
spring compressor (TIMS part No. 38515-90) (Figure 49) 
or an equivalent tool. 

If the correct tool is not available, remove the clutch 
unit intact from the motorcycle and take it to a 
Harley-Davidson dealership or independent repair shop 
for disassembly, service and assembly. Do not attempt to 
disassemble the clutch without the correct tool. 

Removal 

Refer to Figure 50. 
1. Disconnect the negative battery cable from the battery. 
2. Remove the primary chaincase cover as described in 
this chapter. 
3. Loosen the clutch adjust screw locknut with a socket 
(Figure 51). Then remove the adjusting screw and 
locknut. 

• WARNING 
The previously described tool must be used 
in the following step. The clutch diaphragm 
spring is under considerable pressure and, 
when released, will come off rapidly and 
possibly cause injury. 

4. Install the spring compressor tool as follows: 
a. Align the tool with the clutch assembly and thread 

the forcing screw on the tool into the release plate 
until the hex head on the forcing screw bottoms out 
against the release plate (Figure 52). 

b. Turn the tool handle clockwise to compress the dia-
phragm tool while at the same time moving the 
clutch spring seat inward and away from the large 

• snap rmg. 
c. When the clutch spring seat has been moved away 

from the snap ring, remove the snap ring with snap 
ring pliers or carefully pry it out with a small screw-
driver (Figure 53). 

5. After removing the snap ring in Step 4, remove the tool 
from the clutch with the diaplrragm spring and pressure 
plate still attached (Figure 54). 
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17 16 15 14 13 12 1. Snap ring 

11 10 9 

NOTE 
Do not loosen the spring compressor tool to 
remove the diaphragm spring or pressure 
p late unless these parts require inspection 
or replacement. Loosening and removing 
the tool will require repositioning of the dia-

8 

2. Spring seat 
3. Diaphragm spring 
4. Snap ring 
5. Locknut 
6. Adjusting screw 
7. Release plate 
8. Pressure plate 
9. Friction plate 

10. Steel plate 
11. Spring plate 

I 12. Clutch nut 
13. Clutch hub 
14. Snap ring 
15. Bearing 
16. Clutch shell 
17. Snap ring 

7 6 5 4 3 2 1 

phragm spring during assembly. This step 
will not be required as long as the tool is not 
removed from these parts. 

6. Remov·e the friction and steel clutch plates (and the 
spring plate) frotn tl1e clutch assembly (Figure 55) and 
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keep them in order. Note the spring plate installed be-
tween the fourth and fifth friction plate (Figure 56). 

NOTE 
Further removal Steps are not required un-
less it is necessary to remove the clutch hub 
and shell assembly. ff necessary, remove 
these parts as described under Clutch 
Shell, Conipensating Sprocket and Pri-
mary Drive Chain in this chapter. See Fig-
ure 57. 

Installation 

NOTE 
The original equipment clutch has eight 
friction plates, six steel plates and one 
spring plate. Make sure each part is in-
stalled in the correct order. When installing 
an aftermarket clutch plate assembly,follow 
the manufacturer :S, instructions. 

J • Soak the friction plates and steel plates in clean pri-
mary cl1aincase oil for approximately five minutes before 
installing them. 
2. Install a friction plate, then a steel plate, a friction 
plate, a steel plate, a friction plate, a steel plate and a fric.-
tion plate and stop. At this point, four friction plates and 
three steel plates have been installed. 
3. Install the spring plate, then a friction plate and a steel 
plate. Contintte to alternately install the friction plates and 
steel plates. The last part installed is a friction plate. Make 
sure it is locked into place in the clutch shell. 

NOTE 
If the diaphragm spring and pressure plate 
were removed from the compression tool, 
proceed to Step 4. If they were not removed 
from the tool, proceed to Step 5. 

4. Assemble the pressure plate and diaphragm spring as 
follows: 

a. Align the release plate tabs with the slots in the 
pressure plate and install it into the pressUFe plate. 

b. Install the snap ring and secure the release plate in 
the pressure plate. Make sure the snap ring seats in 
the groove completely. Do not thread the adjusting 
screw and locknut into tl1e release plate at this time. 

c. Align the teeth on the pressure plate with the clutch 
hub. Then insert the pressure plate into the clutch 
hub. 

d. Position the diaplrragm spring with the convex side 
facing out from the pressure plate and install it onto 
the pressure plate. The diaphragm spring has room 
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to move around within the pressure plate. This is 
normal. Center the diaphragm spring by hand and 
bold it in position. 

e. Position the clutch sprit1g seat with the lip side fac-
ing out and instaLI it onto the diaphragm spring. 

WARNING 
The previously described tool Niust be used 
in the following step. The clutch diaphragm 
spring is under considerable pressure and 
must be held i-n place during snap ring in-
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stallation. Personal injury could occur if the 
correct tool is not used. 

f. Align the spring compressor tool with the clutch 
hub and thread the center screw on the tool into the 
release plate until the h.ex head on the forcing screw 
bottoms out against the release plate (Figure 52). 
Then check that the diaphragm spring is still cen-
tered within the clutch hub spring pocket as de-
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scribed in substep d. If necessary, reposition the dia-
phragm spring. 

g. Turn the tool l1andle cloclcwise. Compress the dia-
phragm spring moving the clutch spring seat inward 
to access the clutch bub snap ring groove. 

h. Install the diaphragn1 spring snap ring into the 
clutch hub groove. Make sure the ends of the snap 
ring do not hang over the bosses or posts on the end 
of the clutch hub. 

i. After making sure the snap ring is seated com-
pletely in the clutch hub groove and that it is posi-
tioned as described in st1bstep h, slowly turn the tool 
handle counterclockwise while making sure that the 
clutch spring seat lip seats inside the snap ring. Af-
ter all tension has been removed from the tool, re-
1nove it from the release plate. 

j. Install the adjust screw and locknut into the release 
plate (Figure 51). 

5. If the tool was not ren1oved from the diaphragm 
spring, install the diaphragm spring as follows: 

a. Align the teeth on the pressure plate (Figure 52) 
with the clutch hub. Then insert the pressure plate 
into the clutch hub. 

b. Thread the forcing screw on tl1e tool into the release 
plate until the hex head on the forcing screw bot-
toms out against the release plate. 

c. Turn the tool handle clockwise to compress the dia-
phragm spring and n1ove the clutch spring seat in-
ward to access the clutch hub snap ring groove. 

d. Install the diaphragm spring snap ring into the 
clutchl1ub groove while making sure the ends of the 
snap ring do not overhang the bosses or posts on the 
end of the clutch hub. 

e. After making sure the snap ring is seated com-
pletely in the clutcl1 bub groove and positioned as 
described in substep d, slowly turn the tool handle 
counterclockwise while checking that the clutch 
spring seat lip seats inside the snap ring. After all 
tension has been removed from the tool, remove it 
from the release plate. 

Inspection 

When measu1ing the clutch co1nponents, con1pare the 
actual measurement to the specifications in Table 3. Re-
place parts that are out of specification or show damage as 
described in this section. 
1. Clean all clutch parts in a non-oil-based solvent and 
thoroughly dry with compressed air. 
2. Check each steel plate (A, Figure 58) for visual dam-
age such as cracks or wear grooves. 
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3. Also check each steel plate for flatness with a feeler 
gauge and straightedge in several places (Figure 59). 
4. Inspect the friction plates (Figure 60) for worn or 
grooved lining surfaces. Replace the friction plates as a 
set if any one plate is damaged. 
5. Clean each friction plate thoroughly with a lint-free 
cloth to remove as much oil from the plates as possible. 
Then stack each of the eight friction plates on top of each 
other and measure the thickness of the plate assembly 
with a vernier caliper or micrometer. Replace the friction 
plates as an assembly if the combined minimum thick-
ness of the eight plates is less than tl1e specification in 
Table 3. 
6. Inspect the friction plates (B, Figure 58) for worn or 
grooved lining surfaces. 
7. Check the spring plate (C, Figure 58) for cracks or 
damage. Check each of the rivets (Figure 61) for loose-
ness or damage. Replace the spring plate if necessary. 
8. Check the diaphragm spring for cracks or damage. 
Check also for bent or damaged tabs. Replace the dia-
phragm spring if necessary. 

CLUTCH SHELL, COMPENSATING 
SPROCKET AND PRIMARY 

DRIVE CHAIN (WET CLUTCH 
ASSEMBLY [1990-1997 MODELS]) 

Removal 

This procedure describes clutch sh.ell, primary chain 
and compensating sprocket removal. These components 
must be removed from the engine and transmission as an 
assembly. 
1. Disconnect the negative battery cable from the battery. 
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2. Remove the primary chaincase cover as described in 
this chapter. 
3. Remove the clutch components from the clutch shell 
and hub as previously described. 
4A. If a special tool is available, such as the primary 
drive locking tool (JIMS part No. 2234), place it onto the 
primary chain next to the clutch housing (Figure 62). 
4B. If tl1e special tool is not available, shift the transmis-
sion into fifth gear. Have an assistant apply the rear brake. 
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5. Loosen the compensating sprocket nut (Figure 63) 
with an impact wrench. Then remove the nut. 

CAUTION 
The clutch hub nut has left-hand threads. 
Turn the clutch nut clockwise to loosen it. 

6. Loosen the clutch nut with an impact wrench. Remove 
tl1e clutch nt1t. 
7. Remove the nut and washer from the center bolt on the 
primary chain adjusting shoe assembly (Figure 64). 
8. Remove the special tool installed in Step 4A. 
9. Remove the clutch assembly, compensating sprocket, 
primary chain and chain adjuster bracket as an assembly 
(Figure 57). 
10. Inspect the clutch shell as d.escribed in fuis chapter. 

Installation 

1. Remove all threadlocking compound residue from the 
crank:sl1aft and mainshaft threads, compensating sprocket 
nut and clutch nut. 
2. Remove alJ gasket residue from the inner primary 
housing gasket surface. 
3. If removed, install the sprocket shaft spacer (Figure 
65) and the compensating sprocket shaft extension (Fig-
ure 66). 
4. Assemble the clutch, compensating sprocket, primary 
chain and chain acljuster bracket. 
5. Install the clutch assembly, compensating sprocket, 
primary chain and chain adjuster bracket as an assembly 
(Figure 57). Make sure the chain tension assembly is still 
attached to tl1e chain. 
6A. Use the same tool setup used during removal to pre-
vent the compensating sprocket and clutch shell from ro-
tating during the following steps. 
6B. If the special tool is not available, shift the transn1is-
sion into fifth gear. Have an assistant apply the rear brake. 

CAUTION 
The clutch hub nut has left-hand threads. 
Turn the clutch nut counterclockwise to 
tighten it. 

7. Apply two drops of medium-strength threadlocking 
compound to the clutch hub nut threads. Install the nut 
and tighten it to 70-80 ft. -lb. (95-108 N•m). 
8. Apply two drops of medium-strength threadlocking 
compound to the compensating sprocket nut threads and 
thread tl1e nut onto the crankshaft. 
9. Use the same tools and procedures to prevent the com-
pensating sprocket from turning. Tighten the nut to 
150-165 ft.-lb. (203-224 N•.m). 
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12 14 15 16 17 

18 19 19 21 22 23 24 25 
"b@' @ i&\ _ _L_____, c=S i dID]i) 

20 
1. Snap ring 14. Diaphragm spring retainer 
2. Clutch shell and sprocket 15. Bolt 
3. Bearing 16. Release plate 
4. Snap ring 17. Snap ring 
5. Clutch hub 18. Snap ring 
6. Clutch nut 19. Thrust washer 
7. Diaphragm spring seat 20. Radial bearing 
8. Diaphragm spring 21. 011 slinger 
9. Friction disc B 22. Pushrod (right side) 

10. Clutch plates 23. Pushrod (right side) 
11 . Friction disc A 24. Pushrod (left side) 
12. Pressure plate 25. Locknut 
13. Diaphragm spring 
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10. Adjust the clutch as described in Chapter Three. 

NOTE 
If new clutch components were installed, re-
adjust the clutch at the first 500-mile (800 
km) interval. 
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11. Assemble and secure tl1e primary chain adjust shoe 
assembly as described in tlus chapter. 
12. Adjust the primary chain as described in Chapter 
Three. 

13. Check the primary chain aligrunent as d.escribed un-
der Primary Chain. and Guide Alignment in thls chapter. 

14. Install the p1imary chaincase cover as described in 
this chapter. 
15. Ride the motorcycle a short distance and check the 
cover for oil leaks. 

WET CLUTCH (1998-1999 MODELS) 

Thls section describes removal, inspection and installa-
tion of the clutch plates. If the clutch requires additional 
setvice, refer to Clutch Shell, Clutch Hub and Sprocket in 
this chapter. 

Refer to Figure 67. 

Removal 

l . Disconnect the negative battery cable from the battery. 

2. Remove the clutch mechanis1n inspection cover and 
0-ring (Figure 68). 
3. At the clutch mechanism, loosen the clutch adjusting 
screw locknut (A, .Figure 69) and turn the adjusting screw 
(B) counterclockwise to allow slack against the dia-
phragm spring. 
4. Remove the primary cbaincase ot1ter cover as de-
scribed in this chapter. 

5. Loosen the bolts securing the diaphragm spring re-
tainer (A, Figure 70) in a crisscross pattern. Remove the 
bolts and the retainer and diaphragm spring (B, Figure 
70). 
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 
frotn the clutch shell. Keep all pa1ts in order as shown in 
Figure 71. 
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I nstallation 

• NOTE 
The original equipment clutch (Figure 71) 
has nine friction plates, eight steel plates, 
one damper spring and one damper spring 
seat Make sure each part is installed. If in-
stalling an aftermarket clutch plate assem-
bly, follow the manufacturers instructions 
for plate quantity, alignment and installa-
tion sequence. 

I . Soak the clutch friction disc and clutch plates in new 
primary drive oil for approximately five minutes before 
installing them. 

1VOTE 
There are two different types of clutch fric-
tion discs (Figure 72). The wider friction 
disc .A is the normal width disc. The narrow 
width disc B is installed first because it 
works in conjunction with the damper 
spring and damper spring seat. 

2. lnstaU the clutch friction disc B (Figure 73) onto the 
clutch shell and clutch hub. Push it on all the way until it 
bottoms within the clutch hub. 

CHAPTER FIVE 
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3. Install the damper spring seat (Figure 74) onto the 
clutch hub and push it in until it seats within the clutch 
friction disc B. 
4. Position the damper sprin.g with the concave side fac-
ing out (Figure 75) and install it onto the clutch hub 
against the damper spring seat (Figure 76). 
5. Install a clutch plate (Figure 77) aDd then friction disc 
A (Figure 78). Continue to alternately install the clutch 
plates and friction discs. The last pru.t installed is friction 
disc A (Figure 79). 
6. Make Sltre the left pushrod assembly (Figure 80) is in 
place in the pressure plate. Install the pressure plate onto 
the clutch hub. 

' 
7. Position the diaphragn1 spring with the convex side 
facing out (Figure 81) and install it onto the pressure plate 
(Figure 82). Hold the pressure plate in place. 
8. Position the diaphragm spring retainer with the frnger 
side (Figure 83) facing in toward the diaphragm spring 
(B, Figure 70). Install the diaphragm spring retainer (A) 
and bolts. 
9. Tighten the bolts in a crisscross pattern to 90-110 
in.-lb. (10-12 N•1n). 
10. Install the primary chaincase outer cover as described 
in this chapter. 
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11. Install the clutch mechanism inspection cover and 
0-ring. 
12. Connect the negative battery cable. 

Inspection 

When measuring the clutch components, compare the 
actual measurements to the specifications in Table 4. Re-
place parts that are out of specification or show damage as 
described in this section. 
1. Clean all parts in solvent and thoroughly dry with com-
pressed 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. The friction material used on the friction discs (Fig-
ure 84) is bonded to an aluminum plate for warp re-
sistance and durability. [nspect the friction material 
for excessive or uneven wear, cracks and other 
damage. Check tl1e disc tangs for surface damage. 
The sides of the disc tangs must be smooth where 
they contact the clutch shell fmger; otherwise, the 
discs cannot engage and disengage correctly. 

NOTE 
lf the disc tangs are damaged, carefully in-
spect the elutch shell fingers as described 
later in this section . 

. 
b. Measure the thickness of each friction disc with a 

vernier caliper (Figure 85). Measure at several 
places aroun.d the disc. 

3. Inspect the clutch plates (Figure 86) as follows: 
a. Inspect the clutch plates for cracks, damage or color 

change. Overheated clutch plates will have a blue 
discoloration. 

b. Check the clutch plates for oil glaze buildup. Re-
move by lightly sanding both sides of each plate 
with 400-grit sandpaper placed on a stLrface plate or 
piece of glass. 

c. Place each clutch plate on a flat surface and check 
for warp with a feeler gauge (Figure 87). 

d. The cll1tch plate inner teeth mesh with the clutch 
hub splines. Check the clutch plate teeth for any 
roughness or damage. The teeth contact surfaces 
must be smooth; otherwise, the plates cannot en-
gage and disengage correctly. 
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NOTE 
If the clutch plate teeth are damaged, care-
fully inspect the clutch hub splines as de-
scribed later in this section. 

4. Inspect tl1e diaphragm spring (Figure 88) for cracks or 
damage. 
5. Inspect the diaphragm spring retainer for cracks or dam-
age. Check also for bent or damaged tabs (Figure 89). 
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6. Inspect the pressure plate contact surface (Figure 90) 
for cracks or other damage. 
7. If necessary, disassemble the pressure plate as follows: 

a. Remove the snap ring and. remove the release plate, 
leftpushrod and locknut (Figure 91) from the pres-
sure plate. 

b. Inspect the release plate, left pushrod and locknut 
for wear or damage. 

c. Inspect the snap ring groove for damage. 
d. Position the release plate with the OUT mark facing 

out (Figure 92) 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. 

CLUTCH SHELL, COMPENSATING 
SPROCKET AND PRIMARY 

DRIVE CHAIN (WET CLUTCH 
ASSEMBLY [1998-1999 MODELS]) 

Removal 

This procedure describes clutch shell Figure 93, pri-
mary chain and compensating sprocket removal (Figure 
94). These components must be removed as an assembly. 
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l. Disconnect the negative battery cable from the battery. 
2. Remove the primary chaincase outer cover as de-
scribed in th.is chapter. 
3. If necessary, remove the diaphragm spring, pressure 
plate, clutch plates and friction discs as described in this 
chapter. 
4A. lf the special tool is available, such as the primary 
drive locking tool (JIMS part No. 2234), place it onto the 
primary chain next to the clt1tcb housing (Figure 95). 
4B. If the special tool is not available, shift the transmis-
sion into fifth gear. Have an assistant apply the rear brake. 

CAUTION 
The clutch nut has left-hand threads. Turn 
the clutch nut clockwise to loosen it. 

5. Loosen the clutch nut with an impactwrench. Remove 
the clutch nut (Figure 96). 
6. Loosen the con1pensating sprocket nut (Figure 97) 
with an impact wrench. 
7. Remove the compensating sprocket nut (Figure 97), 
washer, cover (Figure 98) and sliding cam (Figure 99). 
8. Re1nove tl1e prin1ary chain shoe adjuster locknt1t (Fig-
ure 100). 
9. Remove the compensating sprocket, primary chain, 
chain adjuster and clutch assembly at the same time (Fig-
ure 101). 
10. Remove the shaft extension. (Figure 102) and the 
spacer. 
1 ·1. Inspect the various components as described in this 
chapter. 

Installation 

1. Remove all residue from the crankshaft and mainshaft 
threads and fi·om the compensating sprocket nt1t and the 
clutch nut. 
2. Remove all gasket residue from the inner primary 
housing gasket surfaces. 
3. Install the spacer and the shaft extension (Figure 102) 
onto the crankshaft. 
4. Assemble the compensating sprocket, primary chain, 
chain adjuster and clutch as shown in Figure 101. 
5. InstalJ the compensating sprocket, primary chain, 
chain adjuster and clutch. Insert the chain adjuster bolt 
through the chain adjuster hole as shown in Figure 103. 
6. Install the primary chain shoe adjuster locknut (Figure 
100) and tighten finger-tight at this time. 
7. Install the compensating sprocket (Figure 99) and the 
cover (Figure 98). 
8. Install the washer. 
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9. Install the same tool setup (Figure 95) used during re-
moval or shift the transmission into fifth gear to prevent 
the compensating sprocket and clutcl1 sl1ell from. rotating 
during the following steps. 
10. Ap_ply two drops of medium-strength threadlocking 
compound to the compensating sprocket nut threads. In-
stall the nut (Figure 97) and tighten to l 50-165 ft.-lb. 
(203-224 N•m). 

NOTE 
The clutch. nut has left-liand threads. Turn 
the nut countercloclovise to tighten it. 

11. Apply two drops of medium-strength threadlocking 
compound to the clutch nut threads. Install the nut (Fig-
ure 96) and tighten (Figure 104) to 70-80 ft.-lb. (95-108 
N•m). 
12. If used, remove the special tool from the clutch shell. 
13. Adjust the primary chain as described in Chapter 
Three. 
14. Install the clutch plates, friction discs, pressure plate 
and diaphragm spring as described in this chapter. 
15. Install the primary chain.case outer cover as described 
in tllis chapter. 
16. Adjust the clutch as described in Chapter Three. 
17. Connect the negative battery cable to the battery. 

CLUTCH SHELL, CLUTCH HUB AND 
SPROCKET (ALL WET CLUTCH M ODELS) 

Disassembly/Assembly 

Do not separate the clutch hub and shell unless the bear-
ing or either part is going to be replaced. If the two parts 
are separated, the bearing will be damaged. Removal and 
installation of the bearing requires the use of a hydraulic 
press. 

Refer to Figure 93. 
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1. Snap ring 
2. Clutch shell and sprocket 
3. Bearing 
4. Snap ring 
5. Clutch hub 
6. Clutch nut 
7. Diaphragm spring seat 
8. Diaphragm spring 
9. Friction disc B 

1 o. Clutch plates 
11. Friction disc A 
12. Pressure plate 
13. Diaphragm spring 

5 7 

6 

17 

14. Diaphragm spring retainer 
15. Bolt 
16. Release plate 
17. Snap ring 
18. Snap ring 
19. Thrust washer 
20. Radial bearing 
21 . Oil slinger 
22. Pushrod (right side) 
23. Pushrod (right side) 
24. Pushrod (left side) 
25. Locknut 
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COMPENSATING SPROCKET 
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1. Bolt 7 . Nut 13. Spacer 
2. Anchor plate 8. Tensioner pad 14. Shaft extension 
3. Screw 9. Washer 15. Compensating sprocket 
4. Chain tensioner 1 o. Lockwasher 16. Sliding cam 
5. Plate 11 . Bolt 17. Cover assembly with springs* 
6. Washer 12. Primary drive chain 18. Nut* 

*Spacer between No. 17 and No. 18 for 1999 models not shown. 
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1. Remove the clutch as described in this chapter. Re-
move the clutch shell assembly from the primary drive 
cbaia. 
2. Remove the snap ring (Figure 105) from the clutch 
hub groove. 
3. Position the clutch hub and shell with the primary 
cbain sprocket side facing up. 
4. Suppoit the clutch hub and clutch shell in a press (Fig-
ure 106). 
5. Place a suitable size arbor in the clutch l1ub surface and 
press the clt1tch hub (A, Figure 107) out of the bearing. 
6. Remove the clutch shell from the press (B, Figure 
107). 
7. On the inner surface of the clutch shell, remove the 
bearing retaining snap ring (Fignre 108) from the groove 
in the middle of the clutch sl1ell. , 

CAUTION 
Press the bearing out from the primary 
chain sprocket side of the clutch shell. The 
bearing bore has a shoulder on the primary 
chain side. 

8. Support the clutch shell in the press with the primary 
cl1ain sprocket side facing up. 
9. Place a suitable size arbor on the bearing inner race 
and press the bearing out of the clutch shell (Figure 109). 
l 0. Thoroughly clean the clutch hub and shell in solvent 
and dry with compressed air. 
11 . Inspect the bearing bore in the clutch shell for dam-
age or burrs. Clean off any btirrs that would interfere with 
new bearing installation. 
12. Support the clutch shell in the press with the primary 
chain sprocket side facing down. 
13. Apply chaincase lubricant to the clutch shell bearing 
receptacle and to the outer surface of the bearing. 
14. Align the bearing with the clutch shell receptacle. 
15. Place a suitable size arbor on the bearing outer race 
and slowly press the bearing into the clutch shell until it 
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@ Flat side against bearing 
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bottoms on the lower shoulder. Press only on the outer 
bearing race. Applying force to the bearing inner race will 
damage the bearing. Refer to Bearing Replacement in 
Chapter One for additional information. 
16. Position the new snap ring with the flat side against 
the bearing and install the snap ring into the clutch shell 
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groove (Figure 108). Make sure the snap ring is seated 
correctly in the clutch shell groove. 
17. Press the clutch hub into the clutch shell as follows: 

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 i1mer 
bearing race with a sleeve as shown in Figure 110. 

b. Align the clutch hub with the bearing and slowly 
press the clutch hub into tb.e bearing until the clutch 
hub shoulder seats against the bearing inner race. 

c. Install a new snap ring (Figure 105) into the clutch 
hub. Make sure the snap ring is seated correctly in 
the clutch hub groove . 

18. After completing assembly, hold the clutch shell (A, 
Figure 111) and rotate the clutch bub (B) by hand. The 
shell must turn smootltly with no roughness or binding. If 
the clutch shell binds or turns roughly, the bearing was in-
stalled incorrectly. Repeat this procedure imtil tbis prob-
lem is corrected. 

Inspection 

The clutch shell is a subassembly consisting of the 
clutch shell, the clutch hub, the bearing and two snap 
. nngs. 

1. Remove the clutch shell as described in this chapter. 
2. Hold the clutch shell and rotate the clutch hub by hand. 
The bearing is damaged if the clutch bub binds or turns 
roughly. 
3. Check the sprocket (A, Figure 112) 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 the ring gear are worn or damaged, 
replace the clutch shell. If the primary chain sprocket is 
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worn, also check the JJriinary chain and the compensating 
sprocket as described in this chapter. 
5. Inspect the clutch hub for the following conditions: 

a. The clutch plate teeth slide in the clutch hub splines 
(A, Figure 113). Inspect the splines for rough spots, 
grooves or other damage. Repair minor damage 
with a file or oil stone. If the damage is severe, re-
place the clutch hub. 

b. Inspect the cl11tcb hub inner splines (Figure 114) 
for galling, severe wear or other damage. Repair 
minor dam.a.ge with a fine-cut file. If damage is se-
vere, replace the clutch hub. 

c. inspect the bolt towers and threads (B, Figure 113) 
for thread damage or cracks at the base of the tower. 
Repair thread damage with the correctly sized met-
ric tap. If the tower(s) is cracked or damaged, re-
pJace the clutch hub. 

6. Check the clutch shell. The friction disc tangs slide 
in the clutch housing grooves (C, Figure 113). Inspect 
the grooves for cracks or galling. Repair minor damage 
with a fi le. If the damage is severe, replace the clutch 
housing. 
7. If the clutch hub, the clutch shell or the bearing is 
damaged, replace it as described in the following proce-
dure. 

PRIMARY CHAIN AND GUIDE 

Removal/Inspection/Installation 

1. Remove the primary cl1ain as described under the 
Clutch, Compensating Sprocket and Prima,y Drive Chain 
Removal and Installation procedure in this chapter. 
2. Clean the primary chain in solvent and dry thoroughly. 
3. Inspect the primary chain (A, Figure 115) for exces-
sive wear, cracks or other damage. If the chain is worn or 
damaged, check both the compensating sprocket (B, Fig-
ure 115) and the clutch shell-driven sprocket (C) for wear 
or damage. Replace parts as necessary. 

NOTE 
If the primary chain is near the end of its ad-
justment level, or if no more adjustm.ent is 
available, and the adjusting guide is not 
worn or damaged, the primaty chain is ex-
cessively worn. Service specifications for 
chain wear are not available. 

4. Inspect the adjusting guide for cracks, severe wear or 
other damage. Replace the adjusting shoe if necessary. 
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Adjustment Shoe Replacement 

If the primary chain cannot be adjusted properly and the 
adjustment shoe (Figure 116) appears worn, replace it as 
follows. 
l. Remove the primary chaincase outer cover as de-
scribed under clutch removal in this chapter. 
2. Remove the top shoe bracket bolt and re1nove the 
bracket. 
3. Pry ·back the locking tabs and remove the adjusting 
shoe mounting bolts. Remove the old adjusting shoe and 
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install a new one. Lock the new adjusting shoe in place by 
bending the lockwasher tabs over the mounting bolts. 
4. Adjust the primary chain as described in Chapter Three. 
5. Install the primary chaiocase outer cover as described 
under the Clutch Inspection in this chapter. 

Alignment 

The compensating sprocket is aligned with the clutch 
sprocket by a spacer placed. between the alternator rotor 
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and the shaft extension (Figure 94). The same spacer 
should be reinstalled any time the compensating sprocket 
is removed. However, if the primary chain is wearing on 
one side, or if new clutch components were installed that 
could affect alignment, perform the following. 

Dry clutch models 

l. R emove the primary chaiocase outer cover as de-
scribed under Clutch Removal in this chapter. 
2. Check and adjust the primary chain tension as de-
scribed in Chapter Three. 
3. Push the primary chain toward the engine as far as it 
will go at the sprockets as shown in Figure 117. This 
pushes the chain clearance to the inside of the sprockets. 
4. Place a straightedge across the primary cover gasket 
surface near t he engine compensating sprocket and mea-
sure the distance from the cl1ain-link. side plates to the 
straightedge. Record this measurement. 
5. Repeat Step 4 by measuring the distance at the clutch 
sprocket. 
6. The difference between Step 4 and Step 5 should be 
within 0.030 in. (0.76 mm). If the clearance exceeds 0.030 
in. (0.76 mm), replace the spacer (13, Figure 94) with a 
suitably sized spacer. 

Wet clutch models 

1. Remove the primary chaincase outer cover as de-
scribed in this chapter. 
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 as it 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 118). Record 
the measurement. 
6. Repeat Steps 4 and 5 with the end of the straightedge 
as close to the cl11tch sprocket as possible (Figure 119). 
Record the measurement. 
7. The difference between the two measurements must be 
witllin 0.030 in. (0.76 mm) of each other. If the difference 
exceeds this amount, replace the spacer (Figure 120) with 
a suitably sized spacer. Refer to Table 3 and Table 4 for 
spacer thickness. 
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8. To replace the spacer, perform the Clutch, Compensat-
ing Sprocket and Primary Drive Chain Removal and In-
stallation procedure in this chapter. 
9. Install the primary chain case outer cover as described 
in this cl1apter. 
I 0. Check and adjust the primary chain tension as de-
scribed in Chapter Three. 

COMPENSATING SPROCKET 
INSPECTION 

Refer to Figure 121. 
l . Remove the compensating sprocket assembly as de-
scribed in this chapter. 
2. Clean all parts in solvent and dry with compressed 
air. 
3. Check the cam surfaces (Figure 122) for cracks, deep 

• scorlllg or wear. 
4. Check the con1pensating sprocket gear teeth (Figure 
123) for cracks or wear. 

NOTE 
If the co,npensating sprocket teeth are worn, 
also check the primary chain and the clutch 
shell gear teeth f or wear. 

5. Check the compensating sprocket inner bushing (Fig-
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6. Check the sliding cam im1er splines (Figure 125) for 
w-ear. 
7. Check the shaft extension splines for wear or gall-
• 1ng. 
8. Check the cover (Figure 126) for damage. 
9. Inspect the inner threads (Figure 127) of the nut for 
damage. 
10. If any oftl1ese components were replaced, check the 
primary chain alignment as described in this chapter. 

PRIMARY CHAIN CASE 
(1984-1988 MODELS) 

The primary chaincase houses the compensating 
sprocket assembly, primary chain, chain adjt1ster and 
clutch. 

Removal (FXWG, FXSB and FXEF Models) 

1. Remove the clutch, primary chain and compensating 
sprocket as described in this chapter. 
2. Remove the solenoid and plt1nger as described in 
Chapter Nine. 

3. Remove the electric starter drive housing as described 
in this chapter. 
4. Loosen the lower engine-to-frame mounting bolts and 
nuts. 
5. Loosen the transmission-to-frame mounting bolts and 
nuts. 
6. Remove the primary chaincase-to-transmission bolts. 
7. On models so equipped, remove the two upper bolts 
(A, Figure 128) at the rear of the housing. Then remove 
the two lower bolts (B, Figure 128) from behind tl1e case 
(not shown). 



CLUTCH AND PRIMARY DRIVE 257 

@ COMPENSATING SPROCKET 
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1. Bolt 7. Nut 13. Spacer 
2. Anchor plate 8. Tensioner pad 14. Shaft extension 
3. Screw 9. Washer 15. Compensating sprocket 
4. Chain tensioner 10. Lockwasher 16. Sliding cam 
5. Plate 11. Bolt 17. Cover assembly with springs* 
6. Washer 12. Primary drive chain 18. Nut* 

*Spacer between No. 17 and No. 18 for 1999 models not shown. 
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8. Remove the primary housing-to-engine case bolts. See 
Figure 129 or Figure 130. 
9. Pull the primary chaincase (Figure 131) away from 
the engine and remove it. 
10. Inspect the primary chaincase assembly as described 
in this chapter. 

Installation (FXWG, FXSB and FXEF Models) 

1. Replace the alternator 0-ring (Figure 132) if worn or 
dan1aged. 

• 

NOTE 
Wipe the inner chaincase oil seal lip with 
chaincase oil before installing the 
chaincase in Step 2. When installing the 
chaincase, work the oil seal carefully along 
the main.shaft to prevent damage. 

2. Carefully align the chaincase with the mainshaft and 
slide the chaincase onto the mainsbaft. 

CAUTJON 
The f ollowing procedures should be fol-
lowed to ;nake sure that the transmission is 
properly aligned with the engine. Improper 
alignment could cause chain and transmis-
sion failure. 

3. Loosen the engine and transmission frame mounting 
fasteners if they were not loosened during removal. 
4. Install the primary chaincase-to-tra11smission mount-
ing bolts fmger-tight. 

NOTE 
Install into the rear engine mounting holes 
the two primary chaincase-to-engine mount-
ing bolts (Figure 133) with the drilled heads. 

CHAPTER FIVE 
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5. Install the primary chaincase-to-engine mounting bolts 
finger-tight (Figure 129). Then tighten to 18-22 ft.-lb. 
(24-30 N•m). 
6. Align the primary case with the transmission hous-
• 1ng. 

NOTE 
B~fore tightening the primary chaincase-
to-transmission bolts, check the bolts for 
binding by screwing them in and out by 
hand. Likewise, check the mainshaft (Fig-
ure I 34) for binding by turning it by hand. If' 
the bolts or mainsh.aft show any sign of 
binding, the primary chaincase must be re-
positioned where it mounts on the transmis-
sion. If necessary, loosen the primary 
case-to-engine mounting bolts and start 
over. When there is no apparent binding 
when the engine mounting bolts are tight, 
.Proceed to Step 8. 

7. Tighten the primary chaincase-to-transmission mount-
ing bolts to 18-22 ft.-lb. (24-30 N•m). Bend the 
lockwasher tab over the bolt head to lock it. 
8. Tighten the lower engine-to-frame mounting bolts and 
nuts to 35-38 ft.-lb. (47-52 N•m). 
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9. Tighten the transmission-to-frame mounting bolts to 
35-38 ft.-lb. (47-52 N•m). 

NOTE 
Recheck that the mainshafl (Figure 134) 
turns freely with no sign of binding. 

10. Safety wire the rear primary chaincase-to-engine 
bolts as shown in Figure 135 and Figure 136. 

CAUTION 
A !ways install safety wire so that it tightens 
the bolt. Figure 137 shows the correct way 
to safety-wire two bolts by the double-twist 
method. Always use stainless steel wire ap-
proved for safety wiring. 

11. Install the sta1ter and struter drive housing as de-
scribed in this chapter. 
12. Install the solenoid and plunger as described ·in Chap-
ter Nine. 
13. Install the clutch, engine compensating sprocket, 
chain adjuster, primary chain and primary chaincase 
cover as described in this chapter. 

Remova1 (1984-1988 FXR, 
FLH and FLT Series Models) 

l . Remove the clutch, primary chain and compensating 
sprocket as described under Clutch Removal in this chap-
ter. 
2. Remove tl1e solenoid and plunger as described in 
Chapter Nine. 
3. Remove tl1e starter and starter drive housing as de-
scribed in this chapter. 
4. On 1984 models, use th.e Rear Chain Boot Remover 
tool (Harley-Davidson part No. HD-97101-81). Remove 
the screws securing the chain boot to the primary 
chaincase. 
5. On early 1984 models, perform the following: 

a. Label the vent hoses before disconnecting them in 
the fo llowing steps. 

b. Disconnect the chain oil hose at the oil pwnp. 
c. Locate the T-fitting next to the oil pump with two 

vent hoses. Disconnect the crankcase and oil pump 
vent hoses from the T-fitting. 

6. Cut any safety wire from the two engine case bolts. Re-
fer to Figure 135 and Figure 136. 
7. Remove the primary chaincase-to-transmission bolts. 
8. On models so equipped, remove the two bolts (A, Fig-
ure 128) at the rear of the housing. Then remove the two 
lower bolts (B, Figure 128) from behind the case (not 
shown). 
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9. Remove the primary housing-to-engine case bolts. See 
Figure 129 or Figure 130. 
10. On early 1984 models, pull the primary chaincase ot1t 
slightly and disconnect the remaining vent l1ose from the 
rear of the prin1ary case. 
11. On all models, rotate the primary chaincase clock-
wise on the mainshaft and remove it. 
12. On 1985-1988 models, pull the pr imary chaincase 
away from the engine and remove it (Figure 131). 
13. Inspect the primruy chaincase assembly as described 
in this chapter. 

Installation (1984-1988 FXR, 
FLH and FLT Series Models) 

1. Replace the alternator 0-ring (Figure 132) if worn or 
damaged. 
2. On models where the mainshaft bearing is 11ot held in 
place with snap rings, wipe the outer bearing surface with 
Loctite Retaining Compound No. 601 and install the bear-
ing into the primary chaincase. On later models, install the 
bearing and secure it with the two snap rings. 
3. On early models, install a new inner chaincase gasket. 
4. Carefully align the chaincase with the mainshaft and 
slide the chaincase partially onto the mainshaft. 
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NOTE 
Refer to the marks made on the vent hoses 
prior to disassembly in Step 5 of Removal. 

5. On early 1984 models, perform the following: 
a. Connect the vent hose removed in Step 10 to the 

rear of the primary chain case. 
b. Connect the oil return hose to the fitting on the bot-

tom/rear of the primary housing. Then route the 
chain oiler and vent hoses between the engine and 
transmission housings. 

c. Connect the chain oil hose to the fitting on the oil 
pump. 

d. Connect the vent hoses from the oil tank and oil 
pump to the fitting on the primary vent hose. 

CAUTION 
The following procedures should be fol-
lowed to make sure that the transmission is 
properly aligned with the engine. Improper 
alignment could cause chain and transmis-
sion failure. 
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6. Install the inner primary chaincase to transmission 
bolts and lock tabs and tighten to the following: 

a. Tighten the 3/8-in. bolts to 2 1-27 ft.-lb. (29-37 
N•m). 

b. Tighten the 5/16-in. bolts to 13-16 ft.- lb. (18-22 
N•m). 

7. After tightening bolts, check that the mainshaft (Fig-
ure 134) turns freely. When mainshaft is turning properly, 
bend the lock tabs over the bolt ·heads to lock the bolts. 
8. Install the chaincase to engine mounting bolts fin-
ger-tight. 
9A. On 1984-1986 models, loosen the four engine 
T-bracket-to-transmission bolts (Figure 138). 
9B. On 1987-1988 models, loosen the two en-
gine-to-transmission 3/8-in. bolts. 
10. Tighten the chaincase-to-engine bolts to 16-18 ft.-lb. 
(22-24 N•m). 
11. On 1984 models, safety wire the two inner bolts. See 
Figure 135 and Figure 136. 

NOTE 
Always install safety wire so that it tightens 
the bolt. Figure 137 shows how to 
safety-wire two bolts by the double-twist 
method. Always use stainless steel wire ap-
proved for safety wiring. 

12A On 1984-1986 models, tighten tl1e four engine 
T-bracket-to-transmission bolts to 13-16 ft.-lb. (18-22 
N•m). 
12B. On 1987-1988 111odels, tigl1ten the two en-
gine-to-transmission 3/8-in. bolts to 35-38 ft.-lb. (47-52 
N•m). 
13. Install the starter and starter drive housing as de-
scribed in this chapter. 
14. Install the solenoid as described in this chapter. 
15. Coat the rear chain boots and the chain case and trans-
mission case mating surfaces with 3M 750 Silicone Seal-
ant. Install the housing bolts and tighten securely in a 
crisscross pattern. 
16. Install the clutch, primary chain and compensating 
sprocket as described in this chapter. 
17. On dry clutch models, perform the Primary Housing 
Vacuum Check (Early 1984 Models with Dry Clutch) in 
this section. 
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Primary Housing Vacuum Check 
(Early 1984 Models with Dry Clutch) 

The primary housing must be checked for air tightness 
after assembly. 
l. Remove one of the clutch inspection cover screws 
(Figure 139) and thread the vacuum gauge (part No. HD 
96950-68) or an equivalent into the screw hole. 
2. Start the engine and allow it to idle. The vacuum gauge 
should read 9 in. of water vacuum (minimum). 
3. Locate the 3/8-in. (9.5 nnn) vent hose connected be-
tween the chaincase and the T connector. Pinch this hose 
closed and increase engine idle speed to 1500 rpm. The 
vacuum gauge should now read25 in. of water vacuum. 
4. If the vacuum gauge shows a lower reading, there is an 
air leak u1to the primary housing. 
5. Pinch all of the oil lines running to the primary hous-
ing. Pinch the hoses as close to the housing as possible. 

CAUTION 
Do not apply more than IO psi (0. 7 kglc,n2) 

of compressed air into the primary housing. 

6. Pressurize the housing with 10 psi (0.7 kg/cm2
) of 

compressed air. Now listen for air leaks at the following 
locations: 

a. All 0-ring and gasket surfaces. 
b. All hose and oil sea] fittings. 
c. Starter drive and solenoid mounting are.as. 
d. Timing inspection hole. 

- e. Transmission filler hole. 
f. Along the primary chaincase housing and cover 

(possible cracks or casting defects). 
7. Leaking areas must be repaired before putting the mo-
torcycle back into service. 
8. Install the clutch inspection cover screw and tighten 
securely. 

PRIMARY CHAINCASE 
(1989-1998 MODELS) 

Removal (1989-1998 FXR, 
FLH and FLT Series Models) 

Refer to Figure 140. 
1. Disconnect the negative battery cable from the battery. 
2. Remove the shift lever assembly as described under 
Shifter Assenibly in Chapter Six. 
3. Remove th.e primary chaincase outer cover as de-
scribed in this chapter. 
4. Remove the compensating sprocket, primary chain 
and clutch assembly as described in this chapter. 
5. Remove the starter as described in Chapter Nine. 
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6. Pry the lockwasber tabs away from the five inner 
primary housing bolts (Figure 141). Loosen the five 
bolts. 
7. Loosen the front two inner housing bolts -..vith flat 
washers (Figure 142). 
8. Remove all seven bolts securing the inner housing to 
the engine and the transmission. Discard tl1e five 
lockwasl1ers. New ones must be installed. 
9. On all models except 1993-1998 FLH and FLT se-
ries models, remove the lower chaincase-to-transmis-
sion bolts and washers from behind the transmission 
housing (Figure 143). Move the ground strap out of the 
way. 
10. Remove the starter jackshaft assembly from the inner 
housing as described in this chapter. 
11. Tap the inner primary housing loose. 
12. Remove the inner housing from the engine, transmis-
sion and gearshift shaft. 
13. Remove the 0 -ring (Figure 144) from the engine 
crankcase shoulder. 
14. Inspect the inner housing as described in this chapter. 

Installation (1989-1992 FXR, 
FLH and FLT Series Models) 

1. Replace the alternator 0-ring (Figure 144) if worn or 
damaged. 

C'A.UTION 
W,pe the inner chaincase oil seal lip with 
chaincase oil before installing the 
chaincase in Step 2. When installing the 
chaincase, work the oil seal carefully along 
the mainshafl so that it will not be damaged. 
Wrap the mainshafi splines with tape to pro-
tect the inner chaincase oil seal when in-
stalling it over the mainshcift. 
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2. Carefully align the chaincase with the mainshaft and 
slide the chaincase onto the mainshaft. 

CAUTION 
The f ollowing procedures must be followed 
to make sure that the transmission is prop-
erly aligned with the engine. Improper 
alignrnent could cause chain and transmis-
sion failure. 

3. Install the primary chaincase-to-transmission mount-
ing bolts finger-tight. 
4. Install the bolt, new lockwasher, ground cable and 
lockwasher onto the back of the transmission housing as 
shown in Figure 143. Tigl1ten finger-tight. 
5. Tighten bolts installed in Steps 3 and 4 to 13-16 ft.-lb. 
(18-22 N•m). After tightening the bolts, make sure that 
the mainshaft turns freely. 

N OTE 
Recheck that the alternator 0-ring is still in 
position. 

6. lnstaU the chaincase-to-engine mounting bolts and 
lockwashers. Tighten bolts finger-tight. 
7. Loosen the two engine-to-transmission 3/8-in. mount-
ing bolts (Figure 143). 
8. Tighten the cbaincase-to-engine mounting bolts to 
16-18 ft.-lb. (22-24 N•n1). 
9. Tighten the two engi11e-to-transmission 3/8-in. motmt-
ing bolts (loosened in Step 7) to 35-38 ft.-lb. ( 47-52 N•m). 
10. Check that the mainshaft turns freely. If the mainshaft 
binds or turns roughly, loosen the bolts tightened in Steps 
8 and 9 and retighten them. 
11 . Bend the Jockwasher tab over the bolt heads to Jock 
them in place. 
12. Install the starter as described in Chapter Nine. 
13. Install the starter jackshaft as described in this chap-
ter. 
14. Install the clutch, engine compensating sprocket, 
chaii.1 adjuster, primary chaii.1 and primary chaincase 
cover as described in this chapter. 

Installation (1993-1998 FXR, 
FLH and FLT Series Models) 

1. Thoroughly clean the outer surface of the five bolt 
holes of the inner cover. Apply a light coat ofRTV sealant 
to the inner surfaces. 
2. Install the new O~ring (Figure 144) onto the engine 
crankcase shoulder. 
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3. To prevent the transmission mains haft splines from 
damaging the inner cover oil seal, 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 and :install it over the gearshift lever shaft. Push the 
inner housing on until it stops. 
6. Apply a bead ofRTV sealant to the threads of the five 
mounting bolts that are used with the lockwashers. 
7. Install the five inner housing bolts (Figure 141) and 
new lock:washers. 
8. Install the front two inner housing bolts with flat wash-
ers (Figure 142). 
9. Tighten the inner housing bolts in the following order: 

a. Tighten the four inner housing-to-engine mounting 
bolts to 18-21 ft.- lb. (24-28 N•m). 

b. Bend the lockwasher tabs against the two rear bolt 
heads. 

10. Tighten the three inner housing-to-transmission 
mounting bolts to 18-21 ft.-lb. (24-28 N•m). Bend the 
lockwasher tabs against the three bolt heads. 
11. Install the starter jackshaft as described in this chap-
ter. 
12. Install the starter as described in Chapter Nine. 
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13. InstalJ the compensating sprocket, primary chain and 
clutch assembly as described in this chapter. 
14. Install the primary chaincase outer cover as described 
in this chapter. 
15. Connect the negative battery cable. 

CHAINCASE INSPECTION 
(ALL MODELS) 

Early Models with Dry Clutch 

1. Clean the primary chaincase in solvent and dry thor-
oughly with compressed air. 
2. Check the gasket surface on both sides of the housing 
for cracks or other damage. 
3. Check the primary chaincase bearing. Turn the bearing 
in11er race by hand. The bearing should tum smoothly 
with no roughness. To replace the bearing perform the fol-
lowing: 

NOTE 
The bearing is held in position with a chemi-
cal locking compound. 

a. Remove the bearing. Refer to Chapter One. 
b. Thoroughly clean the bearing mounting area in the 

case to remove all che1nical residue. 
c. Apply Loctite Retaining Compottnd No. 601 to the 

bearing outer surface and press the beating into the 
housing. Refer to Chapter One. 

NOTE 
Follow the manufacturer 's cure time before 
reassembling the pri,na,y housing. 

Late Models with Wet Clutch 

1. Remove all gasket residue from the inner housing gas-
ket surfaces (A, Figure 145). 
2. Clean the inner housing in solvent and dry thoroughly. 
3. Check the:inner housing (A, Figure 146) for cracks or 
other damage. 
4. Check the starter jackshaft oil seal for excessive wear 
or damage. To replace the oil seal, perforn1 the following: 

a. Note the direction the oil seal lip faces in the housing. 
b. Pry the oil seal out of the inner primary housing. 
c. Pack the new oil seal lips with grease. 
d. Carefully drive the new oil seal into the housing un-

til it seats against the housing shoulder. 
SA On 1989 models, inspect the starter jackshaft bush-
ing (B, Figure 145) for wear, cracks or other da1nage. To 
replace the bushing, perform the following: 
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a. Remove the bushing with a suitable driver or press. 
Then press the new bushing into the housing so that 
it is flush or within 0.010 in. (0.25 mm) below its 
mounting boss. 

b. To replace the oil seal, first drive the oil seal and 
scraper out of the housing and discard both parts. 
Install a new seal to the dimensions shown in Fig-
ure 147.The oil scraper is no longer used. 

5B. 011 1990-1998 models, check the starter jacksbaft 
bushing and oil seal for damage. If worn or damaged, re-
move the oil seal and bushing and discard them both. In-
stall new parts to the dimensions shown in Figure 147. 
6. Inspect the shift lever bushings (Figure 148) for wear, 
cracks or other damage. To replace the bushing, perform 
the following: 

a. Remove the bushing with a blind bearing removal 
tool. Refer to Cl1apter One. 

b. Clean the bushing bore in the housing. 
c. Press in the new bushing until its outer surface is 

flush or within 0 .. 030 in. (0.76 mm) below the edge 
of the bushing bore. 

d. Repeat for the other bushing. 
7. Tum the bearing inner race (Figure 149) by han.d. The 
bearing should tum smoothly with no rot1ghness. Replace 
the bearing as fo llows: 

• 

a. Remove the oil seal (Figure 150) as described in 
Step 7. 

b. Remove the inner and outer bearing snap rings. 
c. Support the inner primary housing and press the 

bearing out. 
d. Install the outer snap ring (clutch side). Make sure 

th,e soap 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 can force the snap ring out 
of its groove and damage the housing. 

e. Support the inner housing and outer snap ring. 
f. Press the bearing into the inner 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. Install a new oil seal as described in Step 8. 

8. Inspect the inner primary cover oil seal (Figure 150) 
for excessive wear, tearing or other damage. To replace 
the oil seal, perform tl1e following: 

a. Remove the oil seal with a wide-blade screwdriver. 
b. Clean the oil seal bore. 
c. Pack the oil seal lip with a waterproof bearing 

grease. 

• • . 

0.110-0.1 20 in. 
(2.79-3.05 mm)_.....,. 

• • . ' ' 
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Apply grease on bushings and lip seals 

• 
I 

Bushing 

I • • 

Inner primary chaincase 

. 
• • 

·\ 

'' ' . • • "- . 
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d. Position the oil seal with its closed side facing out. 
Press in the new oil seal until its outer surface is 
flush with the edge of the bearing bore. 

9. Check the primary chain adjuster rack screws (Figure 
151) for looseness. Tighten the screws, if necessary. 

ELECTRIC STARTER DRIVE 
(1984-1988 FLT, FLH AND FXR MODELS) 

Refer to Figure 152. 
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Removal 

1. Disconnect the negative battery cable from the battery. 
2. Remove the primary chaincase cover as described in 
this chapter. 
3. Remove the starter solenoid as described in Chapter 
Nine. 
4. Remove the thrust washer and remove the starter shaft. 
5. Remove the hex plug, shaft and shifter arm. 

Installation 

I. Assemble the pinion gear and shaft assembly as de-
scribed under Inspection. 
2. Install the starter shaft assembly and the thrust washer. 
3. If the shifter arm was removed, lightly grease the pivot 
shaft with high-temperature grease. 
4. Install the shifter arm pivot shaft and l1ex plug. 
5. Install the starter solenoid as described in Chapter 
Nine. 
6. Install the starter and starter shaft housing as described 
in Chapter Nine. 
7. Install the primary chain case cover as described in this 
chapter. 

Inspection 

1. Check the pinion gear for worn, chipped or broken 
teeth. Replace the gear if necessary. 
2. Check pinion gear operation by attempting to tum the 
gear in both directions. It should only rotate in one direc-
tion. 
3. Check the needle bearings in the cover and starter 
housing for wear or damage. Rotate the bearings by hand. 
The bearing should turn smoothly with no roughness. To 
replace the bearings, refer to Chapter One. 
4. Lubricate the needle bearings with high-temperature 
grease. 
5. To disassemble the pinion gear shaft assembly, per-
form the following: 

a. Secure the pinion shaft in a vise with soft jaws. 

NOTE 
The pinion shaft nut has left-hand threads. 
Turn the nut clockwise to loosen it. 

b. Turn the pinion shaft nut clockwise and remove it. 
c. Remove the bearing race. 
d. Remove the pinion gear and collar as one assembly. 

If necessary, remove the snap ring and separate 
them. 

e. On chain drive models, remove the spacer. 
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STARTER DRIVE (1984-1988 FXR, FLH AND FLT SERIES MODELS) 

~ 10 

• ' 

6 7 

1 2 3 4 5 

f. Inspect the components as described in this section. 
6. Reverse Step 5 and assemble the pinion gear and shaft 
assembly, while noting the following: 

a. Lubricate all parts with high-temperature grease. 
b. Install the bearing race so that its lip faces against 

the pinion gear. 
c. Tighten the pinion shaft nut securely. 

ELECTRIC STARTER DRIVE (1985 CHAIN 
DRIVE FXWG, FXSB AND FXEF MODELS) 

Refer to Figure 153. 

Removal 

l . Disconnect the negative battery cable from the battery. 
2. Remove the sta1ter as described in Chapter Nine. 
3. Remove the primary chaincase cover as described in 
this chapter. 

I 

I 

\\ 

13 1 

8 9 

1. Needle bearing 
2. Thrust washer 
3. Nut 
4. Bearing race 
5. Pinion gear 
6. Shifter collar 
7. Snap ring 

\\ ,, 

14 

8. Spacer (1984 chain 
drive models) 

9. Pinion shaft 
10. Hex plug 
11 . Pivot shaft 
12. Shifter arm 
13. Drive gear 
14. Starter housing 

4. Remove the mounting bolts, or threaded studs, nuts 
and lockwashers securing the drive gear hotising. Ren1ove 
the drive gear housing. 
5. Rem.ave the oil deflector, gasket and 0-ring. 
6. Working from the left side, disengage the shifter lever 
fingers from the shifter collar. Then remove the pinion 
gear and shaft assembly. 
7. To remove the shifter lever, perform the following: 

a. Remove the battery and battery carrier. 
b. Remove tl1e oil tank mounting brackets. 
c. Remove the starter solenoid as described in Chapter 

Nine. 
d. Remove the shifter lever screw and remove the 

shifter lever. 

Installation 

1. If disassembled, assemble the pinion gear and shaft as-
sembly as described under Inspection in this section. 
2. Install the pinion shaft assembly. Engage the shifter le-
ver fingers with the shifter collar drum. 
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@ STARTER DRIVE (1985 CHAIN DRIVE FXWG, FXSB AND FXEF MODELS) 

4 
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I 

D 
15 19 14 
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2 
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16 17 18 22 21 20 

1. Bolt 14. Thrust washer 
2. Drive gear housing assembly 15. Bearing (in primary cover) 
3. Oil deflector 16. Pinion shaft collar 
4. Gasket 17. Pinion gear 
5. Pinion gear and shaft assembly 18. Shifter collar 
6. Shifter' lever screw 19. Pinion shaft nut (left-hand thread) 
7. Shifter lever 20. Pinion shaft 
8. Drive gear 21 . Spacer 
9. Thrust washer 22. Snap ring 

10. 0-ring 23. Nut 
11 . Bearing (In drive gear housing) 24. Lockwasher 
12. Drive gear housing 25. Stud 
13. Locating pin 
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3. Install the shifter lever assembly into the inner primary 
chaincase. Lubricate the shifter lever screw with 
high-temperature grease and install it through the shifter 
lever. Tighten the screw securely. 
4. Install the drive gear housing and drive gear (Figure 
154). Install the mounting bolts, or threaded studs, nt1ts 
and lockwashers and tighten securely. 
5. Install a new 0 -1i.ng in the oil deflector and make sure 
it is seated correctly. 
6. Install the oil deflector into the drive gear housing. 
7. Instal l a new gasket on the oil deflector. 
8. Install the prin1ary chaincase cover as described in this 
chapter. 
9. Install the solenoid and starter as described in Chapter 
Nine. 
10. Install the battery and the oil tank mounting brackets. 

Inspection 

I. Check the drive gear for worn, chipped or broken 
teeth. Replace the gear if necessary. 

NOTE 
lf the drive gear is worn, check the starter 
gear for wear or damage. 

2. Check the drive gear thrust washer for damage or cup-
ping. Replace the washer if necessary. 
3. Check the drive gear housing needle bearing for wear 
or damage. Rotate the bearings by hand. The bearing 
should twn smoothly with no roughness. To replace the 
bearings, refer to Chapter One. 
4 . Lubricate the needle bearing with high-temperature 
grease. 
5. lnstall the drive gear and thrust washer in the drive 
housing. 
6. Inspect the pir1ion gear needle bearing (Figure 155) in 
the primary cover. Rotate the bearings by hand. The bear-
ing should turn smoothly with no roughness. To replace 
the bearings, refer to Chapter One. 
7. Inspect the bearing surface of the pinion shaft collar. If 
the bearing or collar is worn, replace it as described in 
Chapter One. 
8. Check the pinion gear for worn, chipped or broken 
teeth. Replace the gear if necessary. 

NOTE 
If the pinion gear is worn, check the clutch 
ring gear as described in this chapter. 

9. Check the shifter collar groove and the shifter lever 
fingers for wear. Replace both parts if either is worn. 

CHAPTER FIVE 

10. To disassemble the pinion gear shaft assembly, per-
form the following: 

a. Secure the pinion shaft in a vise with soft jaws. 

NOTE 
The pinion shqft nut has left-hand threads. 
Turn the nut clocklvise to loosen it. 

b. Loosen and remove the pinion shaft nut. 

c. Remove the washer and pinion shaft collar from the 
pinion shaft. 

d. Remove the slide pinion gear and shifter collar as 
one unit from tl1e pinion s·haft. 

e. Remove the spacer from the pinion shaft. 
f. If necessary, remove the snap ring and separate the 

pinion gear and shifter collar. 
g. Inspect components as described in tlus section. 

11. Reverse Step 10, and assemble the pinion gear and 
shaft assembly. 
12. Inspect all parts for wear and damage as described in 
this procedure. Replace parts as necessary. 
13. Lubricate all parts with high-temperature grease. 
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@ STARTER DRIVE (1985-1986 BELT DRIVE FXWG, FXSB AND FXEF MODELS) 

9-----, 
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15 
--, ---- 19 _ _ _ 

14 18 13 16 17 20 __ 8 __ ~_-_--~~~~~~-~_1_2_l 
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5 4 11 3 2 
1. Bolt, lockwasher and washer 9. Shifter lever screw 15. Pinion shaft collar 
2. Allen head bolt 10. Shifter lever 16. Pinion gear 
3. Outer drive gear housing half 11. Bearing (in outer drive gear 17. Shifter collar 
4. Gasket housing} 18. Pinion shaft nut (left-hand 
5. Drive gear 12. Seal (inner drive gear housing} thread} 
6. Bolt and lockwasher 13. Thrust washer 19. Pinion shaft (1985) 
7. Inner drive gear housing half 
8. Gasket 

14. Bearing (in outer primary 
cover) 

20. Snap ring 
21. Locating pins 

ELECTRIC STARTER DRIVE (1985-1986 BELT 
DRIVE FXWG, FXSB AND FXEF MODELS) 

Refer to Figure 156. 

Removal 

1. Disconnect the negative battery cable from the battery. 
2. Remove the starter as described in Chapter Nine. 
3. Remove the primary chaincase cover as described in 
this chapter. 
4. Remove the ouier drive gear housing bolts and the 
Allen screw. 
5. Remove the outer drive housing, gasket and drive gear. 

6. Remove the inner drive housing bolts and remove the 
housing, and gasket. 

7. Working from the left side, disengage the shifter lever 
fingers from the shifter collar. Then remove the pinion 
gear and shaft asse1nbly. 

8. Remove the solenoid as described in Chapter Nine and 
the shifter lever screw to remove the shifter lever. 

Installation 

1. Assemble the pinion gear and shaft assembly as de-
scribed under Inspection. 
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STARTER JACKSHAFT (1989 MODELS) 
10 9 11 12 14 

1 
1. Jackshaft bolt 
2. Lockplate 
3. 0-ring 
4. Bushing 
5. Sleeve 
6. Pinion gear 
7. Spring 

2. Install the shifter lever assembly into the inner primary 
case. Lubricate the shifter lever screw with high-tempera-
ture grease and install it through the shifter lever. Securely 
tighten the screw. 
3. Install the pinion shaft assembly. Engage the shifter le-
ver fingers with the shifter collar. 
4. Use ThreeBond 1104 to hold a new gasket onto the in-
ner drive gear housing. 
5. Install the inner drive gear housing over the pinion 
shaft assembly and install onto the primary case. Install 
the mounting bolts and tighten securely. 
6. Lubricate the drive gear with high-temperature grease 
and slide it onto the pinion shaft. 

2 3 5 4 6 7 
8. Snap ring 
9. Coupling 

10. Bushing 
11. Key 
12. Jackshaft 
13. Snap ring 
14. Coupling 

7. Use ThreeBond 1104 to hold a new gasket onto the 
outer drive gear housing. Then install the housing and se-
curely tighten the mounting bolts and the Allen screw. 
8. Install the starter as described in Chapter Nine. 
9. Wipe the thrust washer with grease and slide it onto the 
pinion shaft collar. 
10. Install the primary cover as described in this chapter. 
11. Install the solenoid as described in Chapter Nine. 

Inspection 

l. Check the drive gear for worn, chipped or broken 
teeth. Replace the gear if necessary. 
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NOTE 
If the drive gear is worn, check the starter 
gea,: 

2. Inspect the inner drive gear housing seal for wear or 
damage. If necessary, remove the seal by prying it out of 
the housing with a screwdriver. Install the new seal with a 
large socket placed on tl1e outside seal surface. Install the 
seal w it11 the lip side facing toward ilie drive gear. 
3. Grasp the locating pins on both sides of the inner drive 
gear housing. The pins si1ould be tight. If not, check the 
pin locations to make sure the housing is not cracked. 
4. Check the inner drive gear housing needle bearing for 
wear or dainage. Rotate the bearing by hand and check for 
noise, roughness or looseness. If the bearing conctition is 
dou.btful, replace it. Replace the bearing with a press. 
5. Lubricate the needle bearii1gs with high-temperature 
grease. 
6. Inspect the pinion gear needle bearing installed in the 
outer drive gear housing as described in Step 4. Also 
check the pinion shaft collar bearing surface. If the bear-
ing or collar is worn, replace them both. Replace the bear-
ing as described in Step 4. 
7. Check the pinion gear for worn, chipped or broken 
teeth. Replace tlle gear if necessary. 

NOTE rr the pinion gear is worn, check the clutch 
ring gear as described in this chapter. 

8. Check the shifter collar groove and the shifter lever 
fmgers for wear. Replace both parts if any one part is 
worn. 
9. To disassemble the p:i:ruon gear shaft assembly, per-
form ilie foll0wing: 

a. Secure the pillion shaft in a vise wiili soft jaws. 

NOTE 
The pinion shaft nut has left-hand threads. 
Turn the nut clockwise to loosen il. 

b. Loosen and. rernove the pinion shaft nut. 
c. Remove the washer and pinion shaft collar. 
d. Remove the slide pinion gear and shifter collar as 

one unit. 
e. If necessary, remove the snap ring and separate the 

pinion gear and shifter col lar. 
f. Inspect components as described in this section. 

10. Assemble the pinion gear and shaft assembly by re-
versing Step 9. Note the following: 

a. Inspect all parts for wear and damage as described 
in this proce<lure. Replace parts as necessary. 

b. Install a new snap ring. 
c. Lubricate all pa1is with high-temperature grease. 

STARTERJACKSHAFT 
(1989-1998 MODELS) 

NOTE 
The 1989 starter jackshaft assembly is not 
interchangeable with 1990-1998 models. 
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Removal/Disassembly (1989 Models) 

Refer to Figure 157. 
1. Disconnect ilie negative battery cable from the battery. 
2. Remove the primary chaincase cover as desc1ibed in 
this chapter. 
3. Remove tlle clutch as described in iliis chapter. 
4. Remove the starter-to-jackshaft coupling if it did not 
come off wiili the starter. 
5. Pry the lock:plate tab away from the jackshaft bolt. 
Then hold the pinion gear and loosen the jackshaft bolt. 
Withdraw the jackshaft bolt, lockplate and 0-ring from 
the jackshaft. 
6. Slide the jackshaft assembly out of tlle priinary hous-
. mg. 
7. Disassemble the jackshaft as follows: 

a. Slide the sleeve off of the jackshaft and remove the 
key from thejackshaft if it did not come off with the 
sleeve. 

b. Remove the pinion gear. 
c. Slide the coupling off the jackshaft. Theo remove 

the spring from inside tlle coupling. If necessa1y, re-
move the snap ring from inside the coupling. 

d. If necessary, re1nove ·the snap ring from the 
jackshaft. 

8. Cleru1 and inspect tlle starter jackshaft asse1nbly as de-
scribed in this chapter. 

Assembly/Installation (1989 Models) 

NOTE 
Before installing the coupling in Step 4, note 
the snap ring installed inside the coupling. 
The coupling side with the snap ring closest 
to the end slides over the jacks haft. 

I. Install the new snap ring onto the jackshaft, if previ-
ously removed. 
2. Install the new snap ring into the coupling. 
3. Place the spring inside the coupling and slide the cou-
pling onto the jackshaft. 

NOTE 
Make sure that the side o_f'the coupling with 
the snap ring faces toward the starter after 
installing it. If the coupling is reversed, the 
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pinion gear cannot engage the clutch ring 
gear. 

4. Position the pinion gear with the small outer diameter 
end going on first and slide the pinion gear onto the 
jacksbaft. 
5. Install the key in the jackshaft keyway. Make sure it is 
correctly seated in the groove. 
6. Align the keyway in the sleeve with the key and slide 
the sleeve onto the jackshaft. 
7. Slide the lockplate and 0-ring onto the jackshaft bolt. 
Then insert the jackshaft bolt into the jackshaft. 

CAUTION 
The inner lockplate tab must be installed in 
the Jack.shaft keyway. The lockplate serves 
two purposes; it prevents the key from slid-
ing out of the sleeve and locks the jacks haft 
bolt to prevent it from backing out of the 
jackshaft. Always install a new lockplate. 

8. Align the inner tab on the lockplate with the keyway in 
the sleeve. Tl1en tighten the bolt finger-tight. 
9. Slide the jacksbaft-to-starter coupling onto the other 
end of the jacksbaft. 
10. Slide the jackshaft into the primary chaincase with 
the pinion gear facing outward. Make sure the coupling 
engages the starter motor shaft as the jackshaft assembly 
is installed. 
11. Hold the pinion gear and tighten the jackshaft bolt to 
80-106 in.-lb. (9-12 N•m). Bend the lockplate tab against 
fhe jackshaft bolt head to lock it. If the lockplate tab does 
not align with one of the bolt head flats, tighten the bolt 
until the two parts align with each other; do not loosen the 
bolt to align the tab. 
12. Install the clutch as described in this chapter. 
13. Install the primary chaincase cover as described in 
this chapter. 
14. Connect the negative battery cable. 

Removal (1990-1998 Models) 

Refer to Figure 158. 
1. Disconnect the negative battery cable from the bat-
tery. 
2. Remove tl1e primary chaincase outer cover as de-
scribed in this chapter. 

NOTE 
If only removing parts 1-5 listed in Figure 
158, do not peiform Step 3. 

3. Remove the clutch assembly as described in this chap-
ter. 

6 
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STARTER JACKSHAFT 
(1990-1998) 

1 2 3 4 5 

7 8 
Snap ring groove 

9 10 
Snap ring groove 

1. Bolt 
2. Lockplate 
3. Thrust washer 

(with seal Insert) 
4. Pinion gear 
5. Spring 
6. Snap ring 
7. Coupling 
8. Jackshaft 
9. Snap ring 

1 O. Coupllng 

4. Straighten the tab on the lockplate (Figure 159). 
5. Wrap the pinion gear with a cloth to protect the finish. 
Then secure it with pliers (A, Figure 160). 
6. Loosen and remove the bolt (B, Figure 160), 
lockplate, thrust washer and 0-ring (1990-1992 models) 
from the starter jackshaft assembly and the end of the 
starter motor. 
7. Remove the pinion gear (Figure 161) and spring from 
the jackshaft. 
8. Remove the outer coupling from the chaincase inner 
housing. 
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CAUTION 
On 1994-1998 models, {( the starter is not 
removed prior to removing the output shaft 
coupling and snap ring, the prirnary 
chaincase oil seal will be darnaged when the 
jackshaft is withdrawn. 
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9A. On 1990-1993 models, remove the jackshaft assem-
bly and tl1e inner coupling from the chaincase inner hous-
. mg. 
9B . On 1994-1998 models, perform the following: 

a. Remove the starter as described in Chapter Nine. 
b. Remove the output shaft coupling and snap ring 

fron1 the starter motor output shaft. 
c. Witl1draw the jackshaft from the chaincase inner 

hOllSing. 
10. Clean and inspect the starter jackshaft assembly as 
described in this chapter. 

Installation (1990-1998 Models) 

IA. On 1990-1993 models, install the jacksl1aft and the 
inner output shaft coupling into the chaincase inner l1011s-
ing. Push it in until it stops. 

CAUTION 
On 1994-1998 niodels, the inner coupling 
must not be installed on the jacks haft before 
installing the jackshaft into the chaincase 
inner housing. If installed, it will damage 
the inner housing oil seaL. 

1B. On 1994-1998models, perform the following: 
a. Install the output shaft coupling and snap ring onto 

the starter output shaft. 
b. Install the starter as described in Chapter Nine. 
c. Install tl1e jackshaft into the chaincase inner hous-

ing (Figure 162) without the output shaft coupling 
in place. Push it in until it stops. 

NOTE 
Before installing the outer coupling in Step 
2, note the location of the snap ring (Figure 
163) within the outer coupling. The outer 
coupling side with the snap ring closest to 
its end slides over the jacks haft. 

2. Position the outer coupling with the snap ring closest 
to its end slides going in first h1stall the outer coupling 
over the jackshaft and into the housing bushing (Figure 
164). Push it in until it bottoms. 
3. Install the spring (Figure 165) onto the jackshaft. 
4. Install the 'Pinion gear (Figure 166) onto the jackshaft. 
Push it in until it bottoms. 
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5. Push in on the pinion gear (A, Figure 167) 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 output shaft by hand. 
9. Wrap the pinion gear with a cloth to protect the finish. 
Then secure it with pliers (A, Figure 160). 
10. Tighten the bolt (B, Figure 160) onto the starter mo-
tor to 80-106 in.-Ib. (9-12 N•m). Bend the outer lockplate 
tab against the bolt head (Figure 159). 
11 . To make sure that are components have been installed 
correctly, perform the following: 

a. Install the clutch shell onto the transmission 
n1ainshaft. 

b. With the starter not engaged, the pinion gear (A, 
Figure 168) 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 sbell gear. 
Then rotate the clutch shell in either direction and 
make sure the pinion gear rotated with it. 

d. If engagement is incorrect, remove the clutch shell 
and correct the problem. 

e. Remove the clutch shell. 
12. Install the clutch assembly as described in this chap-
ter. 
13. Install the primary chaincase outer cover as described 
in this chapter. 
14. Connect the negative battery cable. 

Inspection (All Models) 

1. Clean all jackshaft components thoroughly in solvent. 
Dry with compressed air. 
2. Check the snap ring in each coupling (Figure 163 and 
Figure 169). Replace any loose or damaged. snap rings. 

CHAPTER FIVE 
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3. Visually check the jackshaft surfaces for cracks, deep 
scoring, excessive wear or discoloratio11. Check the 
keyway slot and snap ring grooves for damage. 
4. Check the jackshaft and pinion gear teeth for cracks, 
severe wear or damage. 
5. Check the spring for stretching or damage. 
6. Check tl1e jackshaft bolt and j ackshaft threads for 
stripping, cross-threading or deposit buildup. If neces-
sary, use a tap to true up jackshaft threads and remove any 
deposits. Replace the jackshaft bolt if threads or the bolt 
11ead is damaged. 
7. Check the large coupling for surface damage. Check 
the spline and the snap ring groove inside the cot1pling for 
damage. 
8. On 1989 models, inspect the small sleeve for surface 
damage. Check the keyway inside the sleeve for damage. 
Check the key for damage. 
9. Install the outer coupling (A, Figure 170) onto the 
jackshaft (B) with the snap ring side going on frrst. 
10. Install the spring (Figure 171) onto the jackshaft and 
inside the ot1ter coupling (Figure 172). 
11. Slide the pinion gear (A, Figure 173) onto the 
jackshaft (B). 
12. Temporarily install the bolt, lock:plate and thrust 
washer into the jackshaft (Figure 174). 
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13. Slide the pinion gear back and forth on the jackshaft 
and into the outer coupling and check for ease of move-
ment. If the .movement is erratic or binds, replace the dam-
aged part(s). 
14. Disassemble all parts assembled in Steps 10-13. 
15. Inspect the lockplate (A, Figure 175) for cracked, 
broken or weak alignment and locktabs. 
16. Check the thrust washer and 0-ring (B, Figure 175) 
for deterioration. 
17. Replace worn or damaged parts as required. 

CLUTCH CABLE REPLACEMENT 

1. Disconnect tl1e negative battery cable from the battery. 
2. Remove the seat as described in Chapter Fifteen. 
3. Before removing the clutch cable, make a drawing of 
its routing path from the handlebar to the transmission 
side door. 
4. At the clutch cable in-line adjuster, slide the rubber 
boot off the adjuster (Figure 176). Loosen the locknut and 
turn the adjuster to provide as much cable slack as possi-
ble. 
5A. On FXWG, FXSB and FXEF models, perform the 
following: 

a. Disconnect the clutch cable from the release lever 
bracket (Figure 177). 

b. Remove the E-clip from the clutch lever pivot pin 
and withdraw the pivot pin. 

c. Release the cable from the clutch lever mounting 
bracket. Then disconnect the cable from the anchor 
pin in the lever. 

d. Remove the clutch cable from the frame. 
5B. On all other models, perform the following: 

a. Disconnect the clutch cable from the clutch release 
mechanism (Figure 178) as described under Trans-
mission Side Cover in Chapter Seven. 

b. Remove the snap ring from the base of the clutch le-
ver pivot pin. 

Boot 
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c. Remove the pivot pin (Figure 179) and slide the 
clutch lever out of its perch. 

d. Remove the plastic anchor pin (Figure 180) and 
disconnect the clutch cable from the lever. 

6. Check the clutch lever components for worn or dam-
aged parts. 
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7. Check that the antislack spring screw (Figure 181) on 
the bottom of the cl'utch lever is tight. 
8. On models so equipped, withdraw the clutch cable 
from the inner fairing rubber grommet (Figure 182). 
Move the clutch cable forward and out of the fai1ing. 
9. Route the new clutch cable from the handlebar to the 
transmission side cover. Following the drawing made in 
Step 3. 
I 0. Fit the clutch cable into its lever and secure with the 
plastic anchor pin (Figure 180). 
11. Slide the clutch lever into the perch and install the 
pivot pin (Figure 179). 
12. Secure the pivot pin wjth tJ1e snap ring. 
l3A. On FXW~ FXSB and FXBF models, perform the 
following: 
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a. Connect the clutch cable to tbe anchor pin and insert 
the pin in the clutch lever. 

b. Hook the clutch cable into the clutch lever mou11t-
ing bracket. 

c. Install the clutch lever i:nto the mounting bracket 
and install the pivot pin. 

d. Install the E-clip onto the pivot pin and make sure it 
is seated correctly in the pivot pin groove. 

e. Connect the clutch cable onto the release lever 
bracket (Figure 177). 

13B. On all other models, connect the clutch cable to the 
clutcl1 release mechanism as described under Transmis-
sion Side Cover in Chapter Seven. 
14. Adjust the clutch as described in Chapter Three. 

Tables 1 through 6 are on the following pages. 
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Item 

Type 
Clutch adjustment screw 
Clutch hand lever free play 
Spring adjustment 
Spring free length 
Clutch friction disc 
Thickness service limit 
Warp service limit 

Clutch plate service limit 

Table 1 DRY CLUTCH SPECIFICATIONS (EARLY 1984) 
Specification in. (mm) 

Dry multlplate disc 
See text 
1/16 (1 .59) 
11/32-1 7/8 (26.2-47.6) from spring collar edge 
1 45/64-1 47/64 (43.26-44.04) 

1/32 (0.8) 
0.010 (0.25) 
0.010 (0.25) 

Table 2 WET CLUTCH SPECIFICATIONS (LATE 1984-1989) 
Item 

Type 
Clutch hand lever free play 
Clutch friction discs 
Thickness service limit 
Warp service limit 

Clutch plate service limit 

Item 

Type 
Clutch hand lever free play 

1990 
1991-1997 

Clutch friction disc assembly 

Specification in. (mm) 

Wet multiplate disc 
1/8-3/16 (3.17-4.76) 

0.044 (1.12) 
0.011 (0.28) 
0.078 (1 .98) 

Table 3 WET CLUTCH SPECIFICATIONS (1990-1997) 
Specification in. (mm) 

Wet multlplate disc 

1/8-3/16 (3.17-4. 76) 
1/16-1/8 (1 .6-3.2) 

Lining thickness service limit (assembly) 0.661 (16.8)* 
Clutch plate warp service limlt 0.006 (0.15) 

.. 

Compensating sprocket shim thickness 0.010 (0.25), 0.020 (0.51 ), 0.030 (0. 76), 0.060 (1.52) 

*See text for measuring procedure. 

- Table 4 WET CLUTCH SPECIFICATIONS (1998-1999) 
Item 

Type 
Clutch hand lever free play 
Clutch friction disc 
Thickness service limit 

Clutch plate thickness service limit 
Compensating sprocket shim thickness 

Specification in. (mm) 

Wet multiplate disc 
1/16-1/8 (1 .6-3.2) 

0.143 (3.62) 
0.006 (0.15) 
0.010 (0.25), 0.020 (0.51 ), 0.030 (0. 76), 0.060 (1 .52) 
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Table 5 CLUTCH TORQUE SPECIFICATIONS (1984°1997) 
Item ft.-lb. in.-lb. N•m 

All 1/4-in. fasteners 80-106 9-12 
Clutch hub nut 

Dry clutch 50-60 67-81 
Wet clutch 

1984-1989 50-60 67-81 
1990-1997 70-80 95-108 

Clutch pressure plate-to-clutch hub bolts 
1984-1989 80-97 9-11 

Compensating sprocket nut 
1984-1989 90-100 - 122-136 
1990-1999 150-165 203-224 

Jackshaft bolt (1989-1997) 88-106 10-12 
Primary chalncase cover bolts - 80-106 9-12 
Primary chaincase to engine and transmission 

1984-1992 FXR, FLH and FLT series models 
Chaincase-to-transmlssion bolts 

3/8-in. bolts 21-27 29-37 
5/16-in. bolts 13-16 18-22 

Chaincase-to-engine bolts 16-18 22-24 
1984-1986 T-bracket-to-transmission bolts 13-16 18-22 
1987-1992 engine-to-transmission bolts 35-38 47-52 
FXWG, FXSB and FXEF 
Chaincase-to-transmission bolts 18-22 - 24-30 
Lower engine-to-frame bolts 35-38 47-52 
Transmission-to-frame bolts 35-38 47-52 

1993-1998 all models 18-21 24-28 

Table 6 CLUTCH TORQUE SPECIFICATIONS (1998°1999) 
Item ft.-lb. in.-lb. N•m 

All 1/4-in. fasteners 80-106 9-12 
Clutch hub nut 70-80 95-108 
Compensating sprocket nut 150-165 203-224 
Diaphragm spring bolts - 90-110 10-12 
Jackshaft bolt 80-106 9-12 
Primary cover screws 80-106 9-12 
Primary chaincase to engine 18-21 24-28 

and transmission 
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, This chapter covers procedures for the four-speed 
transmission, shift linkage and kickstarter installed on the 
FXWG, FXSB and FXEF models. Special tool require-
ments are described in the procedures. 

All models are equipped with a four-speed transmission 
that is a separate unit attached to the rear of the engine. 
The transmission shaft and shifter assemblies can be ser-
viced with the transmission case mounted in the frame. 

A ratchet-type k:ickstarter assembly is mounted in the 
side cover. The kickstarter mechanism can be removed 
with the transmission mounted on the motorcycle. 

Table 1 and Table 2 are at the end of the chapter. 

SPECIAL TOOLS 

The four-speed transmission requires a number of spe-
cial tools. These tools and the part numbers are listed with 
the individual procedures. For a complete list of the spe-
cial tools mentioned in this manual, refer to Table 12 in 
Chapter One. The transmission tools used in this chapter 
are either Harley-Davidson or JIMS special tools. JIMS 
special tools are available through many aftermarket mo-
torcycle suppliers. 

SMISSION 

When purchasing special tools, make sure to specify 
that the tools required are for the 1985-1986 FXWG, 
FXSB and FXEF models. Many of the tools are specific to 
this transmission. Tools for other transmissions and years 
may be slightly different. 

SIDFTER ASSEMBLY 

The shifter assembly consists of the external shift link-
age and internal shift cam and shift arm components. The 
internal co1nponents can be serviced with the transmis-
sion case installed in the frame by removing the top cover. 

If a shift problem is encountered, refer to the trot1ble-
shooting procedures in Chapter Two and eliminate -all 
clutch and shifter mechanism possibilities before consid-
ering trru1smission repairs. Improper clutch adjustment is 
often a cause of poor shifting. Refer to Chapter Three for 
adjustment procedures. 

The external shift linkage assembly (Figure 1) con-
nects the foot-operated shift rod and levers. The shift link-
age does not require adjustment unless it is replaced, or 
the transmission gears do not engage properly. 
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0 

1. Rubber peg 
2. Outer shift lever (FXSB 

and FXEF models) 
3. Thrust washer 
4. Cover 
5. Lockwasher 
6. Bolt 
7. Outer shift lever (FXWG 

models) 
8. Nut 
9. Nut 

10. Mount bracket 
11. Bushing 
12. Inner shift lever 
13. Bolt 
14. Snap ring 
15. Acorn nut 
16. Snap ring 
17. Shifter rod (FXSB and 

FXEF models) 
18. End joint 
19. Nut 
20. Shift rod (early FXWG 

models) 
21 . Shift rod (late FXWG 

models) 
22. Cotter pin 
23. Washer 
24. Clevis pin 

283 

SHIFTER MECHANISM 
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Shift Linkage Adjustment 
(FXSB and FXEF Models) 

Refer to Figure 2. 
1. Remove the retaining clip securing the shifter rod to 
the shift lever. 
2. Slide the shift linkage rod off of the clevis pin. 
3. Loosen the locknut and turn the shift linkage rod in ei-
ther direction until the shift linkage can travel its full limit 
without interference. 
4. Securely tighten the locknut. 
5. Reconnect the shift linkage rod and secure it with a 
new retaining clip. 

Shift Linkage Adjustment 
(FXWGModels) 

Refer to Figure 3. 
I . Remove the retaining clip securing the shifter rod to 
the clevis pin. 
2. Pull the shifter rod off of the clevis pin. 
3. Loosen the shifter rod locknut and turn the shifter rod 
end in either direction until the shift pedal travels through 
all gear positions without interference. Securely tighten 
the locknut. 
4. Reconnect the shifter rod and secure it with a new re-
taining clip. 

• TRANSMISSION SB I F'l' COVER 

Removal/Installation 

The shift cam cover assembly can be removed with the 
transmission installed on the motorcycle. If transmission 
repairs are also required, ren1ove the transmission and 
shift cam cover as one unit. This procedure describes re-
moval of the shifter cover only. 

Refer to Figure 4. 
1. Shift the transmission into neutral. 
2. Remove the battery as described in Chapter Three. 
3. Remove the bolts, washers and nuts securing the bat-
tery carrier and remove the carrier. 
4. Drain the oil tank as described in Chapter Three. Then 
remove the oil tank as described in Chapter Four. 
5. Remove the bolts and washers attaching the shift cover 
to the transmission. Refer to the arrow directed to the cir-
cled bolt in Figure 4 . This bolt cannot be removed at this 
time; it can only be loosened. To remove the bolt, the shift 
cover must be removed first. 
6. Lift the shift cover off of the transmission case. Dis-
card the shifter cover gasket. 
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7. Install by reversing these removal steps, while noting 
the fo llowing: 

a. Install a new shift cover gasket. 
b. Apply a light coat of threadlock:ing compound to 

the cover mounting bolts. Tighten the mounting 
bolts to 13-16 ft.- lb. (18-22 N•m). 

c. Adjust the shift linkage as described in this chapter. 

Disassembly 

Refer to Figure 4. 
1. Remove the neutral indicator switch and washer. 
2. Remove the shift shaft cover bolts and washers. 
3. Remove the shift lever bolt a11d washer. 
4. Remove the shifter linkage assembly from the trans-. . ID1ss1on cover. 
5. Remove the remaining shifter cover bolt. 
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SHIFTCAM ASSEMBLY 

11 13 12 

9 15 16 36 

43---~ 
35- - -
10 ----1~ 

g ........ 

1. Bolt 
2. Washer 
3. Shift cover 
4. Gasket 
5. Neutral Indicator switch 
6. Washer 
7. Bolt 
8. Lockwasher 
9. Bolt 

10. Washer 
11. Shifter shaft cover 
12. Gasket 
13. Shifter shaft 
14. Oil seal 
15. Nut 

14 7 8 22 

16. Washer 
17. Plug 
18. Lockplate 
19. Bolt 
20. Plunger body 
21 . Plunger 
22. Spring 
23. Retaining ring 
24. Thrust washer 
25. Shifter cam 
26. Pawl carrier 
27. Shifter pawl spring 
28. Retaining rings 
29. Pawls 
30. Spacers 

5---i 6 ~-(§?)-17 

I 

l--19. 

31 . Pawl carrier spring 
32. Shift pawl stop, rear 
33. Shift pawl stop, front 
34. Socket head screw 
35. Bushing 

29 
30 

36. Shift lever arm (FXEF and FXSB) 
37. Shift lever (FXEF and FXSB) 
38. Shift linkage arm (FXEF 

and FXSB) 
39. Retaining ring (2) (FXEF 

and FXSB) 
40. Pivot pin (3) (FXEF and FXSB) 
41 . Grease fitting 
42. Shift lever arm (FXWG) 
43. Shift lever (1985 FXWG) 

285 
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6. If necessary, remove the top plug from the shift cover 
as follows: 

a. Drill a l/4-in. (6.35 mm) hole throt1gh the top plug. 
Drill only far enough to penetrate completely 
through the top plug material. 

b. Insert a punch through the drilled hole and pry the 
top plug off of the shift cover. 

c. Discard the top plug; a new plug must be installed 
during assembly. 

7. Remove the shift cam retaining ring and washer 
through the top plug hole opening and remove the shifter 
cam and pawl assembly. 
8. Disassemble the shift cover (Figure 5) as follows: 

a. Remove the bolts securing the cam follower and 
spring and remove them from the cam follower 
body. 

b. Straighten the Jockwasher tabs and remove the cam 
follower body bolts. 

c. Lift the cam follower body out of the shift cover. 
d. Remove the Allen bolts securing the pawl stops. 
e. Remove the pawl stop springs. 

Assembly 

1. Lubricate the pawl stop springs with multipurpose 
grease. 
2. Install the pawl stops and secure with the Allen bolts. 
Securely tighten the bolts. 
3. Install both pawl stop springs. 
4. Install the cam follower body, lockwasher and bolts. 
Tighten the bolts securely. Then bend the lockwasher tabs 
over the bolts to lock them. 
5. Install the spring and cam follower into the cam fol-
lower body. 
6. Coat the neutral switch threads with Loctite Pipe Seal-
ant with Teflon. Install the neutral switch and washer and 
tighten to 62-124 in.-lb. (7-14 N•m). 
7. Slide the pawl carrier assembly on the shift cam (Fig-
ure 6). Engage the pawls with the shift cam gear teeth and 
make sure they are correctly engaged. 
8. Install the shift cam and pawl carrier assembly into the 
shift cover. Position the tab on the pawl carrier assembly 
between the pawl stop springs. 
9. Install the shift cam washer and a new snap ring. 
10. Coat a new top plug with Seal-All sealant or an 
equivalent. Then place the top plug in the cover and tap it 
into place with a hammer. 
11. Assemble the shift linkage using a new snap ring. 
Tighten all linkage bolts securely. 
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Inspection 

1. Thoroughly clean all parts (except neutral switch) in 
solvent. Then blow dry. 
2. Inspect them for any signs of wear, cracks, breakage or 
other damage. Replace as necessary. 
3. Check the shift cam slots for worn or grooved cam 
slots. Excessive wear will result in difficult shifting. 
4. Check pawl stops for breakage or surface cracks. 
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SHIFT FORK ASSEMBLY 
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1. Shifter rollers 
2. Shifter finger 
3. Shim 
4. Shift fork (countershaft) 
5. Lockwasher 

.... ~-

SIDFTFORKS 

Remova.VDisassembly 

Refer to Figure 7. 
1. Remove the shift cover as described in this section. 
2. Remove the rollers (Figure 8) from each shift finger. 

6. Nut 
7. Shift fork (mainshaft) 
8. Snap ring 
9. Shifter fork shaft 

10. Oil seal 

' •• 

3. Remove the snap ring (Figure 9) from the end of the 
shift fork shaft. 
4. Tap on tl1e end of the shift fork shaft with a drift and re-
move the shaft from the case (Figure 10) . 
5. Mark the shift forks with an L (left side or 
driven-sprocket side) and R (right side). Remove both 
shift forks (Figure 11). 

NOTE 
Do not disassemble the forks unless a por-
tion requires replacement. 

6. Disassemble one shift fork (Figure 12) at a time and 
keep them separate. Do not interchange any of the parts. 
7. Straighten the lockwasher tabs (A, Figure 13). Loosen 
and remove the nut (B) and lockwasher sect1ring the shift 
fork to the shift finger. 
8. Remove the shift fork and shims from the shift finger 
and keep them in order shown in Figure 7. 
9. Repeat for the other shift fork assembly. 

• 
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Assembly/Installation 

NOTE 
If any part was replaced, the shift fork clear-
ance must be checked and adjusted. 

1. Coat al I bearing and sliding surfaces with assembly oil. 

CAUTION 
Do not exceed the torque specifications in 
Step 2 because this could cause the shift.fin-
ger to bind on the shift shaft. 

2. Install the spacer(s), shift fork, new lockwasher and 
then nut on the shift finger. Tighten the nut to 124-150 
in.-lb. (14-17 N•m). Bend the lockwasher tab against the 
nut to lock it. 
3_ Refer to the marks made in Step 5 of Removal/Disas-
sembly and install the shift fork assemblies into the trans-
mission case. Refer to Figure 14 and Figure 15. Engage 
the shift forks with the respective gears. (Figure 11 ). 
4. Insert the shift shaft through the transmission case 
(Figure 16) and through both shift fork assemblies. Push 
the shaft in until it bottoms in the transmission case. 
5. Install a new snap ring (Figure 17) into the shaft 
groove and make sure it properly seats (Figure 9). 
6. Install the shift rollers (Figure 8) onto th.e shift fingers. 
Press them down until they bottom. 
7. If any part was replaced, adjust the shift forks as de-
scribed in this section. 

Inspection 

1. Clean all parts in solvent and dry. 
2. Inspect each shift fork (Figure 13) for signs of wear or 
damage. 
3. Make sure the forks slide smoothly on the shifter fork 
shaft. 
4. Check for any arc-shaped wear or burn marks on the 
shift forks (Figure 18). If this is apparent, the shift fork 
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has come in contact with the gear, which indicates that tl1e 
fingers are worn and must be replaced. 
5. Roll the shift fork shaft (Figure 19) on a flat surface 
and check for bending. If the shaft is bent, it must be re-
placed. 
6. Install each shift fork on the shifts.haft. Tl1e shift fork 
should slide smoothly without any sign of binding. 

Shift Fork Adjustment 

This procedure requires the Shift Fork Gauge (JIMS 
part No. 96385-78A) to correctly adjust the shift forks 
clearance. 
1. Turn the shift cover assembly upside down on the 
workbench. 
2. Move the sl1ift cam to the neutral position. 
3. Loosen the two tl1umb screws (A, Figure 20) on the 
sliding blocks on the tool. Move the sliding blocks back 
and forth to make sure they move freely. 
4. Install the tool onto the cover and align the two dowel 
pins (B, Figure 20) into the pin holes in the cover. At the 
same time, align the sliding blocks into the shift plate lo-
cated in the neutral position. Tighten the two thumb 
screws locking both sliding blocks in this position. 
5. Pull the tool straight up off the cover and turn it over 
( dowel pins facing up). 
6. Install the too.I onto the transmission case. Index the 
case dowel pins into the tool pin receptacles while align-
ing the shift fork fingers with the sliding block grooves. 
7. Check the clearance between the sl1ift fmgers an.d both 
sides of the shifter clutches with a flat feeler gauge. The 
specified clearance is as follows: 

a. Cottntershaft first and second gears: 0.080-0.090 in. 
(2.03-2.28 mm). 

b. Mainshaft third and forth gears: 0.100-0.110 in. 
(2.54-2.79 mm). 

8. Remove the special tool fron1 the transmission case . 
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1. Washer 5. Shift clutch 
2. First gear 6. Snap ring 
3. Bushing 7. Spline washer 
4. Spline washer 8. Second gear 

9. If the clearance is not as specified, remove the shift 
fork assemblies and change the shim(s) with one of a dif-
ferent thickness. The shims are available in sizes from 
0.007-0.014 in. (0.178-0.355 mm) from a Harley-
Davidson dealership. 

TRANSMISSION SHAFTS 

Countershaft Removal/Installation 

Refer to Figure 21. 
1. Remove the transmission case as described in this 
chapter. 
2. If the countershaft drive sprocket was not removed 
during transmission case removal, remove it as follows: 

a. Hold the sprocket with a universal holding tool. 
b. Remove the sprocket nut setscrew. 

NOTE 
The sprocket nut has left-hand threads. Turn 
the wrench counterclockwise to loosen and 
remove it. 

c. Loosen and remove the sprocket nut. 
d. Remove the lockwasber (models so equipped). 
e. Remove the drive sprocket. 

3. Remove the following assemblies from the transmis-
sion as described in this chapter: 

8 9 10 

14 13 16 
9. Bushing 

10. Bearing 
11. Countershaft gear 
12. Thrust washer 

@ 
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15 
13. Bushing 
14. Housing 
15. 0 -ring 
16. Countershaft 

I 
\ 
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Retaining plate 

Screws 
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a. Shift cover. 
b. Side cover. 
c. Slrift forks. 

4. Remove the retaining plate screws a11d remove the re-
taining plate (Figure 22). 
5. Hold onto the gear cluster (Figure 23) with one band. 
Then withdraw the countersl1aft (Figure 24) through the 
side of the case. 
6. Lift the gear cluster out of th.e case (Figure 25). 

NOTE 
In Step 7, the washer and thrust washer may 
come out with the gear cluster or stick to the 
side of the transmission case. 

7. Remove the washer (A, Figure 26) and thrust washer 
(B) from the transmission case. 
8. Coat the countershaft thrust washer (B, Figure 26) 
with grease and install it into the correct location in the 
transmission case. 
9. Install a new 0-ring on the sprocket end of the 
countershaft. Apply clean engine oil to the 0-ring. 
10. Position the gear cluster with the countershaft gear 
end going in first and install the gear cluster into the trans-
mission case (Figure 25). Hold the gear cluster in position 
with one hand. 
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11. Position the countershaft with the sprocket side 
(0 -ring) end going in last at1d insert the countershaft 
through the gear cluster from the sprocket side of the 
transmission case. 
12. Push the countershaft in ttntil it botton1s an.d make 
sure the 0-ring is still in place. 
13. Measure tl1e countershaft gear end play as follows: 

a. Insert a flat feeler gauge between the washer (1, 
Figure 21) and the countershaft (11 , Figure 21). 
Correct end play is listed in Table 1. 

b. If tl1e end play is incorrect, replace the washer with 
a washer of a different thickness. The wasl1ers are 
available in sizes from 0.074-0.100 in. (1.88-2.54 
mm) from a Harley-Davidson dealership. 

14. Install the retaining plate (Figure 22). Tighten the 
screws to 94-108 in.-Ib. (9.5-12.2 N•m). 
15. Install the countershaft drive sprocket as follows: 

a. Install the drive sprocket onto the countershaft. 
Push it on until it bottoms. 

b. On n1odels so equipped, install a new lockwasher. 
c. Install the sprocket nut and tighten securely. 
d. Hold the sprocket with a universal holding tool. 

NOTE 
The sprocket nut has left-hand threads, turn 
the wrench clockwise to tighten it. 

e. Tighte11 the sprocket nut to 80-90 ft.-lb. (108-122 
N•m). 

f. Tighten the sprocket nut setscrew to 50-60 in.-lb. 
(6-7 N•m). 

Countershaft Disassembly 

1. Remove the first gear (Figure 27) and slide off the ftrst 
gear bushing. 
2. Remove the spline washer (Figure 28). 
3. Slide off the shift clutch (Figure 29). 
4. Remove the snap ring (Figure 30) from the gear cluster. 
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5. Slide off the spline washer (Figure 31). 
6. Slide off the second gear (Figure 32) and slide off the 
second gear bushing (Figure 33). 
7. Remove the thrust washer from the other end of the 
countershaft. 

Countershaft Assembly 

1. Coat all parts with engine oil prior to assembly. 
2. Slide on the second gear bushing (Figure 33). 
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3. Position the second gear with the shift dog side going 
on last and install the second gear (Figure 32). 
4. Install the spline washer (Figure 31). 
5. Install a new snap ring (Figure 30). Make sure the snap 
ring seats correctly in the countershaft groove. 
6. Install the shift clutch (Figure 29) and spline washer 
(Figure 28). 
7. Slide on the frrst gear bushing and the first gear (Fig-
ure 27). 

Inspection 

1. Inspect each gear for excessive wear, burrs, pitting or 
chipped or missing teeth. Refer to Figure 34 and A, Fig-
ure 35. 
2. Inspect the shift clutch (Figure 36) for rounded edges 
or severe wear. Also check the inner splines for excessive 
wear or damage. 
3. Check dogs on the gears (Figure 37) and receptacles 
(B, Figure 35) for excessive wear or rounded edges. 
4. Examine gear and shaft splines for wear or rounded 
edges. 
5. Slide the gears onto the shaft in the original positions. 
The gear should slide back and forth without any bu1ding 
or excessive play. 
6. Check the countershaft gear needle bearing (Figure 
38) at each end for wear or roughness. If worn or dam-
aged, they must be replaced in the following procedure. 
7. Inspect the transmission case bushings and oil seals as 
described in this section. 

Countershaft Gear Needle Bearing Replacement 

A hydraulic press and Countershaft Bearing Tool (JIMS 
part No. 34733-77) (Figure 39) are required for this pro-
cedure. 
1. Support the cotmtershaft gear in a vise with soft jaws. 

• 
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2A. Remove the old bearings with a blind bearing re-
mover (Figure 40). 
2B. Remove tl1e old bearings with long drift and hammer. 
3. Clean out the countershaft gear bore with solvent and 
dry with compressed air. 
4. Check the bearing bore in the countershaft gear for 
burrs and remove if necessary. 
5. Apply clean engine oil to the bearing bore and to the 
exterior of the bearings. 
6. Place the countershaft gear on the press bed. 
7. Position the needle bearing onto the countershaft gear 
with the manufacturer's mark facing out. 
8. lnstall the bearing installer tool (Figure 39) onto the 
bearing and countershaft gear as shown in Figure 41. The 
tool is double-ended and must be positioned as shown to 
install the bearing to the correct depth within the 
countershaft gear. 
9. Slowly press the bearing into the countershaft gear. 
When the tool bottoms on the gear surface, the bearing is 
installed at the correct depth. 
10. Remove the special tool and the countershaft from 
the press bed. 
11. Repeat Steps 5-9 for the remaining bearing. 

Mainshaft Removal/Disassembly 

Refer to Figure 42. 
The mainshaft is partially disassembled during the re-

moval procedure. 
1. Remove the transmission case as described in this 
chapter. 
2. On late 1984-on models, remove the bearing race from 
the end of the mainshaft with the Mainshaft Bearing Race 
Tool (JIMS part No. 34902-84) (Figure 43) as follows: 

a. Thread the center screw into the puller bar. Thread 
the hardened tip onto the end of the center screw 
and tighten securely. 

b. Place a washer onto the two bolts. Position the bolts 
onto the puller bar with the washers resting on the 
puller bar. 

c. Thread the two bolts ontO' the bearing plate until 
they are flush with the back side of the bearing 
plate. 

d. Position the bearing plate behind the bearing and 
tighten the center screw onto the end of the trans-
mission shaft. Center the hardened tip onto the end 
of the transmission shaft. 

NOTE 
If the bearing will not dislodge from the 
shaft, slowly heat (not to exceed 200° F [93° 
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CJ) the bearing until it is free to move 011 the 
shaft. 

e. Slowly tighten the center screw and withdraw the 
bearing from the shaft. 

f. Remove the special tools. 
3. Remove countershaft from the transmission case as 
described in this chapter. 
4. Using a plastic mallet, carefully drive the mainshaft 
(Figure 44) part way out through the cover side of the 
transmission case. Slowly drive it out until second gear al-
most contacts the inner surface of the case. 
5. Release the snap ring (Figure 45) from its groove be-
tween the spline washer and shift clutch. Slide it on the 
mainshaft splines (Figure 46). 
6. Slowly withdraw the mainshaft from the transmission 
case while removing the following parts from the end of 
the shaft and out through the case opening: 

a. The third gear (Figure 47) and the washer (Figure 
48). 

b. The snap ring (Figure 49) and the shift clutch (Fig-
ure 50). 

7. If necessary, remove the main drive gear from the 
transmission case as described in this section. 

NOTE 
Step 8 requires the use of a hydraulic press. 

8. If necessary, remov~ tl1e bearing (A, Figure 51) and 
the first/second combination gear (B) from the mainshaft. 
Perform the following: 

a. Clamp the mainshaft in a vise with soft jaws. 
b. Straighten tl1e lockwasher tab away from the 

mainshaft nut. Then remove the nut and the 
lockwasher. 

c. Place the mainsbaft assembly in the hydraulic press. 
d. Position the press plates under the larger gear. 
e. Place a suitably sized driver, or round stock, on the 

end of the mainshaft. The driver must be small 
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e11ough to pass through the bearing and combina-
tion gear being pressed off. 

f. While holding the mainshaft, slowly press the com-
bination gear and bearing off the mainshaft. 

g. Remove the 1nainsbaft. 
h. If necessary, remove the bearing from the bearing 

case. 

Mainshaft Assembly/Installation 

1. Coat all parts with transmission oil prior to assembly. 
2. If removed, install the main drive gear into the trans-
mission case as described in this section. 
3. If the bearing was removed from the bearing case, per-
form the following: 

• 
a. Place the bearing case on the press bed with the 

flange side facing up. 
b. Apply a light coat of clean transmission oil to the 

external sides of the bearing. 
c. Position the bearing with the manufacturer's marks 

facing up and place it on the bearing case. 
d. Place a suitably sized driver onto the bearing that 

fits the outer bearing race. 
e. Secure the two parts and. slowly press the bearing 

into the bearing case tmtil .it bottoms. 
f. Remove tl1e assembly from the press bed. 

3. If removed, install the first/second combination gear 
and bearing onto the mainshaft, as follows: 

a. Position the frrst/second combination gear with the 
larger gear going on first and slide it onto the 
mainshaft. 

b. Position the bearing/bearing case witl1 the case 
flange side going on last and install it onto the 
mainsl1aft. 

c. Place the opposite end of the mainsbaft on the press 
bed and have an assistant hold it in a true vertical 
position. 
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d. Place a suitably sized driver onto the bearing that 
fits the inner bearing race. The driver must fit the in-
ner race and must also be large enotigh on the inside 
to clear the splines on the mainshaft. If the inner 
surface of the driver touches the shaft, splines will 
be damaged. 

e. Hold onto the mainshaft and slowly press the bear-
ing onto the shaft. Press the bearing on until it stops. 

f. Remove the shaft and driver from the hydraulic 
press. 

4. Support the mainshaft in a vise with soft jaws. Install 
the lockwasher and nut onto the end of the mainshaft. 
Tighten the nut to 50-60 ft.-Ib. (67-81 N•m). Then bend 
the lockwasher tab against the nut. 
5. Install the 1nainsl1aft into tl1e transmission case and 
slide it so that the second gear barely contacts the case. 
6. Slide the third gear (Figure 47) and then the spline 
washer (Figure 48) onto the mainshaft. 
7. Install a new snap ring (Figure 49) and make sure it 
seats correctly in the mainshaft groove. 
8. Position the shift clutch so tl1at the side with the word 
HIGH faces toward the main drive gear. Install the shift 
clutch (Figure 50). 
9. Move the mainshaft into the other side of the transmis-
sion case and lightly tap into place until the bearing case 
flange seats against the transmission case. 
10. Install the countershaft as described in this section. 
11. Install the retaining plate (Figure 52). Tighten the 
screws to 84-108 in.-lb. (9.5-12.2 N•m). 
12. On late 1984-on models, install the bearing race onto 
the end of the mainshaft with the Mainshaft Bearing Race 
Tool (TIMS part No. 34902-84) (Figure 43) as follows: 

a. Apply transmission oil to the transmission shaft and 
to the inner surface of the bearing race. 

-
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b. Position the bearing race with the chamfered edge 
side going on first and slide it onto the transmission 
shaft. 

NOTE 
The extension shaft has left-hand threads. 
Turn the shaft counterclockwise to install it. 

c. Thread the extension shaft onto the transmission 
shaft and tighten securely. 

d. Install the pusher tube over the extension shaft. 
Then install the flat washer and large nut onto the 
extension shaft. Slowly tighten the nut until the 
washer is against the pusher tube. 

e. Place a wrench on the end of the flat portion of the 
extension to keep it from turning. 

f. Tighten the large nut and press the bearing race onto 
the mainshaft. Install the bearing race until the in-
side edge is 0.200 in. (5 .08 mm) from tbemain drive 
gear. Before measuring the bearing race-to-main 
drive gear clearance, p·ull tl1e main drive gear to-
ward the end of the mainshaft. 

g. Remove the installation tool. 

Mainshaft Inspection 

1. Inspect each gear for excessive wear, burrs, pitting or 
chipped or missing teeth (Figure 53). 
2. Inspect the shift clutch (Figure 54) for rounded edges 
or severe wear. Also check the inner splines for excessive 
wear or damage. 
3. Slide the gears onto the shaft in the original positions. 
The gears should slide back and forth without any binding 
or excessive play. 
4. Replace the worn or damaged spline washer. 

MAIN DRIVE GEAR 

Removal/Inspection/Installation 

Refer to Figure 42. 
1. Remove the countershaft and mainshaft as described 
in this chapter. 
2. Push the main drive gear (Figure 55) into the trans-
mission case. Then remove it through the shift cover 

. opemng. 
3. Exrunit1e the main drive gear for worn or chipped 
teeth, pitting, scoring or other damage. Replace if neces-
sary. If tl1e gear is damaged, also check the mating gear on 
the countershaft for wear or dan1age. 
4. Examine gear splines for wear or rounded edges. 
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5. Exaniine the needle bearing witl1in the transmission 
case for wear or damage. Replace if necessary as de-
scribed in tl1is section. 
6. lnstall the main drive gear onto the end of the 
countershaft and check for excessive gear bush-
ing-to-shaft clearance. Refer to Table 1. If the cleru·ance is 
excessive, replace the bushing as described iu this section. 
7. Install by reversing these removal steps while noting 
the following: 

a. Wrap the main drive gear threads with clear tape to 
protect the 0 -ring during installation. 

b. Apply clean transmission oil to the 0-ring. Then 
slide the 0-ring over the main drive gear. 

c. Slide the 0 -ring onto the shaft until it seats in the 
shaft 0-ring groove. Make St1re it is correctly seated 
in the groove. 

d. Remove the tape from the threads. 

Bushing Replacement 

1. Remove the oil seal from the small end of the main 
drive gear. 
2. Place the main drive gear on the press bed with the 
gear side facing down. 
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3. Install the Main Gear Bushing Tool (TIMS part No. 
1005) (Figure 56) as follows: 

a. Insert the sleeve into the main drive gear. 
b. Insert the driver into the sleeve and rest it on the 

bushing. 
c. Carefully press the bushing out of the drive gear. 
d. Remove the special tools. 

4. Clean out the bushing bore with solvent and dry with 
conlpressed air. 
5. Check the bushing bore for burrs and remove if neces-
sary. 
6. Apply clean transmission oil to the bushing bore and to 
the exterior of the bushing. 
7. Position the bushing with the tightly spaced grooved 
end going in last. 
8. Position the bushing squarely over the drive gear and 
position the installer tool onto the bushing. 
9. Slowly press the bushing squarely into drive gear until 
the tool bottoms on the drive gear. The bushing is now in-
stalled at the correct depth. 
10. Remove tool and the drive gear from the press bed. 

CAUTION 
Improper bushing-to-shaft clearance can 
cause bushing and mainshaft failure from 
improper lubrication. • 
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11. Install the main drive gear onto the end of the 
countershaft and check for the new gear bushing-to-shaft 
clearance. Refer to Table 1. If the clearance is excessive, 
hone the bushing to achieve the correct clearance. 
12. Install a new seal into the small end of the main drive 
gear. 

TRANSMISSION CASE 

Removal/Installation 

1. Drain the transmission oil as described in Chapter 
Three. 
2. Remove the battery as described in Chapter Three. 
3. Remove the bolts, washers and nuts securing the bat-
tery carrier and remove the carri.er. 
4. Remove the oil tank as described in Chapter Four. 
5. Remove the passenger grab strap and the seat. 
6. Remove the master cylinder reservoir mount bracket at 
the transmission end cover. 
7. Remove the starter as described in Chapter Nine. 
8. Remove the primary case as described in Chapter Five. 
9. Disconnect the shift rod end from the shift lever 
(FXEF and FXSB models) or from the shift linkage 
(FXWG models). 
10. Disconnect the clutch cable from the release lever. 
11. Disconnect the wiring at the solenoid. 
12. Disconnect the speedometer drive cable and case at 
the transmission (if so equipped). 
13. Disconnect the neutral indicator switch wire at the 
transmission. 
14A. On chain-driven models, disconnect the drive chain 
master link and remove the drive chain from the drive 
sprocket. 
14B. On belt-driven models, loosen the rear axle and the 
belt adjusters and remove the drive belt from the drive 
sprocket. 

NOTE 
The transmission can be removed with its 
mounting plate attached. 

15. Remove the transmission mounting plate-to-frame 
bolts. 
16. Remove the starter relay and wiring. 
17. Ren1ove the rear brake line bracket. 
18. Remove the transmission-to-frame mounting bolt 
from underneath the right side. 
19. On FXEF and FXSB models, remove the master cyl-
inder alignment plate, if necessary. 
20. On FXWG models, remove the rear brake line clip 
from the transmission end cover . 

-
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21. Remove the transmission and mounting plate from 
the left side of the frame. 
22. Installation is the reverse of these steps while noting 
the following: 

a. Install the transmission assembly in the frame and 
install the mounting hardware. Tighten the mount-
ing plate bolt to 30-33 ft.-lb. (41-45 N•m). 

b. Tighten the transmission-to-mounting plate bolts to 
21-27 ft.-lb. (28-37N•m). 

c. Tigl1ten the right transmission-to-frame mounting 
bolt to 21-27 ft.-lb. (28-37 N•m). 

d. Refill the transmission with the correct type and 
q11antity of oil as described in Chapter 1bree. 

e. Adjust the primary chain as described in Chapter 
Three. 

f Check primary chain alignment as described in 
Chapter Five. 

g. When reconnecting the drive chain with its master 
link, make sure the closed end of the master Link clip 
faces toward normal chain travel. 

h. Adjust the rear drive chain or drive belt as described 
in Chapter Three. 

i. Adjust the clutch as described in Chapter Three. 

Transmission Case Needle Bearing 
and Oil Seal Replacement 

1. Check the needle bearing in the transmission case for 
wear or roughness. If worn or damaged, replace it as fol-
lows. 
2. Use a flat-tip screwdriver and carefully pry the main 
drive gear oil seal (Figure 57) out of the transmission 
case. Place a rag underneath the pry tool to prevent dam-
age to the case. 
3. Push the spacer in toward the transmission case and 
out of the needle bearing. Remove the spacer. 
4. Carefully press the needle bearing out of the transmis-

• s1on case. 
5. Clean out the needle bearing bore with solvent and dry 
with compressed air. 
6. Check the bearing bore in the transmission case for 
burrs and remove if necessary. 
7. Apply clean transmission oil to the bearing bore and to 
the exterior of the bearing. 
8. Place the transmission case on the press bed. Protect 
the threaded studs on the opposite side of the case. Do not 
apply any pressure to the studs in the following steps. 
9. Position the needle bearing squarely over the transmis-
sion case bearing bore with the manufacturer's mark fac-
ing out. 
10. Install the bearing installer tool (TIMS part No. 
33428-78) (Figure 58) onto the bearing. 
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11. Slowly press the bearing squarely into the transmis-
sion case until the installer tool bottoms on the transmis-
sion case surface. The bearing is now installed at the 
correct depth. 
12. Remove the tooJ and the trru1smission case from the 
press bed. 
13. Rotate the bearing to make sure it is installed cor-
rectly. It must rotate smoothly with no binding. 
14. Position the spacer with the flange side going in last 
and install the spacer into the inner surface of the trans-
mission case. Push it in until it bottoms. 
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15. Install the main drive gear new oil seal (Figure 57) 
squarely into the transmission case. Push it in until it bot-
toms. 

Transmission Case Oil Seal Replacement 
(with Transmission Installed) 

The main drive gear oil seal (Figure 59) can be re-
placed with the transmission installed in the frame. 
1. Remove the countershaft sprocket as follows: 

a. Hold the sprocket with a universal holding tool. 
b. Remove the sprocket nut setscrew. 

NOTE 
The sprocket nut has left-hand threads. Tum 
the wrench clockwise to loosen and remove it. 

c. Loosen and remove the sprocket nut. 
d. Remove the lockwasher (models so equipped). 
e. Remove the drive sprocket. 

2. Remove the primary chaincase as described in Chapter 
Five. 
3. Use a flat-tip screwdriver and carefully pry the main 
drive gear oil seal (Figure 60) out of the transmission 
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case. Place a rag underneath the pry tool to prevent dam-
age to the case. 
4. Carefully install the new oil seal over the shaft (Figure 
61) and align it with the seal bore in the transmission case . 
5. Following the manufacturer's instructions, install the 
Seal Driver Tool (TIMS part No. 95660-77) and Main Seal 
Tool (nMS part No. 95660-42) onto the oil seal. 
6. Slowly press the oil seal squarely into the transmission 
case until the tool bottoms on the transmission case sur-
face. The oil seal is now installed at the correct depth. 
7. Remove the tool and the transmission case from the 
press bed. 
8. Install the primary chaincase as described in Chapter 
Five. 
9. Install the countershaft drive sprocket as follows: 

a. Install the drive sprocket 011to the countershaft. 
Push it on until it bottoms. 

b. On models so equipped, install a new lockwasher. 
c. Install the sprocket nut and tighten securely. 
d. Hold the sprocket with a universal holding tool. 

KICKSTARTER, STARTER CLU'fCH AND 
SIDE COVER (FXWG AND FXSB MODELS) 

Removal 

Refer to Figure 62 . 
1. Disconnect the negative battery cable from the battery. 
2. Remove the exhaust pipes as described _in Chapter Eight. 
3A. On FXWG models, perform the following: 

a. Remove the rear brake line support clip. 
b. Remove the starter motor bracket. 
c. Remove the master cylinder reservoir as described 

in Chapter Thirteen. 
3B. FXSB models, perform the following: 

a. Remove the rear brake pedal assembly as described 
in Chapter Thirteen. 

b. Remove the master cylinder and reservoir as de-
scribed in Chapter Thirteen. 

4. Drain the transmission oil as described in Chapter 
Three. 
5. Remove the clamp bolt and lockwasher securing the 
k:ickstarter pedal. Remove the pedal and install the bolt 
and lock.washer onto the pedal. 
6. Remove the Acorn nuts, or hex nuts, and washers se-
curing the side cover. Remove the side cover and gas·ket. 
7. If necessary, disassemble the side cover as described in 
this chapter. 

Installation 

l . Install a new side cover gasket. 

• 
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1. Rubber peg 
2. Kickstarter lever 
3. Pivot pin 
4. Spring 
5. Ball 
6. E-clip 
7. Bracket 
8. Lockwasher 
9. Bolt 

1 o. Kickstarter shaft 
11. Screw 
12. Washer 
13. Chrome cover 
14. Nut 
15. Lockwasher 
16. Release lever 
17. Shaft 
18. Upper bushing 
19. Washer 
20. Middle bushing 
21. Filler plug 

(transmission) 
22. Spring 
23. Stud 
24. Plug 
25. Thrust washer 
26. Side cover 
27. Nut 
28. Gasket 
29. Release finger 
30. Washer 
31. Lower bushing 
32. Snap ring 
33. Washer 
34. Woodruff key 
35. Starter clutch 
36. Starter clutch gear 
37. Bashing 
38. Spring 
39. Bushing 
40. 0 -ring 
41 . Cam plate 
42. Kickstarter gear 
43. Rivet 
44. Pin 
45. Lockwasher 
46. Washer 

KICKSTARTER (FXWG AND FXSB MODELS) 
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2. Pull the pushrod assembly partway out as shown in 
Figure 63. 
3. Position the release lever to the left of the cover as 
shown in A, Figure 64. 
4. Align the pushrod oil slinger (Figure 65) with the re-
lease lever n1echanism (B, Figure 64) and install the side 
cover. After installing the side cover, the lever must face 
in the direction as sl1own in Figure 66. 
5. Install the side cover-mounting Acorn nuts, or hex nuts, 
and washers. Then tighten to 13-16 ft.-lb. (18-22 N•m). 
6. Install the kickstarter pedal and secure it with the bolt 
and lockwasher. Tighten the bolt securely. 
7. Refill the transmission with the correct type and quan-
tity of oil as described in Chapter Three. 
8A. On FXWG models, perform the following: 

a. Install the master cylinder reservoir as described in 
Chapter Thirteen. 

b. Install the starter motor bracket. 
c. Install the rear brake line support clip. 

8B. On FXSB models, perform the following: 
a. Remove the master cylinder and reservoir as de-

scribed in Chapter Thirteen. 
b. Remove the rear brake pedal assembly as described 

in Chapter Thirteen. 
9. Bleed the rear brake as described in Chapter Thirteen. 
l 0. Install the exhaust pipes as described in Chapter 
Eight. 
11. Connect the negative battery cable to the battery. 

Disassembly 

Refer to Figure 62. 
1. Clamp the end of the kickstarter shaft in a vise with 
soft jaws. 
2. Remove the screw and lockwasher securing the 
chrome cover. Remove the cover from the side cover. 
3. Straighten the lockwasher and remove the kickstarter 
shaft nut (A, Figure 67). 

• 
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4. Use a two-jaw claw puller (Figure 68) and remove the 
kickstarter gear assembly (B, Figure 67). 
5. Support the side cover in a vise or on wooden blocks. Do 
not block the k:ickstarter shaft or spring. Use a plastic mallet 
and drive the kickstarter shaft and spring out of the side 
cover. Remove the tht11st washer from the end of the shaft. 
6. Remove the release lever as follows: 

a. Remove the nut and washer securing the release lever. 
b. Use a small two-jaw claw puller and remove the re-

lease lever. 
c. Remove the E-clip from the lower end of the shaft. 
d. Withdraw the shaft from the side cover. 
e. Remove the release finger and washer from the side 

cover. 
7. Inspect all parts as described in this section. 

Assembly 

Refer to Figure 62. 
1. Install the release lever as follows: 

, 

a. Install the washer and release finger into the side 
cover. 

b. Insert the release lever shaft into the side cover and 
through the release finger and washer. Secure the 
shaft with a new E-clip. 

c. Install the release lever onto the shaft. Install the 
lockwasher and nut and tighten the nt1t until the re-
lease lever bottoms on the shaft. 

2. InstaU a new 0 -ring to the kickstarter shaft. 
3. Apply clean transmission oil to the .kickstarter shaft 
and the 0-ring. 
4. Position the washer with the chamfered side facing the 
spring. Then install the washer onto the kickstarter shaft. 
5. Install the kiekstarter shaft and spring into the side 
cover. 
6. Refer to Figure 69 and install the kickstarter gear as 
follows: 

a. Turn the outer end of the k:ickstarter shaft so that the 
fla t side is straight up (12 o'clock). 

b. Slide the kickstarter gear onto the shaft. When in-
stalled correctly, the kickstarter gear dowel pin is in 
the 7 o'clock position. 

7. Hold the kickstarter shaft in a vise with soft jaws as 
during disassembly. 
8. Engage the end of the kickstarter spring with the stud 
on the side cover. 
9. Press the kickstarter gear onto the kickstarter shaft. 
l 0. Install the kickstarter gear lockwasher and nut. 
Tighten the UtLt to 30-41 ft.-lb. (41-55 N•m). Bend. the 
lockwasher tab against the side of the nut. 

0 
0 0 

0 0 
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Puller 

Starter 
crank 
gear 

1 l . Install the chrome cover onto the side cover. Secure it 
with the screw and lockwasher and tighten the screw se-
curely. 

Inspection 

1. Clean all components with solvent. 
2. Remove any gasket residue from the side cover mating 
surface. 
3. Check the threads in the transmission case for damage. 
Clean up with a tap or replace as necessary. 
4. Check the kickstarter shaft surfaces for cracks, de·ep 
scoring, excessive wear or heat discoloration. 
5. Check the kicks tarter gear for worn, damaged or miss-
ing teeth. 
6. If oil leaks out of the side cover along the kickstarter 
shaft, the oil seal requires replacement as described in this 
section. 
7. Check the kickstarter spring. If it is damaged or bro-
ken, replace it by performing the following: 

a. Remove the kickstarter shaft as described in this 
chapter. 

b. Lift the outer spring hook off of tl1e shaft spring 
stop. 

c. Tap the spring offthekickstruter shaft with a punch 
and hammer. 
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d. Install the new spring, so that the outer spring hook 
faces the left side when looking at the kickstarter 
shaft end (Figure 70). 

Side Cover Bushing Replacement 

1. Remove the front bushing with a blind bearing re-
tnover and slide hammer. 
2. Clean out the bushing bore with solvent and dry with 
compressed air. 
3. Check the bushing bore in the cover for burrs and re-
move if necessary. 
4. Apply clean transmission oil to the bushing bore and to 
the exterior of the bushing. 
5. Place the side cover on the press bed. 
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6. Position the bushing squarely over tl1e side cover. 
7. Press the bushing into the side cover until it is flush 
with the outer surface of the side cover. 

STARTER CLUTCH 

Removal/Installation 

Refer to Figure 71. 
1. Remove the kickstarter side cover as described in this 
chapter. 
2. Remove the pushrod (Figure 63). 
3. Shift the transmission into fourth gear to prevent the 
mainshaft from rotating. 
4. Straighten the lockwasb.er tab and loosen tl;le starter 
clutch nut (Figure 72). Remove the nut and lockwasher. 
5. Install the Mainshaft Clutch Gear Puller (JIMS part No. 
1700) (Figure 73 and Figure 74) onto the starter clutch 
(Figure 75) and remove the starter clutch as follows: 

a. Position the gear puller halves with the ridge side 
going on frrst and place them onto the back side of 
the starter clutch. Slide the ring over both puller 
halves to hold them in place. 

b. Thread the center screw into the puller bar. Thread 
the hardened tip onto the end of the center screw 
and tighten securely. 

c. Place a washer onto the two bolts and position the 
bolts on the puller bar with the washers resting on 
the puller bar. 

d. Thread the two bolts onto the gear puller halves as 
far as they will go . 

e. Tighten the center screw onto the end of the trans-
mission shaft. Center the hardened tip onto the end 
of the transmission shaft. 

f. Secure the puller bar, tighten the center screw, and 
withdraw the starter clutch from the shaft. If neces-
sary, tap on the end of the center screw with a plastic 
hammer. 

g. Remove the special tools. 
6. Remove the Woodruff key, the starter clutch gear and 
the spring. 
7. Inspect the parts as described in this section. 
8. Apply transmission oil to the mainshaft and to the in-
ner surfaces of the starter clutch gear and starter clutch. 
9. Install the spring. 
10. Position the starter clutch gear with the ratchet side 
going on last and install the starter clutch gear onto the 
mainshaft. 
11. Install the Woodruff key into the mainshaft slot. 
12. Position the starter clutch with the ratchet side going 
on first and install the starter clutch onto the mainshaft 
and the Woodruff key. 

• 
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@ STARTER CLUTCH ASSEMBLY 

1 2 5 3 4 
I 

c::::IJ 

1. Pushrod 
2. Nut 

6 7 8 
9 

0 
0 

0 

3. Lockwasher 0 
4. Starter clutch 
5. Woodruff key 
6. Starter clutch gear 
7. Bushing 
8. Spring 
9. Housing 

13. Check that the transmission is still in fourth gear to 
prevent the mainshaft from rotating. 

14. Slowly tighten the nut and drive the starter clutch 
gear onto the mainshaft. 

15. Install a new lockwasher and the nut (Figure 72) onto 
tl1e mainshaft. 

16. Tighten the starter clutch nut to 34-42 ft.-lb. ( 46-57 
N•m). Bend the lockwasher tab up against the flat on the 
nut. 

Inspection 

1. Clean all parts in solvent and dry. 
2. Inspect the starter clutch gear and starter clutch teeth. 
The teetl1 must be sharp and show no signs of cracking, 
scoring or excessive wear. Replace the starter clutch and 
starter gear as a set if the teeth are rounded or if the 
kickstarter has been slipping. 

3. Check the starter clutch for cracks, deep scoring and 
. excessive wear. 

4. Reinstal1 the spring and starter gear onto the 
.mainshaft. 

5. Slide the gear on the mainshaft and check axial play. 
The gear should just be loose enough to slide under spring 
pressure. If the gear is loose, replace the bushing. 

Removal 

SIDE COVER (FXEF 
ELECTRIC START MODELS) 

Refer to Figure 76. 
1. Disconnect the negative battery cable from the battery. 
2. Drain th.e transmission oil as described in Chapter 
Three. 
3. Remove the exhaust system as described in Chapter 
Eight. 
4. Remove the rear master cylinder reservoir as described 
in Chapter Thirteen. 
5. Remove the starter bracket. 
6. Remove the ntits and washers securing the side cover 
and remove the side cover and gasket. 
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7. If necessary, disassemble the side cover as described in 
this section. 

Installation 

1. Install a new side cover gasket. 
2. Pull the pushrod assembly partway out as shown in 
Figure 63 . 

SIDE COVER 
(ELECTRIC START MODELS) 

Nut 
Lockwasher 
Release lever 

~:.,_--Shaft 

Washer 
Cover nut 

Upper bushing 

Cover 
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3. Position the release lever to the left of the cover as 
shown in A, Figure 64. 
4. Align the pushrod oil slinger (Figure 65) with the re-
lease lever mechanism (B, Figure 64) and install the side 
cover. After installing the side cover, the lever must face 
in the direction shown in Figure 66. 
5. Install the side cover mounting hex nuts and washers. 
Then tighten to 13-16 ft.-lb. (18-22 N•m). 
6. Refill the transmission with the correct type and quan-
tity of oil as descri"bed in Chapter Three. 

Disassembly/Assembly 

1. Remove the release lever nut and washer. 
2. Pull the release lever off of the shaft with a universal 
claw puller. 
3. Remove the E-clip. Then remove the shaft from the 
cover. 
4. Remove the release finger and washer. 

• 
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5. Install the washer and release finger into the side 
cover. 
6. Insert the release lever shaft into the side cover and 
through the release finger and washer. Secure the shaft 
with a new snap ring. 
7. Install the release lever. Then install the lockwasher 
and tl1e nut. Tighten the nut until the release lever bottoms 
on the shaft. 

Inspection 

1. Clean all components thoroughly with solvent. 
2. Remove any gasket residue from the side cover mating 
surface. 
3. Check the threads in the transmission case for damage. 
Clean up with a tap or replace as necessary. 
4. Visually cl1eck the shaft surfaces for cracks, deep scor-
ing, excessive wear or heat discoloration. 
5. Slide the shaft release lever shaft into the side cover. 
Check the shaft-to-bushing wear by moving the shaft 

CHAPTER SIX 

back and forth. If there is excessive shaft wear, replace the 
upper and lower bushings with a blind bole bearing re-
mover and slide hammer. Use a press to install the new 
bushing. 

Side Cover Bushing Replacement 

1. Remove the upper bushing with a blind bearing re-
mover and slide hammer. 
2. Clean out the bushing bore with solvent and dry with 
compressed air. 
3. Check the buslling bore in the cover for burrs and re-
move if necessary. 
4. Apply clean transmission oil to the bushing bore and to 
the exterior of the bushing. 
5. Place the side cover on the press bed. 
6. Position the bushing squarely over the side cover. 
7. Press the bushing into the side cover until it is flush 
with the outer surface of the side cover. 

Table 1 FOUR-SPEED TRANSMISSION SERVICE SPECIFICATIONS 
New Service limit 

Item in. (mm) in. (mm) 

Mainshaft main drive gear 
Bushing-to-shaft clearance 0.0018-0.0032 (0.046-081) 0.004 (0.10) 

Mainshaft 
Third gear end play 0.005-0.021 (0.13-0.53) 0.021 (0.53) 
Shift fork clutch gear spacing 0.100-0.110 (2.54-2. 79) 0.110 (2.79) 

Counters haft 
Gear end play 0.004-0.012 (0.10-0.30) 0.015 (0.38) 
Second gear end play 0.003-0.017 (0.076-0.43) 0.020 (0.51) 

Bushing-to-shaft (loose) 0.000-0.0015 (0.00-0.038) 0.002 (0.051) 
Bushing in gear (loose) 0.0005-0.0025 (0.013-0.063) 0.002 (0.051) 

First gear 
Bushing-to-shaft (loose) 0.000-0.0015 (0.00-0.038) 0.002 (0.051) 
Bushing in gear (loose) 0.0005-0.0025 (0.013-0.063) 0.002 (0.051) 

Shifter fork clutch gear spacing 0.080-0.090 (2.03-2.286) 0.090 (2.286) 
Gear backlash 0.003-0.006 (0.076-0.152) 0.010 (0.254) 

Table 2 FOUR-SPEED TRANSMISSION TORQUE SPECIFICATIONS 
Item 

Clutch nut 
Drain screw 
Drive sprocket 

Nut 
Nut setscrew 

Kickstarter 
Gear nut 

ft.-lb. 

34-42 
12-15 

80-90 

30-41 

(continued) 

in.-lb. 

50-60 

-

46-57 
16-20 

108-122 
5.6-6.7 

41-55 
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Table 2 FOUR-SPEED TRANSMISSION TORQUE SPECIFICATIONS (continued) 
Item ft, -lb. in.-lb. N•m 

Kickstarter (continued) 
Side cover nuts 13-16 - 18-22 

Mainshaft ball bearing nut 50-60 - 67-81 
Neutral switch - 62-124 7-14 
Retaining plate screws - 84-108 9.5-12.2 
Shifter cover bolts 13-16 - 18-22 
Shift clutch nut* 34-42 - 46-57 
Shift fork nut - 124-150 14-17 
Side cover (FXEF electric start) 13-16 - 18-22 
Sprocket nut 80-90 - 108-122 • 
Sprocket nut setscrew - 50-60 5.6-6.8 
Starter clutch nut 34-42 - 46-57 
Starter crankcase nut 18-22 - 24-30 
Transmission end cover stud nut 13-16 - 18-22 
Transmission mounting plate bolt 30-33 - 41 -45 
Transmission-to-frame bolts 21-27 - 28-37 
Transmission-to-mounting plate 21-27 - 28-37 
Transmission top cover bolts 13-16 - 18-22 

*Kickstarter-equipped models only. 
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FIVE-SPEED T 

The five-speed transmission and shifter assen1bly is 
mounted -in a separate housing and can be completely dis-
assembled and serviced without having to disassemble the 
engine or remove the transmission housing. 

Tables 1-4 are at tl1e end of the chapter. 

SPECIAL TOOLS 

The five-speed transmission requires a number of spe-
cial tools. These tools and the part numbers are listed with 
the individual procedures. For a complete list of the spe-
cial tools mentioned in this manual, refer to Table 12 in 
Chapter One. The tools used in tl1is chapter are either 
Harley-Davidson or JIMS special tools. IlMS special 
tools are available through many aftermarket motorcycle 
suppliers. 

When purchasing special tools, make sure to specify 
that the tools required are for the FXR, FLH and FLT se-
ries models from 1984-1999. Many of the tools are spe-
cific to this transmission. Tools for other transmissions 
and years might be slightly different. 

SMISSION 

PRODUCTION GEARS 
(1994-1998 FLO AND FLT MODELS) 

From 1994-1998, there are two different five-speed 
transn1ission assemblies with different gear configura-
tions depending on in which cow1try the motorcycle is 
sold. 

The majority of the motorcycles are equipped with the 
standard High Contact Ratio (HCR) transmission. The 
gears do not have a radius groove. 

The other transmission bas unique gears with a 0.03 in. 
(0.76 mm) radius groove machined in the center of each 
gear tooth on the second through fifth gears on both main 
and countersbafts. 

The two different transmissions are identified by the 
model year se1ial number located on the right side of the 
transmission case behind the shifter or top cover. The first 
prefix 9 digit indicates the transmission type. Toe HRC 
trans1n ission is identified with a dot1ble 99 in the serial 
number, similar to No. 995172001, and t:l1e other trans-
mission is identified with a single 9, siinilar to No. 
95172001. 
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CAUTION 
Do not mix HCR gears with the gears from 
the other transmission. Meshing both types 
of gears will cause transmission damage. 

NOTE 
On J 994 models, the standard transmission 
is identified as the Harley-Davidson Inter-
national (HDI) and is equipped on models 
sold in the United States, Canada and Ja-
pan. On these 1nodels, the first and third 
gear ratios are unique as listed in Table I. 

SOIF"l'ER ASSEMBLY 

The shifter assem.bly (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 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. Improper clutch adjustment 
( Chapter Three) is often a cause of poor shifting. 

The shift linkage assembly connects the transmission 
shift rod lever to the foot-operated shift levers. The shift 
linkage does not require adjustment unless it is replaced 
or the transmission gears do not engage properly. 

Shift Linkage Adjustment 
(FXR Series Models) 

NOTE 
The ball joint rod at one end (Figure 2) has 
left-hand threads. When the ball joint rod is 
turned, it will either shorten or lengthen the 
shifter pedal position. 

1. Hold the ball joint Oat with a wrench and. loosen the 
lockouts (Figure 2). 
2. Turn the ball joint until the gears engage properly. 
3. Tighten both locknuts to 20-24 ft.-lb. (28-33 N•m). 

Shift Linkage Adjustment 
(FLB and FLT Series Models) 

1. Disconnect one end of the shifter rod (Figure 3). 
2. Loosen the lockouts on the end of the shifter rod dis-
connected in Step 1. Then tum the shifter rod until the 
gears engage properly. 
3. Reconnect the shifter rod and tighten the lockouts to 
20-24 ft.-lb. (28-33 N•m). 

CAUTION 
The foot shifter pedal must not contact the 
footboard when shifting the transmission. 
Contact would cause incomplete gear en-
gagement or transmission damage. Main-
tain a minimum clearance of 3/8 in. (9.5 
mm) between the shifter pedal and the 
floorboard. 

Gear Engagement Check and Adjustment 

311 

When the transmissio.n gears do not engage properly, 
check and adjust gear engagement as follows: 
1. Make sure the clutch is operating properly. Refer to 
Clutch Adjustment in Chapter Three. If the clutch is oper-
ating correctly, continue to Step 2. 
2. Disconnect the negative battery cable from the battery; 
3. Shift the transmission into third gear. Make sure third 
gear is fully engaged. 
4. Remove the transmission top cover as described in this 
section. 
5. Move the shifter lever (Figure 4) to check for free play 
and spring pressure in both directions. 
6. The gear engagement is correct if the spring pressure is 
the same in both directions and there is approximately 
0.010 in. (0.25 mm) clearance between the shifter pawl 
arms and the shift cam pins as shown in Figure 5. If nec-
essary, adjust the gear engagement as described in Step 7. 
7. To adjust the gear engagement, perform the following: 

a. Loosen tbe adjusting screw locknut (Figure 6) and 
turn the screw in qu.arter-turn increments or less 
(clockwise or counterclockwise) until the shifter le-
ver travel spring pressure is equal on both sides and 
the 0.010 in. (0.25 mm) clearance is maintained. 

b. Secure the adjusting screw to prevent it from turn-
ing and securely tighten the locknut. 

c. Check the engagement and adjustment if necessary. 
8. Connect the negative battery cable. 

TRANSMISSION SHIFT COVER 

Removal/Installation 

1. Remove the battery as described in Chapter Nine. 
2. Remove the exhaust systeu1 as described in Chapter 
Eight. 
3. Drain the engine oil as described in Chapter Three. 
4. Remove the engine oil tank as described in Cl1apter 
Four. 
5. Disconnect the vent hose from the fitting on the top 
cover. 
6. On 1984-1986 models, perform the following: 
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SHIFT MECHANISM 

1. Snap ring 
2. Thrust washer 
3. Support (right) 
4. Cam follower 
5. Spring 
6. Roll pin 
7. Shift cam 
8. Bolt 
9. Washer 

10. Support (left) 
11. Shift fork shaft 
12. Shift fork No. 3 
13. Shift fork No. 2 
14. Shift fork No. 1 
15. Setscrew 
16. Snap ring 
17. Seal 
18. Shifter cam pawl 
19. Spring 
20. Pivot pin 
21. Shift shaft lever 
22. Centering plate 
23. Spring 
24. Adjusting screw 
25. Locknut 
26. Screw 
27. Shift rod lever 
28. Oil seal 
29. Snap ring 
30. Washer 
31. Nut 
32. Ball joint 
33. Shift rod 
34. Bolt 
35. Shift lever 
36. End piece 
37. Acorn nut 
38. 0-rlng 
39. Bushing 
40. Cover 
41. Shift lever 
42. Rubber peg 
43. Shift lever 
44. Shift lever 
45. Ball joint 
46. Shift lever 
47. Sleeve 
48. Keeper 
49. Shift lever 
50. Shift rod 
51. Lockwasher 
52. Lever 
53. Shaft 
54. Shift lever 
55. Shift lever 
56. Transmission 

housing 
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a. Disconnect the clutch cable from the release lever 
(A, F igure 7). 

b. Remove the bolts and remove tl1e cable mounting 
bracket (B, Figure 7) from the top cover. Move the 
cable and bracket out of the way. 

7. Disconnect the electrical wire from the neutral switch 
(Figure 8). 
8. Remove the bolts securing the transmission top cover 
(Figure 9). Remove the cover and gasket. 
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9. Remove the gasket residue from the transmission 
cover and transmission case gasket surfaces. 
l 0. Install a new gasket onto the transmission case. 
11. Install the transmission top cover, bolts and washers. 
Tighten the bolts in a crisscross pattern to 80-106 in.-lb. 
(9-12 N•m). 
12. Reconnect the vent hose to the fitting and install a 
new hose clamp. 
13. Connect the wire to the neutral indicator switch. 
14. Install the oil tank as described in Chapter Four. 
15. Install the exhaust system as described in Chapter 
Eight. 
16. Install the battery as described in Chapter Nine. 
17. Refill the engine oil as described in Chapter Three. 

CHAPTER SEVEN 

SIDFTCAM 

The shift cam assembly (Figure 10) can be serviced 
with the transmission case installed in the frame by re-
moving the battery, oil tank atld transmission top cover. 

Shift Cam Design Change 

On 1984-early 1991 models, a variable thickness tlll"Ust 
washer sets the shifter cam position in the transmission in 
the case. Late 1991 and later models do not use this 
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SHIFT CAM ASSEMBLY 
1.992-2.002 In. Center groove 

(50.59-50.85 mm) -----~7~' 
(1984-early 1991 only) 

7 11 8 

1. Snap ring 
2. Outer thrust washer 
3. Right support block 
4. Roll pin 
5. Spring 
6. Cam follower 
7. Bearing 
8. Shifter cam 
9. Bearing 

1 O. Left support block 
11. Inner thrust washer 

(1984-early 1991) 

I 
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-
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washer. Instead, the cam is machined so that the shift cam 
position is set when it is installed in the transmission case. 
Early- and late-style shifter cams are identified by the 
neutral indicator actuator (A, Figure 11) mounted on the 
shifter cam. A cast neutral indicator actuator is used on 
early-style shifter cams. Late-style shifter cams use a 
pressed-in pin. In addition, on models with the late-style 
shifter cam, two locating dowel pins are used to locate the 
left support block (10, Figure 10) to the trans1nission 
case. 

Removal 

1. Remove the transmission top cover as described in this 
• section. 

2. Remove the bolts securing the sllift cam (Figure 12) 
and lift the shift cam assembly (Figure 13) out of the 

• • 
tranSil11SS10Il. 

3. Slide the left support block (Figure 14) off the shift 
cam. On late 1991-1998 models, remove the two dowel 

. pins. 

NOTE 
On 1984-1991 models, label all oj'the thrust 
washers removed in the following steps. 
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Keep them in order to ensure correct loca-
tion during assembly. 

4. Remove the shift cam snap Ting (A, Figure 15) and 
outer thrust washer (B). 
5. Remove the right support block (Figure 16). 
6. On 1984-early 1991 models, remove the inner thrust 
washer (Figure 17) from the shift cam. 

Installation 

Refer to Figure 10. 
1. CoataU bearing and sliding swfaces with assembly oil. 
2. On 1984-early 1991 models, install the inner thrust 
washer (Figure 17). On all models, install the right sup-
port block (Figure 16) on tl1e shifter cam. 
3. On 1984-early 1991 n1odels, check the shift drum po-
sition as fo llows: 

a. Install the shifter drum/right support block onto the 
trans1nission case. E11gage the right support block 
with its dowel pins. 

b. Tum the shifter drum to its neutral position. Use the 
neutral indicator ramp mounted on the shift drum as 
a reference point (A, Figure 11). 

c. Push the shifter dn1m so that it fits snugly against 
the right support block thrust washer. 

d. Measure fro111 the outer bearing support machined 
surface to the nearest edge of the center shifter cam 
groove as shown in Figure 18. The correct distance 
is 1.992-2.002 in. (50.59-50.85 mm). 

e. 1f tlle distance is incorrect, replace the inner thrust 
washer (11, Figure 10) with a thrust washer of a dif-
ferent thickness. Thrust washers are available from 
a Harley-Davidson dealership. 

f. Remove the shifter drum/right support block from 
the transmission case. 

4. Install tlle outer thrust washer (B, Figure 15) and new 
snap ring (A). Make sure the snap ring is correctly seated 
in the groove. 

CHAPTER SEVEN 
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NOTE 
After installing the snap ring, make sure the 
outer thrust washer (2, Figure 10) can be 
rotated by hand. 

5. Measure shifter cam end play as follows: 

' , 
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a. Install the shifter drum/right support block onto the 
transmission case. Engage the right support block 
with its dowel pins. 

b. Measure end play between the outer thrust washer 
and shifter cam (Figure 19). Correct end play mea-
surement is 0.001-0.004 in. (0.025-0.010 mm). 

c. If the distance is incorrect, replace the outer thrust 
washer (2, Figure 10) with a thrust washer with a 
different thickness. Thrust washers are available 
from a Harley-Davidson dealership. 

CAUTION 
On 1984-early 1991 models, do not correct 
shifter cam end play by changing the inner 
thrust washer (11, Figure 10) clearance. 
This washer is used to set shift cam position 
only. Late 1991-1998 models do not use the 
inner thrust washer. 

NOTE 
Inner and outer thrust washers are avail-
able from a Harley-Davidson dealership in 
the following thicknesses: 0.017 in. (0.43 
mm), 0.020 in. (0.51 mm), 0.022 in. (0.56 
mm), 0.025 in. (0.63 mm), 0.028 in. (0.71 
mm), 0. 031 in. (0. 79 mm), 0. 035 in. (0.89 
mm) and 0.039 in. (0.99 mm). 

d. Remove the shifter drum/right support block from 
the transmission case. 

6. Position the left support block (Figure 14) onto the 
shifter cam with the numbers facing down toward the 
transmission. 
7. Align the shift fork pins (Figure 20) with the shifter 
cam slots. Then install the shifter cam :into position (Fig-
ure 13). On 1984-early 1991 models, engage the trans-
mission case dowel pins with the right support block 
mounting holes. On late 1991-1998 models, engage the 
left and right support block mounting holes with the trans-
mission case dowel pins. 
8. Engage the shift lever with the shifter cam (Figure 21) . 
9. Install the shifter cam mounting bolts (Figure 12). 
Tighten bolts in a crisscross pattern to 84-108 in.-lb. (9-12 
N•m). 

CAUTION 
On all models, overtightening the shifter 
cam mounting bolts can distort the cam fol-
lower and cause shifting problems. 

NOTE 
On 1984-early 1991 models, check that the 
left support block is not cocked or binding 
on its bearing. 
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10. Perform the Gear Engagement Check/Adjustment 
procedure in this section. 
11. Install the top cover as described in this section. 

Inspection 

1. Clean all parts, except the support block bearings, in 
solvent and dry. 
2. Check the grooves in the shift cam (B, Figure 11) for 
wear or roughness. If any of the groove profiles have ex-
cessive wear or damage, replace the shift cam. 
3. Check the support block bearings for excessive wear, 
cracks or damage. See Figure 22 and Figure 23. If neces-
sary, refer to Basic Service Methods in Chapter One to re-
place the bearings. 
4. Check the support blocks for wear, cracks or other 
damage. Replace the support blocks if necessary. 

SHIFT FORKS 

The shift forks can be serviced with the transmission 
case installed in the frame by removing the battery, oil 
tank and transmission top cover. 

@ 

FRONT 

/ 

Removal 

Refer to Figure 24. 
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.....--- Fourth gear shifter fork 

First and second gear shifter fork 

Third and fifth gear 
shifter fork 

--,/).-Measure on 
1993-1998 models 

1. Remove the transmission top cover as described in this 
section. 
2. Remove the shift cain as described in this chapter. 
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Shift shaft 

No. 1 No. 2 No. 3 

FRONT 

3. Remove the plug (Figure 25) from the transmission 
side door. 

NOTE 
Use a waterproof felt-tip pen or scribe to 
mark the installed position of each shift fork 
in the transmission (Figure 26). All three 
shift forks are unique and must be rein-
stalled in the correct positions. The No. I 
shift fork is on the right side, No. 2 is in the 
middle, and No. 3 is on the left side. 

4. Slide the shift shaft (Figure 27) out of the transmission 
case and remove the shift forks (Figure 28) from the 
transmission. 

No.2 

No. 1 

0 

No.3 
I 

0 

319 

Qi----.-·--=-.~~_--=!1

~--~_..,..:_"=1_:-r_-_ -19 
I-----" ,...-...,,-'1) ~= 6 .,.__,e ~-~.,,;:---'--

Q' .,,J==I 
1--. / 

Inspection 

' , 

Lr-===1~-~--1'/ ci) 
-,-~ /(g 

l= = I_ 

0~ 
11.LL..JL______J_,,,1 

A l 

1. Inspect each shift fork (Figure 29) for excessive wear 
or damage. Replace worn or damaged shift forks as re-
quired. 
2. On 1993-1998 models, measure the thickness of eacl1 
shift fork finger (A, Figure 30) where it contacts the slid-
ing gear groove (Figure 31) . Replace any shift fork with a 
finger thickness worn to the specification in Table 2. 
3. Check the shift forks for arc-shaped wear or burn 
marks (B, Figure 30). Replace damaged shift forks. 
4. Roll the shift fork shaft on a flat surface and cl1eck for 
bends. Replace the shaft if it is bent. 
5. Install each shift fork on the shift shaft. The sbift forks 
must slide smootbJy with no binding or roughness (Fig-
ure 32). 
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Assembly 

Refer to Figure 33 to identify the transmission gears. 
1. Coat all bearing and sliding surfaces with assembly oil. 
2. To install the shift forks and. shaft (Figure 20), perform 
the followin~r 

a. Insert the No. 1 shift fork into the mainshaft first 
gear groove. 

b. Install the No. 2 shift fork into the countersbaft third 
gear groove. 

c. Install theNo. 3 shiftforkintothemainshaftsecond 
gear groove. 

3. Insert the shift shaft through the transmission side door 
(Figure 27), through all three shift forks and into the 
transmission case on the other side. Push the shift shaft in 
until it bottoms. 
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4. Apply a light coat of Loctite Pipe Sealant with Teflon 
to the shift sbaftplug threads. h1stall the plug (Figure 25) 
into the side door and tighten securely. 
5. Check that forks move smoothly when the gear posi-
tion is changed 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. 
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Removal 

1. Ren1ove the exhaust system as described in Chapter 
Eight. 
2. Drain the transmissjoo oil as described in Chapter 
Three. 
3. Remove the primary chajncase cover as described in 
Chapter Five. 
4. Remove the clutch release a:rm (Figure 34). 
SA. On 1984-1986 models, remove the trans1nission 
clutch release cover (Figure 35). 
5B. On 1987-1998 models, remove the transn1ission 
clt1tch release cover as described in this chapter. 
6. Remove the clutch assembly as described in Chapter 
Five. 
7. Remove the primary cbaincase housing as described in 
Chapter Five 
8. Remove the shift forks as described in this chapter. 
9. Remove the bearing inner race from the n1ainshaft as 
follows: 

a. Attach the mainshaft bearing race puller and instal-
lation tool (TIMS part No. 34902-84) to the inner 
bearing race following the manufacturer 's instruc-
tions. 

b. Tighten the puller bolt and withdraw the umer race 
from the mainsba:ft (Figure 36). 

lOA. On 1986-early 1991 models, remove the roller 
(Figure 37) and clutch pushrod (Figure 38) . 
l OB. On late 1991-1998 models, remove tbe oil slinger 
and clutch pushrod. 
11. Turn the transmission by hand and shift the transmission 
into gear to keep the gears fro111 rotating. 

NOTE 
The mainshaft and countershaft nuts have 
left-hand threads. Turn the nuts clockwise 
to loosen them. 

12. Loosen the countershaft and mainsha:ft locknuts and 
spacers (Figure 39). Do not remove at this time. 
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13. Remove the drive sprocket as described under Trans-
mission Drive Sprocket in this chapter. 
14. Remove the bolts securing the transmission side door 
(Figure 40) to the transmission case. 

CAUTION 
When removing the transmission side door 
in Step 14, do not tap the transmission shaft 
from the opposite side. This will damage the 
side door bearings. 

15. Tap the transmission side door to loosen its seal with 
the transmission case. 

NOTE 
If the transmission side door will not remove 
easily fro,n the transmission case, perform 
Step 16B. 

J 6A. Slowly withdraw the transmission side door and the 
transmission gear assemblies from the transmission case 
(Figure 41). 
16B. To assist in removing the transmission door and the 
gear assemblies, perform the following: 

a. Following the manu.facturer 's instructions, install 
the special five-speed door puller tool (JIMS part 
No. 2283) onto the door. 

b. Alternating from side to side, tighten the outside 
screws one-half turn at a time until the door releases 
from the transmission case. Remove the special 
tool. 

c. Slowly withdraw the transmission side door and the 
transmission gear assemblies from the transmission 
case (Figure 41). 

17. Remove the transmission side door gasket. Do not 
lose the locating pins. 
18. If necessary, service the side door and transmission 
assembly as described in this chapter. 
19. If necessary, remove the main drive gear as described 
in this chapter. 

Installation 

1. If the main drive gear was removed, install it as de-
scribed in this chapter. 
2. Remove all gasket residue from the side door and 
transmission case mating surfaces. 
3. InstaU a n.ew gasket onto the transmission case. If the 
locating pins were removed, install them. 
4. Install the side door and transmission assembly into 
the transmission case. Make sure the side door fits flush 
against tl1e transmission case. 
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5. Insta11 the transmission side door 5/16-in. and 1/4-in. 
bolts finger-tight. Tighten the bolts to the following: 

a. 5/16-in. bolts: 13-16 ft. -lb. (18-22 N•m). 
b. 1/4-in. bolts: 80-106in.-lb. (10-12 N•m). 

6. Tum the transmission by hand and shift the transmis-
sion into two different gears to keep the gears from tum-
. 1ng. 
7. Install the spacers and lockouts (Figure 39) onto the 
transmission shafts. 

NOTE 
The mainshaft and countershaft nut have 
left-hand threads. Turn the nuts counter-
clockwise to tighten them. 

8. Tighten the co·untersl1aft and .mainshaft lockouts to the 
following: 

a. 1984-1995 models: 27-33 ft.-lb. (37-45 N•m). 
b. 1996-1998 models: 45-55 ft.-lb. (61-75 N•m). 

CAUTION 
Wrap the mainshaft clutch hub splines on 
1990 and later models with tape to prevent 
the splines from damaging the inner pri-
ma,y housing oil seal. 
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9. Instal1 the bearing inner race onto tbemainshaft as fol-
lows: 

a. Measure the length of the bearing inner race. On 
early 1985 models, the race is 0.8125-0.8975 in. 
(20.637-22.796 mm) long. On late 1985 and later 
models, the race is 0.9950-1.000 in. (25.273-25.4 
mm) long. Length of race will determine its frnal in-
stallation position. 

b. Apply clean oil to the transmission shaft bearing 
s·urface, shaft threads and inner surface of the inner 
race. 

c. Position the bearing with the chamfered edge going 
on first, toward the transmission case, and slide the 
bearing inner race on t11e mainshaft, 

d. Use the same special tool setup used for bearing in-
ner race removal. 

e. Install the extension shaft onto the mainshaft. 
f. Place the posher tube, two flat washers and nut over 

the extension shaft. 
g. Place a wrench on the end of the sleeve pilot screw 

flats. 

CAUTION 
Install the inner bearing race to the dimen-
sion in substeps h and i. This dimension 
aligns the race with the bearing outer race 
installed in the primary chaincase. Install-
ing the wrong race or installing it incor-
rectly will damage the bearing and race 
assenibly. 

NOTE 
The mainshaft has left-hand threads. 
Tighten the large nut cou,iterclockwise to 
tighten it in substeps hand i. 

h. On early 1985 models (with the 0.8125-0.8975 in. 
[20.637-22.796 mm] long race), tighten the large 
nut until the inside edge of the bearing inner race is 
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spaced away from the main drive gear by 0.200 in. 
(5.08 0101). 

i. On late 1985 and later n1odels (with the 
0.9950-1.000 in. (25.273-25.4 mm] long race), 
tighten the large nut t1ntj) the inside edge of fhe 
bearing inner race is spaced away from tl1e n1ain 
drive gear by 0.100 in. (2.54 mm). 

j. Remove the special tools. 
lOA. On 1986-early 1991 models, install the clutch 
pushrod (Figure 38) and roller (Figure 37). 
lOB. On late 1991-1998 models, install the oil slinger 
and clutch pushrod. 
11. Install the shift forks as described in this chapter. 
12. Install the primary chaincase housing as described in 
Chapter Five. 
13A. On 1986 models, install the transmission clutch re-
lease cover (Figure 35). 
13B. On 1987-1998 models, install the transmission 
clutch release cover as described in this chapter. 
14. Install the primary cbaincase cover as described in 
Chapter Five. 
15. Install the drain plug and refill the transmission oil as 
described in Chapter Three. 
16. Install the exhaust system as described in Chapter 
Eight. 
17. 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. 

Refer to Figure 42 and Figure 43. 

Shaft Disassembly 

The transmission shaft assemblies must be partialJy dis-
assembled prior to removing both shafts from the side 
door. Do not try to remove the shafts with all of the gears 
in place. 

The snap rings are difficult to loosen and remove even 
with high-quality snap ring pliers. Heavy-duty retaining 
ring pliers (JIMS part No. 1133) or an equivalent are rec-
ommended for fuis procedure. 

Store all of the transmission gears, snap rings, washers 
and split beari11gs in the order of removal. 
1. Remove the transmission side door and transmission 
shaft assemblies as described in this chapter. 
2. Protect tl1e splines and threads on the mainshaft with 
tape or a plastic sleeve (Figure 44). 
3. Remove tl1e mainshaft second gear (Figure 45) . 
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@ TRANSMISSION ASSEMBLY (1984-1986 MODELS) 
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1. Bearings 11. Spacer 20. Spacer 
2. Mainshaft 12. Access cover 21 . Countershaft 
3. Snap ring 13. Gasket 22. Countershaft third gear 
4. Thrust washer 14. Spacers 23. Countershaft second gear 
5. Mainshaft third gear 15. Malnshaft fourth gear 24. Spacer (1984-early 1987) 
6. Mainshaft second gear 16. Malnshaft first gear 25. Countershaft fifth gear 
7. Right pushrod end 17. Countershaft first gear 26. Snap ring 
8. Pushrod 18. Spacer 27. Thrust washers 
9. Left pushrod end 19. Countershaft fourth gear 28. Clutch release bearing 

10. Nuts 
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TRANSMISSION ASSEMBLY (1987-1998 MODELS) 
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1. Mainshaft first gear 12. Side door 
2. Mainshaft 13. Gasket 
3. Snap ring 14. Spacer 
4. Thrust washer 15. Mainshaft fourth gear 
5. Mainshaft third gear 16. Spacer 
6. Mainshaft second gear 17. Countershaft fourth gear 
7. Split bearings 18. Countershaft first gear 
8. Oil slinger assembly 19. Countershaft 
9. Clutch pushrod 20. Countershaft third gear 

10. Locknut 21 . Countershaft second gear 
11. Washer 22. Countershaft fifth gear 
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4. Remove the snap ring (Figure 46) from the 
countershaft. 

5A. On 1984-1986 models, remove the countershaft fifth 
gear and the spacer. 

5B. On 1987-1998 models, remove the countershaft fifth 
gear (Figure 47). 
6. Remove the countershaft second gear (Figure 48). 

CAUTION 
Do not expand the split bearings any more 
than necessary to slide them o_ff the shaft.' 
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The bearing carriers are plastic and will 
fracture if expanded too far. 
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7. Remove the split bearing (Figure 49) from the 
countershaft. 
8. Slide off the washer and remove the snap ring (Figure 
50) from the countershaft. 
9. Re1nove the countershaft third gear (Figure 51). 

NOTE 
The snap ring in Step l O must be released 
and moved 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 
52) behind the mainsbaft tllird gear. Slide the snap ring 
away from the t11ird gear. 
1 l. Slide the third gear toward the side door and remove 
the snap ring (Figure 53) and washer. 
12. Remove the mainshaft fuird gear (Figure 54). 
13. Remove the washer and snap ring (Figure 55). 
14. Remove the split bearing (Figure 56) from the 
countershaft. 
15. Place a brass or ah1minum washer (Figure 57) be-
tween the countershaft fourth gear and the mainshaft 
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fol1rtl1 gear. This locks both transmission shafts from rota-
tion. 
16. If not loosened during removal, loosen and remove 
the locknuts and washers (Figure 58) securing the shaft 
assemblies to the side door. Remove the brass or alumi-
nt1m washer from between the shafts. New locknuts must 
be installed during assembly. 
17. Press the countershaft out of its side door bearing as 
follows: 

a. Support the countershaft first gear in a press with a 
tube (A, Figure 59) so the countershaft can be 
pressed out without interference. Center the 
countershaft under the press ram. 

b. Place a mandrel (B, Figure 59) on top of the 
countershaft and press the countershaft out of the 
side door. 

18A. On 1984-1986 models, remove the spacer, fourth 
gear, spacer, frrst gear and washer from the countershaft. 
18B. On 1987-1998 models, remove the spacer (A, Fig-
ure 60), fourth gear (B), first gear (C) and washer (D) 
fro1n the cotmtershaft. 
19. Remove the split bearing (A, Figure 61) from the 
countershaft. 
20. If necessary, remove the snap ring (B, Figure 61) 
from the countershaft. 
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21. Re1nove the first gear (Figure 62) from the 
mainshaft. 
22. Remove the snap ring and wasl1er (A, Figure 63) 
from the 1nainshaft. 
23. Press the .mainshaft out of its side door bearing as fol-
lows: 

a. Support the mainshaft fourth gear on a tt1be (A, Fig-
ure 64) in a press so the 1nainshaft can be pressed 
out without interference. Center tl1e mainshaft tm-
der the press ram. 

b. Place a mandrel (B, Figure 64) on top of the 
mainshaft and press the mainshaft out of the side 
door. 

24. Remove the fourth gear and spacer (B, Figure 63) 
from the mainshaft. 
25. Inspect all parts as described in this section. 

Shaft Assembly 

CAUTION 
Install ne»1 snap rings at every location to 
ensure proper gear alignment and engage-
ment. Never reinstall a snap ring that has 
been removed because it is distorted and 
weakened, and it may fail. Make sure each 
new snap ring is correctly seated in its re-
spective shaft groove. 

1. Apply a light coat of clean trans1nission oil to all mat-
ing gear surfaces and to all split bearing haJves before as-
sembly. 
2. If removed, install the side door bearings as described 
in this ehapter. 
3. Install the following onto the mainshaft: 

a. If the snap ring was removed, install a new snap ring 
(Figure 65). 

b. Position the first gear with the shift dog side going 
on last and install the first gear (Figure 66). 

c. InstaJJ the snap ring (A, Figure 67) and washer (B). 
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d. Install tbe split bearing (Figure 68). 
e. Position the fourth gear with the shift dog side go-

ing on first and install the fourth gear (Figure 69). 
f. Position the spacer with the beveled side facing out 

(Figure 70) and install the spacer. 
4A. On 1984-1986 models, install the spacer, fourth gear, 
spacer, first gear and washer onto the countershaft. 

a. If the snap ring was removed, install a. new snap 
• nng. 

b. Install the washer and push it against the snap ring. 
c. Install the split bearing. 
d. Position the first gear with the shoulder side going on 

last and install the first gear onto tbe split bearing. 
e. Install the spacer and then the fourth gear and the 

spacer. 
4B. On 1987-1998 models, install the following onto the 
countersbaft: 

a. If tbe snap ring was removed, install a new snap ring 
(A, Figure 71). 

b. Install the washer (B, Figure 71) and push it against 
the snap ring. 

c. Install the split bearing (Figure 72). 
d. Position the first gear with the shoulder side (Fig-

ure 73) going on last and install the first gear onto 
the split bearing (Figure 74). 
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e. Position the fourth gear with the wide shoulder (Fig-
ure 75) going on first and install the fourth gear. 

f. Position the spacer with the beveled side facing out 
(Figure 76) and install the spacer. 

5. Apply transmission oil to the inner race of both bear-
ings and to the shoulder of both shaft assemblies. Also ap-
ply transmission oil to the inner threads and ends of the 
special tools used in Step 8. 
6. Position the countershaft (A, Figure 77) on the left 
side of ·the side door. Position the mainshaft (B, Figure 
77) on the right side of the side door. 
7. Mesh the two shaft assemblies together and start them 
into the side door bearings (Figure 78). 
8. Attach tl1e shaft installers (JIMS part No. 2189) onto 
the ends of both shafts. 
9. Alternating between both shafts, tighten the shaft in-
stallers (Figure 79) until both shaft shoulders bottom on 
the inner race of the side door bearings (Figure 80). 
10. Unscrew and remove the special tools. 

CAUTION 
Always install new locknuts. If an old 
locknut is reinstalled, it may work loose and 
cause costly transmission daniage. 
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11. Install the spacers (A, Fjgure 81) and new locknuts 
(B). 
12. Start the new locknt1ts by l1and 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 mainsbaft fourth gear. 
This will lock both transmission sl1afts. 
14. Tighten the coontershaft and n1ainshaft lockouts 
(Figure 82) to the following: 

a. 1984-1994 models: 27-33 ft.-lb. (37-45 N•n1). 
b. 1995-1998 models: 45-55 ft.-lb. (61-75 N•m). 

15. Install the following onto the mainshaft: 
a. Install the split bearing (Figure 83). 
b. Move the snap ring (A, Figure 84) installed in Step 

3 out of tl1e groove and toward the first gear. 
c. Install the washer (B, Figure 84) and-slide it against 

the soap ring (A, Figure 85). 
d. Position the third gear with the shift dogs side (B, 

Figure 85) going on last. Install the third gear onto 
tl1e sp}jt bearing (Figure 86). 

e. Install the washer (A, Figure 87) and snap ring (B). 
Make sure the snap ring is correctly seated in the 
mainshaft groove. 

CHAPTER SEVEN 

• 



FIVE-SPEED TRANSMISSION 

A 

333 

f. Move third gear away from the first gear and up 
against the washer and snap ring installed in 
substep e. 

g. Reposition the washer and snap ring (A, Figure 84) 
behind third gear. Make sure the snap ring is cor-
rectly seated in the mai11shaft groove. 

16. Install the following onto the countershaft: 
a. Position the third gear with the shift fork groove 

(Figure 88) side going on last and install the third 
gear. 

b. Install the snap ring (A, Figure 89) and washer (B). 
c. Install the split bearing (Figure 90). 
d. Position the second gear with the shift dog side 

(Figure 91) going on first. Install the second gear 
onto the spJit bearing (Figure 92). 

17. On the mainshaft, position the second gear with. the 
shift fork groove (Figure 93) side going on first and in-
stall the second gear (Figure 94). 
18A. On 1984-1986 models, on the countershaft, install 
the spacer and fifth gear. Install the snap ring. Make sure 
tbe snap ring is correctly seated in the countershaft groove. 
18B. On 1987-1998 models, on the countershaft, install 
the fifth gear (Figure 95). Then install the snap ring (Fig-
ure 96). Make sure the snap ring is correctly seated in the 
countersbaft groove. 
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19. Refer to Figure 97 for correct placement of all gears. 
Also make sure the gears mesh properly to the adjoining 
gears where applicable. Make sure the gears are correctly 
assembled before installing the shaft assemblies into the 
transmission case. 

Shaft Inspection 

Maintain the alignment of the transmission components 
when cleani11g and inspecting the individual parts in the 
following section. To prevent mixing parts, work on only 
one shaft at a time. 

Refer to Table 2 and inspect the service clearance and 
end play of the indicated gears and shafts. Replace parts 
that are excessively worn or damaged as described in this 
section. 

CAUTION 
Do not clean the split bearings in solvent. 
Removing all traces of solvent from the 
bearing plastic retainers is difficult. Flush 
the bearings clean with new transmission 
oil. 

1. Clean and dry the shaft assembly. 
2. Inspect the mainshaft and countershaft for: 
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a. Worn or damages splines (A, Figure 98). 
b. Excessively worn or damaged bearing surfaces. 
c. Cracked or rounded-off snap ring grooves (B, Fig-

ure 98). 
d. Worn or damaged threads (C, Figure 98). 

3. Check each gear for excessive wear, burrs, pitting, or 
chipped or missing teeth. Check the inner splines (Figure 
99) on sliding gears and the bore on stationary gears for 
excessive wear or damage. 
4. Check the gear bushings (Figure 100) for wear, cracks 
or other damage. 
5. To check stationary gears for wear, install them in their 
original operating positions. If necessary, use the old snap 
rings to secure them in place. Then spin the gear by hand. 
The gear should turn smoothly. A roughly turning gear in-
dicates heat damage. Check for a dark blue color or gall-
ing on the operating surfaces. Rocking indicates 
excessive wear to the gear and/or shaft. 
6. To check the sliding gears, install them in the original 
operating positions. The gear should slide back and forth 
withot1t any binding or excessive play. 
7. Check the shift fork slot (Figure 101) for wear or dam-
age. 
8. Check the dogs on the gears for excessive wear, round-
ing, cracks or other dama.ge. Refer to Figure 102-. When 
wear is noticeable, make sure it is consistent on each gear 
dog. If one dog is worn more than the others, the otl1ers will 
be overstressed during operation and will eventually crack 
and fail. Check engaging gears as described in Step 10. 
9. Check each gear dog slot for cracks, rounding and 
other damage. Cl1eck engaging gears as described in 
Step 10. 
10. Check engaging gears by installing the two gears on 
the respective shafts and in the original operating posi-
tions. Mesh the gears together. Twist one gear against the 
oilier 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 
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there is no slippage. Make sure there is equal engagement 
across all of the engagement dogs. 

NOTE 
If there is excessive or uneven wear to the 
gear engagement dog~ checktheshiftforks 
carefully for bends and other damage. Refer 
to Shifter Assembly in this chapter. 

NOTE 
Replace defective gears and the m.ating 
gears, though the mating gears might not 
show as much wear· or damage. 

11. Check the spacers (Figure 103) for wear or damage. 
12. Check the split bearings (Figure 104) for excessive 
wear or damage. 
13. Replace all of the snap rings during assembly. Check 
the washers for burn marks, scoring or cracks. Replace as 
necessary. 

Side Door Bearings lnspectio.n 
and RepJacement 

The side door bearings are pressed into place and se-
cured with a snap ring. They can be removed and installed 
with a transmission door bearing remover and installer 
(JIMS part No. 1078) (Figure 105). If this special tool set 
is not available, a press is required. 
1. Clean the side door and bearings in solvent and dry 
them with compressed air. 
2. Turn each bearing inner race (Figure 106) by hand. 
The bearings must tum smoothly. If they need to be re-
placed, continue to Step 3. 
3. Remove both snap rings (Figure 107) 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 press bed with the 
outer surface facing up. 

b. Use a driver or socket to press the bearing out of the 
back side of the side door. 

c. Repeat substep b for the opposite bearing. 
5. Clean the side door in solvent and dry it thoroughly. 
6. Inspect the bearing bores in the side cover for cracks or 
other damage. Replace the side door if it is damaged. 

NOTE 
Both side door bearings have the same part 
number. 

7 A. To install the bearing witl1 the special tool set, follow 
the manufacturer's instructions. 
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7B. Instal1 the bearing with a press as follows: 
a. Support the side door in a press with the back side 

facing up. 
b. Install bearings with the manufacturer's marks fac-

ing out. 
c. Use a driver that matches the bearing outer race. 

Press the bearing into the side door until it bot-
toms. 

d. Repeat substeps b and c for the opposite bearing. 
8. Position the beveled snap ring with the sharp side (Fig-
ure 108) facing away from the bearing outer race and in-
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stall the snap ring. Make sure both snap rings are correctly 
seated in the side door grooves (Figure 107). 

MAIN DRIVE GEAR 

The n1ain drive gear and bearing assembly are pressed 
into the transmission case. If the transmission case is in-
stalled in the frame, a special transmission main drive gear 
too·1 set (JIMS part No. 35316-80) (Figure 109) is re-
quired to remove the main drive gear. If the transmission 
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 same time. 

Refer to Figure 110. 

Removal 

1. Remove the transmission shaft assemblies from the 
transmission case as described in tl1is chapter. 
2. Remove the spacer from the 1nain drive gear oil seal. 
3. Remove the circlip behind tl1e 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. Following the manufacturer's instructions, assemble 
the special tool set onto the main drive gear. Then tighten 
the puller nut slowly to pull the main drive gear (Figure 
111) from the bearing in the transmission case (Figure 
112). 
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 113) for excessive 
wear, buns, galling and pitting. Check for missing teeth. 
3. Check the gear splines (B, Figure 113) for excessive 
wear, galling or other damage. 
4. Inspect the two main drive gear needle bearings for ex-
cessive wear or dan1age. Refer to Figure 114 and Figure 
115. Insert the mainshaft into the main drive gear to check 
bearing wear. If necessary, replace the bearings as de-
scribed in this section. 



338 CHAPTER SEVEN 

@) MAIN DRIVE GEAR ASSEMBLY 
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1. Main drive gear 12. Nut 22. Screw 
2. Snap ring 13. Bearing 23. Bearing - 3. Pawl 14. Snap ring 24. Shifter lever 
4. Spring 15. 0 11 seal 25. Sprocket (Late 1991 -
5. Shift arm 16. Spacer 1998) 
6. Pin 17. Sprocket (1984- 26. Nut (Late 1991-1 998) 
7. Centering plate early 1991) 27. Lockplate (Late 
8. Spring 18. Nut 1991-1998} 
9. Oil seal 19. Drain plug 28. Screw (Late 1991 -

10. Transmission case 20. Spacer 1998) 
11. Spring 21. Oil seal 
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Needle Bearing .Replacement 

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 
(TIMS part No. 3 7842-91 ). This tool also installs the oil 
seal. If this tool is not available, a press is required. 

If the special tool is not available, measure the depth of 
both bearings before removing them. 

Replace both main drive gear needJe bearings as a set. 

CAUTION 
Never reinstall a main drive gear needle 
bearing because it is distorted during re-
moval. 

1. Remove the oil seal (Figure 116) from the clutch side 
of the main drive gear. 
2. If tb.e special tool is not used, measure and record the 
depth ofbotb bearings. 
3. Sttpport 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 
d!i ve gear and to the outer surface of both bearings. 

NOTE 
install both needle bearings with the manu-
facturer '.s name and size code facing out. 

6A. Install the bearings with the special tool as follows: 
a. The special tool has two ends with different lengths. 

The 1011g side (A, Figure 117) is for the c)·utch side 
of the main drive gear (Figure 115). The short side 
(B, Figure 117) is for the transmission side of the 
main drive gear (Figure 114). 

b. Install the main drive gear in a press with the trans-
mission end facing up. Align the new bearing with 
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the main drive gea:r and insert the installation tool 
into the bearing with the short side facing down 
(Figure 118). Operate the press until the tool shoul-
der bottoms against the gear. 

c. Tum the main drive gear over so the inner end faces 
up. Align the new bearing with the main drive gear 
and insert the installation tool into the bearing with 
the long side facing down. Operate the press until 
the tool shoulder bottoms against the gear. 

6B. If the bearings are being installed without the instal-
lation tool, use a suitable mandrel to press in the bearing to 
the depth recorded in Step 2. 
7. Install a new oil seal (Figure 116) into the clutch side 
of the main drive gear. 

Main Drive Gear Bearing Replacement 

Tl1e main drive gear bearing is pressed into the trans-
mission case. If the trans1nission case is installed in the 
frame, a transmission main bearing remover set (JIMS 
part No. 1720) (Figure 119), or an equivalent, is required 
to remove the main drive gear bearing. If the transmission 
has been removed, use a press to remove the main drive 
gear bearing. 

Whenever the main drive gear is removed, the main 
drive gear bearing is damaged and must be replaced at the 
same time. 

• 

CAUTION 
Failure to use the correct tools to install the 
bearing will cause pre,nature failure of the 
bearing and related parts. 

l. Remove the main drive gear from the transmission 
case as described in this chapter. 
2. Following the manufacturer's instructions, assemble 
the special tool set onto the main drive gear bearing. Then 
tighten the bolt and nut slowly to pull the main drive gear 
bearing from the transmission case. 
3. Clea11 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 manufacturers name 
and size code facing out. 

4. Apply transmission oil to the bearing bore in the trans-
mission case and to the outer surface of the bearing. Also 
apply oil to the nut and threadedshaft of the installer tool. 
5. Following the manufacturer's instructions, install the 
bearing onto the installation tool and assemble the instal-
lation tool. 
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6. Slowly tighten the puller nut to pull the bearing into 
the transmission case. Contintte until the bearing bottoms 
in the case . 
7. Disassemble and remove the installation tool. 

Installation 

1. Replace the main drive gear bearing and oil seal as de-
scribed in the previous section. 
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 trans1nission and within a 45° angle to horizontal 
(Figure 120). Make sure it is fully seated in the snap ring 
groove. 
4. Install the new oil seal into the case so the 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 main drive gear into the main drive gear 
bearing as far as it will go. llold it in place and assemble 
the special tool onto the1nai:n drive gear and transmission 
case by following the manufacturer's instructions. 
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7. Slowly tighten tb.e 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 seal. 
10. Install the transmission shaft assemblies from the 
transmission case as described in this chapter. 

TRANSMISSION SIDE COVER 

Removal 

l . Remove the exhaust syste1n as described in Chapter 
Eight. 
2. Drain the trans1nission 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 side cover mounting bolts and re.move the 
side cover. Remove t11e gasket. Do not lose the locating 
d.owels. 
4. At the clutch cable in-line adjuster, slide the rubber 
boot away from the adjuster (Figure 121). Loosen the ca-
ble locknut and turn the adjuster to provide as 1n·uch cable 
slack as possible. 

Disassembly 

Refer to Figure 122. 

NOTE 
Before removing the snap ring in Step 1, 
note the position of the snap ring opening. 
The snap ring must be reinstalled with the 
opening in the same position. 

1. Remove the snap ring (A, Figure 123) from the groove 
in the side cover. 
2. Lift the inner ramp (A, Figure 124) out of the cover 
and disconnect it from the clutch cable coupling (B). 
3. Remove the clutch cable coupling (A, Figure 125). 
4. Remove the inner ramp and baUs (B, Figure 125). 
5. If necessary, remove the clutch cable (B, Figure 123) 
from the side cover. 



342 

Assembly 

1. If removed, screw the clutch cable into the side cover. 
Do not tighten the cable fitting at this time. 
2. Install the inner ramp and balls (B, Figure 125). Cen-
ter a ball in each socket. 
3. Install the clutch cable coupling onto the clutch cable 
as shown in A, Figure US. 
4. Connect the inner ramp to the clutch cable coupling 
(B, Figure 124). 
5. Align the inner ramp socket with the balls and install 
the inner ramp as shown in Figure 126. 
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 123. Make 
sq.re the snap ring is seated correctly in the groove. 

Installation 

1. If removed, install the locating dowels. 
2. Install a new gasket. 
3. Install the side cover and bolts. Tighten the bolts in a 
crisscross pattern to 80-106 in.-lb. (9-12 N•m). 
4. Refill the transmission with oil as described in Chapter 
Three. 
5. Install the exhaust system as described in Chapter 
Eight. 
6. Adjust the clutch as described in Chapter Three. 

Inspection 

1. Clean the side cover and aU components thoroughly in 
solvent and dry them with compressed air. 
2. Check the release mechanism balls and ramp ball 
sockets for cracks, deep scoring or excessive wear (Fig-
ure 127). 
3. Cb.eek the side cover (Figure 128) for cracks or dam-
age. Check the clutch cable threads ru1d the coupling snap 

CHAPTER SEVEN 
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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 cll1tch adjustment. 
4. Replace the clutch cable 0-ring if it is damaged. 
5. Replace all worn or damaged parts. 

TRANSMISSION DRIVE SPROCKET 

Removal 

NOTE 
The mainshaft bearing race does not need to 
be removed for the transmission drive 
sprocket to be removed. 

l. Remove the primary chaincase assembly as described 
in Chapter Five. 
2. If necessary, install a Sprocket Locker Tool (JIMS part 
No. 2260) (Figure 129) onto the transmission drive 
sprocket by following the manufacturer 's instructions. 
3A. On 1984-early 1991 models, remove the sprocket 
nut locking screw (Figure 130). 
3B. On late 1991-1998 models, remove the two Allen 
bolts and the lockplate (Figure 131). 
4A. Shift the transmission into gear. 
4B. If the drive belt is still in place, have an assistant ap-
ply the rear brake. 

CAUTION 
Thesprocketnuthasleft-handthreads. Turn 
the tool clockwise to loosen it in Step 5. 

5. Use the Mainsbaft Sprocket Nut Wrench (JIMS part 
No. 94660-37A) as follows: 

a. Install the inner collar (Figure 132) onto the end of 
the mainshaft. 

b. 1nstal1 the wrench onto the sprocket nut (Figure 
133), tum it clockwise witb a 1/2-in. drive, and 
loosen the nut. 
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6. Remove the special tools and the nut from the 
mainshaft. 
7. Carefully remove the transmission drive sprocket from 
the mainsha:ft. Do not damage the bearing race. 

Installation 

I. Use the same tool setup used during removal. 
2. Carefully install the transmission drive sprocket onto 
the mainshaft. Do not damage the bearing race. 

CAUTION 
The sprocket nut has left-hand threads. Turn 
the tool counterclockwise to tighten it in 
Step 5. 

3. Apply high-strength threadlocking compound to the 
sprocket nut p1ior to installatio11. 
4. Position the sprocket nut with the flanged side facing 
the drive sprocket and install the sprocket nut. 
SA. On 1984-early 1991 models, perform the following: 

a. Have an assistant apply the rear brake. 
b. Tighten the sprocket nut to 110..,120 ft.-lb. (149-163 

N•m). 
c. Locate a lock screw hole in the sprocket that most 

closely matches that alignment in Figure 134. If 
none of the tapped holes align, turn the sprocket 
counterclockwise to obtain correct alignment. Do 
not loosen the nut to align the boles. Apply 
low-strength threadlock.ing compound to t11e lock-
ing screw t]rreads and install the screw into the 
sprocket. 

d. Tighten the lock screw to 50-60 in.-lb. (6-7 N•m). 

CAUTION 
Do not exceed 150 ft.-lb. (203 N •m) when 
tightening the sprocket nut. 

5B. On late 1991-1994 models, perform the following: 
a. Have an assistant apply the rear brake. 

I 
I 

... 
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b. Tighten the sprocket nut to 110-120 ft.-lb. (I 49-163 
N •m). 

NOTE 
Threadlocking compound patches are ap-
plied to the locktng screw threads. These 
screws can be reused up to three times. Then 
either replace the screws, or apply a 

low-strength threadlocking compound to 
the threads. 
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c. Install the Iockplate (Figure 135) and align two of 
the Iockplate l1oles with the two tapped holes in the 
sprocket (Figure 136). If the holes do not align, turn 
tl1e sprocket counterclockwise to obtain correct 
alignment. Do not loosen the nut to align the holes. 
Apply low-strength threadlocking compound to the 
locking screw threads and install the screw into the 
sprocket. 

d. Tighten the locking screws to 84-108 in.-lb. (9-12 
N•m). 

5C. On 1995-1998 models, perform the following: 
a. Have an assistant apply the rear brake. 
b. Tighten the sprocket nut to 50 ft.-lb. (68 N•m). 
c. Scribe a line across the sprocket nut and the 

sprocket as shown in Figure 137. Then tighten the 
sprocket nut an additional 30-40° (Figure 137). 

NOTE 
Always use two locking screws to secure the 
lockplate. 

d. Install the lockplate (Figure 135) and align two of 
the lockplate holes with the two tapped holes in the 
sprocket (Figure 136). If the holes do not align, turn 
the sprocket counterclockwise to obtain correct 
alignment. Do not exceed 45°. Do not loosen the nut 
to align the holes. Apply low-strength 
threadlocking compound to two locking screw 
threads and install the screws into the sprocket. 

NOTE 
Threadlocking conipound patches are ap-
plied to the locking screw threads. These 
screws can be reused up to three times. Then 
either replace the screws, or apply a 
low-strength threadlocking compound to 
the threads. 

e. Tighten the locking screws to 90-1 10 in.-lb. (10-12 
N•m). 

6. Install the primary cbaincase assembly as described in 
Chapter Five. 

TRANSMISSION CASE 

Only remove the transmission case if it requires re-
placement or to perform extensive frame repair or replace 
the frame. All internal transmission components can be 
removed with the case in the frame. 
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Removal 

IA. On 1993-1998 FLH and FLT series models, drain the 
engine and transmission oil as described in Chapter Three. 
lB. On all other 1nodels, drain transmission oi1 as de-
scribed in Chapter Three. 
2. Remove the primary chaincase assembly as described 
in Chapter Five. 
3. If the transmission is going to be serviced, remove the 
transmission mainshaft and cot1ntershaft assemblies as 
described in this chapter. 
4. If necessary, remove the main drive gear as described 
in this chapter. 
5. Remove the starter as described in Chapter Nine. 
6. Disconnect the foot shifter rod from the shifter arm. 
7. Remove the shifter lever from the shifter ann. 
8. Remove the clamp bolt (A, Figure 138) and remove 
the shift rod lever (B). 
9. Loosen the locknut (C, Figure 138) and tum the ad-
juster screw (D) out until it clears the centering plate slot 
of the shifter pawl assembly within the transmission case. 
10. Remove the retaining ring and flat washer from the 
splined end. of the shifter shaft. Push on the end of the shift 
lever to free the shifter pawl assembly from the transmis-
. s1on case. 

11. Label and then disconnect the oil hoses at the trans-
mission case and oil filter mount (on early models). 
12A. On 1993-1998 FLH and FLT series models refer to . ' Figure 139 and disconnect the following hoses: 

a. Transmission housing-to-crankcase hose. 
b. Oil pan-to-oil pump hose. 
c. Transmission housing-to-oil filter hose. 

12B. On all other models, disconnect the transmission 
vent hose. 
13A. On 1984 models, unscrew and remove the oil filter 
at the bottom of the transmission case. 
13B. On 1985-1998 models except the 1993-1998 FLH 
and FLT series models, label the engine oil hoses at the oil 
filter mount. Then remove the oil ftlter mount. 
14. Support the engine with wooden blocks and a suit-
able jack. 

CAUTION 
On 1993-1998 FLH and FLT series models I 
do not damage the oil pan when positioning 
the jack 

15. Remove the swing arm as described in Chapter 
Twelve. 
16. Remove the bolts and washers securing the engine to 
the transmission. 
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17. On some 1993-1998 FLH and FLT series models, re-
move the bolts securing the oil fill spout, if necessary. Re-
move the spout and gasket. 
18. Remove the transmission case from the right side. If 
removal is difficult, use a 3/16-i11. ball hex socket driver 
and remove the Allen bolts securing the oil pan to the 
transmission case as described in this chapter. 

Installation 

1. lnstaJJ the transmission housing into the frame from 
the right side. Install the bolts and nuts and tighten fin-
ger-tight at this time. 
2. If removed, install the oil pan as described in this chap-
ter. 
3. Install the swing arm as described in Chapter Twelve. 
4. Install the passenger footpeg mounting bracket on 
FLH and FLT series 1nodels. Make sure the roll pin in 
each bracket engages the hole in rubber molmt. 
5. Install the pivot shaft mounting brackets on FXR series 
models. Make sure roll pin in each bracket engages hole in 
rubber mount. 
6. On 1984-early 1986 models, make sure that the flat on 
the pivot shaft engages the flat on the right-side rubber 
mount. 
7. If passenger footpegs were removed, position the 
footpegs so that they fold at a 45° angle. Then tighten the 
mounting nuts to 20-25 ft.-lb. (27-35 N•m). 
8. If removed, install the shift arm assembly into the 
transmission ho11sing as described in this chapter. 
9. On FLH and FLT series models, install the oil fill 
spout, if removed, as follows: 

a. Remove gasket residue from 1nating surfaces. 
b. Install a new oil spout gasket and position tl1e cutout 

side at the bottom. 
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9 OIL PAN ASSEMBLY (1993•1998 FLH AND FLT SERIES MODELS) 

B~p 
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1. 011 filler cap 12. Oil seal 21 . Transmission housing-to-oil 
2. Oil filler spout 13. Needle bearing filter hose 
3. Bolt 14. Spacer 22. Bolt 
4. Dowel pin 15. Transmission housing- 23. Oil pan 
5. Gasket to-crankcase hose 24. 0-ring 
6. Transmission housing 16. Hose fitting 25. Transmission oil plug 
7. Plug 17. Gasket 26. Oil pan-to-oil pump hose 
8. Dowel pin 18. Hose fitting adapter 27. Hose clamp 
9. Pillow block pin 19. Hose fitting 28. Hose fitting 

10. Bearing 20. Hose clamp 29. Engine oil drain plug 
11. Snap ring 

c. Install the oil spout and the bolts and tighten se-
curely. 

10. Install the shift lever rod (B, Figure 138) and clamp 
bolt (A). Securely tighten the bolt. 

CAUTION 
The oil spout gasket must be installed cor-
rectly. Otherwise, there will be an oil spout 
leak. 

11. Install the shifter lever onto the shifter arm. 
12. Connect the foot shifter rod to the shifter arm. 
13. Install the starter as described in Chapter Nine. 
14. If removed, install the main drive gear as described in 
this chapter. 
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ENGINE FRONT MOUNT (1993-1998 FLH AND FLT SERIES MODELS) 
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1. Frame 
2. Bolt 
3. Regulator mounting 

bracket 

\ 5. If the transmission was serviced, install the transmis-
sion mainshaft and countershaft assemblies as described 
in this chapter. 
16. Install the primary cbaincase assembly as described 
:in Chapter Five. 
l7A. On 1993-1998 FLT models, reconnect the follow-
ing hoses (Figure 139): 

a. Transmission housing-to-crankcase hose. 
b. Oil pan-to-oil pump hose. 
c. Transmission housing-to-oil filter hose. 
d. Tighten the clamps sectrrely. 

17B. On all other models, reconnect the transmission 
vent hose. 
18A. On chain-drive models, coat the rear chain boots (if 
used) and the mating surfaces on the primary housing and 
transmission with RTV silicone sealant. Secure the boots 
to the housing and tighten screws in a crisscross pattern. 
18B. On belt-drive models, adjust the drive belt as de-
scribed :in Cl1apter Three. 
19. Tighten the transmission-to-engine mounting bolts to 
33-38 ft.-lb. (45-52 N•m). 
20. Connect the foot shifter rod to the shifter arm. 

---·~ • 

\ 

7 2 
4. Washer 
5. Front engine mount bolt 
6. Nut 
7. Washer 

21 . On 1984 models, install the oil filter to the bottom of 
the transmission case. 
22. On 1985-1998 models, install the oil filter n1ount and 
the mounting bolt. 
23. Wipe the oil filter seal with clean engine oil and 
screw the filter onto the filter mount. 
24. Adjust the following: 

a. Perform the shifter adjustments as described in this 
chapter. 

b. Adjust the rear drive chain as described in Chapter 
Three (models so equipped). 

c. Readjust the rear drive belt as described in Chapter 
Three (models so equipped). 

25. Install the remaining parts previously removed to ac-
cess the transmission housing. 
26. Refill the transmission and primary housings with the 
correct type and quantity of oil as described in Chapter 
Three. 
27. On 1993-1998 FLH and FLT series models, reftll the 
engine oil as described in Chapter Three. 

NOTE 
Recheck the pivot shaft nut torque every 
5000 miles (8000 km). 
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OIL PAN TORQUE SEQUENCE (1993-1998 FLH AND FLT SERIES MODELS) 
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TRANSMISSION OIL PAN 
(1993-1998 FLB AND FLT SERIES MODELS) 

Refer to Figure 139. 

Removal 

l. Park the motorcycle on a level surface and support it 
securely. 
2. Drain the engine and transmission oil as described in 
Chapter Three. 
3. Disconnect the oil pan-to-oil pump hose at the front of 
the oil pan. 
4. Use a 3/16-in. ball hex socket driver and remove the 
Allen bolts securing the oil pan to the transmission case. 
5. Remove the engine oil dipstick. 

CAUTION 
The engine oil dipstick rnust be removed 
prior to removing the oil pan. Otherwise, 
the dipstick will contact the oil pan and be 
damaged during removal of the _pan. 

6. Remove the oil pan from the transmission case. 

NOTE 
If' the oil pan contacts the frame cross mem-
ber and cannot be removed, the front engine 
mount must be disconnected as described in 
Step 7. 

o! 
- - ~ 10 ~0----

0 

7. Disconnect the front engine mount (Figure 140) and 
remove the oil pan as described in the following: 

a. Remove tl1e left voltage regulator bracket bolt. 
b. Loosen the right voltage regulator bracket bolt. 
c. Pivot the left end of the regulator bracket forward. 
d. Remove the front engine nut, bolt and washers. 
e. Carefully raise the front of the engine and support 

it. 
f. Slide the oil pan forward and remove it. 

8. Remove all gasket residue from the oil pan and trans-
mission case gasket surfaces. 
9. Clean the oil pan in solvent and dry thoroughly with 
compressed air. 

Installation 

1. Apply a thin coat of Hylomar gasket sealer or an 
equivalent to the oil pan gasket surfaee. 
2. Place a new gasket onto the oil pan. Allow the sealer to 
dry to a slightly tacky feel before installing the oil pan. 
3. Install the oil pan and gasket. Install the oil pan mount-
ing bolts; tighten bolts two turns after making initial 
thread engagement. Check that the gasket is centered cor-
rectly on the oil pan. 
4. Tighten all oil pan bolts fmger-tight. The11 tighten bolts 
in the order shown in Figure 141 to 80-106 in.-lb. (9-12 
N•m). 
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5. If the front engine bolt was removed, perform the fol-
lowing: 

a. Remove the wooden blocks supporting the engine. 
b. Install the front engine mount bolt, washers and nut. 

Tighten the bolt and nut to 35-45 ft.-lb. (47-61 N•m). 
c. Move the voltage regulator and 1nounting bracket 

back until the bolt holes align. Install the left bolt. 
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Tighten both voltage regulator mounting bracket 
mounting bolts to 15-19 ft. -lb. (20-26 N•m). 

6. Connect tl1e oil pan-to-oil pump hose at the front of the 
oil pan. Securely tighten the clamp. 
7. Refill the engine oil ru.1d transmission oil as described 
in Chapter Three. Check the oil pan for leaks and repair if 
necessary. 

Table 1 FIVE-SPEED TRANSMISSION SPECIFICATIONS 
Transmission type 
Internal gear ratios 

1984-1993 
First gear 
Second gear 
Third gear 
Fourth gear 
Fifth gear 

1994 
First gear 

Domestic 
HDI 

Second gear 
Third gear 

Domestic 
• HDI 

Fourth gear 
Fifth gear 

1995-1999 
First gear 
Second gear 
Third gear 
Fourth gear 
Fifth gear 

Overall gear ratios* 
1991-1992 

First gear 
Second gear 
Third gear 
Fourth gear 
Fifth gear 

1995-1997 
First gear 
Second gear 
Third gear 
Fourth gear 
Fifth gear 

Transmission fluid capacity 
1984-1990 
1991-1998 

Five-speed, constant mesh 

3.24 
2.21 
1.60 
1.23 
1.00 

3.24 
3.21 
2.21 

1.60 
1.57 
1.23 
1.00 

3.21 
2.21 
1.57 
1.23 
1.00 

10.93 
7.46 
5.40 
4.15 
3.37 

10.11 
6.96 
4.95 
3.86 
3.15 

16 oz. (473 ml) 
20-24 oz. (591-710 ml) 

*Overall gear ratios indicate the number of engine revolutions required to drive the rear wheel one revolution. Not available for 
all model years. 
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Table 2 FIVE-SPEED TRANSMISSION SERVICE SPECIFICATIONS 
Item 

Mainshaft 
Runout 
End play 
First gear clearance 
Second gear clearance 
Third gear 

Clearance 
End play 

Fourth gear 
Clearance 
End play 

Malnshaft drive gear (fifth gear) 
End play 
Flt on mainshaft 
Flt on bearing 

Loose 
Tight 

Bearing fit In transmission case 
1984-1992 
Loose 
Tight 

1993-1998 
Loose 
Tight 

Countershaft 
Runout 
End play 
First gear 
Clearance 
End play 

Second gear 
Clearance 
End play 

Third gear 
Clearance 

Fourth gear 
Clearance 
End play 

Fifth gear 
Clearance 
End play 

Shifter cam assembly 
Shifter cam end play 
Right edge of middle fork groove 
to the right support block 

Shift forks 
Shift fork finger minimum thickness 
Shift fork-to-cam groove end play 
Shift fork-to-gear groove end play 

Side door bearing 
Fit on mainshaft 

Loose 
Tight 

Flt on countershaft 
Loose 
Tight 

Flt on side door (tight) 

in, 

0.000-0.003 
None 
0.0000-0.0080 
0.0000-0.0080 

0.0003-0.0019 
0.0050-0.0420 

0.0003-0.0019 
0.0050-0.0310 

None 
0.0001-0.0009 

0.00010 
0.0009 

0.00010 
0.0004 

0.0003 
0.0017 

0.000-0.003 
None 

0.0003-0.0019 
0.0039-0.0050 

0.0003-0.0019 
0.0050-0.440 

0.0000-0.0080 

0.0000-0.0080 
0.0050-0.0391 

o.oooo-o.0080 
0.0050-0.0040 

0.0001-0.004 
See text 

0.165 
0.0017-0.0019 
0.0010-0.0110 

0.0001 
0.0007 

0.00001 
0.0008 
0.0001-0.0014 

mm 

0.00-0.08 

0.000-0.203 
0.000-0.203 

0.008-0.048 
0.127-1.067 

0.008-0.048 
0.127-0.787 

-

0.0025-0.023 

0.0023 
0.023 

0.0023 
0.010 

0.008 
0.043 

0.00-0.08 

0.008-0.048 
0.099-0.127 

0.008-0.048 
0.127-1.118 

0.000-0.203 

0.000-0.203 
0.127-0.993 

0.000-0.203 
0.127-0.102 

0.002-0.102 

4.19 
0.043-0.048 
0.025-0.279 

0.0023 
0.018 

0.0002 
0.0203 
0.002-0.035 
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Table 3 SHIFT DOG CLEARANCE SPECIFICATIONS 

Gea_rs 

Second-fifth gear 
Second-third gear 
First-fourth gear 
First-third gear 

Minimum 
in. (mm) 

0.035 (0.89) 
0.035 (0.89) 
0.035 (0.89) 
0.035 (0.89) 

Table 4 FIVE-SPEED TRANSMISSION TORQUE SPECIFICATIONS 
Item ft.-lb. in.-lb. 

Clutch release arm cover bolts 80-106 
Countershaft sprocket nut 110-120 
Mainshaft and countershaft 

Oil pan bolts 80-106 
Passenger footpeg mount bolts 20-25 
Shifter arm adjusting locknut 20-24 
Shifter cam mount bolts 84-108 
Socket head screws (sprocket lockplate) 80-'106 
Top cover bolts 80-106 

Shift linkage locknuts 20-24 -
Transmission side door mounting screws 

1/4 in. 80-106 
5/16 in. 13-16 

Transmission-to-engine mounting bolts 33-38 
Transmission side door locknuts 

1984-1995 27-33 
1996-1998 45-55 

Transmission sprocket nut 
1984-1994 110-120 
1995-1998 50 then additional 30-40° 

Transmission sprocket lock screw 
1984-early 1991 50-60 
Late 1991-1994 84-108 
1995-1998 90-110 

Voltage regulator bracket bolts 15-19 

CHAPTER SEVEN 

Maximum 
in. (mm) 

0.139 (3.53) 
0.164 (4.16) 
0.152 (3.86) 
0.157 (3.99) 

N•m 

9-12 
149-163 

9-12 
27-35 
27-33 
9-1 2 
9-12 
9-12 
27-33 

9-12 
18-22 
45-52 

37-45 
61-75 

149-163 

6-7 
9-12 
10-12 
20-26 



CHAPTER EIGHT 

FUEL, EXHAUST AND EMISSION 
CONTROL SYSTEMS 

This chapter includes procedures for all carburetors and 
fuel, exhaust and emission control systems (California 
n1odels). Electronic fuel injection (EFI) models are also 
covered. Specifications and carburetor jet sizes are in Ta-
bles 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 BACK PLATE 

Removal 

1. Remove the air filter cover screw(s) and washer(s) (A, 
Figure 1) and remove the cover (B). 
2A. On 1984-1992 models, remove the air filter element 
(Figure 2, typical). 
2B. On 1993-1998 domestic carbureted models, gently 
puJJ the air filter element away from the back plate and 
disconnect the two breather hoses (Figure 3) from the 



354 

breather hollow bolts on the back plate. Remove the air 
filter element. 
2C. On 1993-1998 international carbureted models, re-
move the four screws and washers securing the air filter 
element to the back plate. Remove the air filter element. 
2D. On 1995-1998 fuel-injected models, remove the 
screws securing the air filter element to the back plate. Re-
move the air filter element from the back plate. 
3A. On 1984-1986 FXR series, FXWG, FXEF and FXSB 
models, refer to Figure 4 and perform th.e following: 

a. Straighten the tabs on the lockwasher plate. 
b_ Remove the screws securing the washer plate and 

back plate to the carburetor. 
c. Remove the bolt, lockwasl1er and wash.er at the base 

of the back plate. 
d. Remove the back plate from the carburetor. 
e. Carefully remove the gasket from the carburetor. 
f. Carefully remove the gasket from the carburetor 

flange. 
3B. On 1984-1985 FLH and FLT series models, refer to 
Figure 5 and perform the following: 

a. Straighten the tabs on the lockwasber plate. 
b. Remove the screws securing the washer plate and 

back plate to tb.e mounting bracket. 
c. Remove the bolt, lockwasher and washer at the base 

of the back plate. ' 
d. Partially remove the back plate away from the car-

buretor. Disconnect the crankcase breather hose 
fron1 the back plate. 

e. Remove the back plate. 
f. Carefully remove the gasket from the carburetor 

flange. 
3C. On 1986-1992 all series models, refer to Figures 6-8 
and perform the following: 

a. Remove the plugs from the upper two bolts. 
b. Remove the two upper bolts and washers securing 

the back plate to the cylinder heads. 

CHAPTER EIGHT 

0 
9 

AIR FILTER (1984-1985 FXR 
SERIES, FXWG, FXSB 
AND FXEF MODELS) 

7 5 4 

/: 

0 
12 

10 

,1 
I 

8 6 3 

1. Screw 7. Lockwasher 
2. Washer plate 
3. Cover 8. Back plate 
4. Air filter 9. Gasket 
5. Screw 10. Washer 
6. Screw 11. Nut 

AIR FILTER (1984-1985 FLH 
AND FLT SERIES MODELS) 

13 -
15 14 
8------J 

5 4 

1. Screw 9. Back plate 
2. Rubber washer 1 O. Gasket 
3. Cover 11 . Hose 
4. Baffle plate 12. Bracket 
5. Air filter 13. Seal strip 
6. Bolt 14. Washer 
7. Lockwasher plate 15. Lockwasher 
8. Bolt 

2 

2 

1 

1 



FUEL, EXHAUST AND EMISSION CONTROL SYSTEMS 355 

0 AIR FILTER 
(1986-1989 MODELS) 

7 

1. Screw 

6 9 5 

0 

2. Washer 
3. Cover 
4. Air filter 
5. Baffle plate 
6. Screw 
7. Washer 

8. Screw 
9. Plug 

1 o. Back plate 
11 . Gasket 
12. Hose 
13. Bracket 

0 AIR FILTER (1990 MODELS) 

3 4 5 9 

7 8 2 6 

, 1. Gasket 
2. Back plate 
3. Washer 
4. Screw 
5. Plug 
6. Screw 
7. Breather hose 
8. Fitting 
9. Filter element 

10. Cover 
11. Washer 
12. Screw 

10 11 12 

© 

8 

' 

AIR FILTER 
(1991-1992 MODELS) 

7 2 6 

1. Gasket 
2. Back plate 
3. Washer 
4. Screw 
5. Plug 
6. Screw 
7 . Hose 

10 

8. Tube 
9. Air filter 

- ,? 12 
11 

10. Cover and 
gasket 

11. Washer 
12. Screw 

CAUTION 
To prevent damage to the back plate, do not 
allow the captive screw threads to engage 
the threads of the back plate inserts. The 
screws remain with the back plate. 

c. Loosen tl1e four captive screws in two to three steps 
in a crisscross pattern while carefully pulling the 
back plate away from the carburetor. 

d. Disconnect the hose from the back plate. 
e. On 1992 California models, disconnect the solenoid 

han1ess electrical connector. 
f. Remove the back plate with the captive screws in-

tact. Do not remove the captive screws unless the 
back plate is to be replaced. 

g. Carefully remove the gasket from the carburetor 
flange. 

3D. On 1993-1998 all se1ies carbureted models, refer to 
Figure 9 and perform the following: 

a. Remove the breather connectors from the upper two 
bolts. 

b. Remove the upper bolts and washers (A, Figure 10) 
securing the back plate to the cylinder heads. 

CAUTION 
To prevent damage to the back plate, do not 
allow the captive screw threads to engage 
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0 AIR FILTER (1993-1998 CARBURETED MODELS) 

1 2 3 4-f::n::. 
I 

1. Gasket ( rL;,1: 
2. Back plate · ... J,-..! "' 5 6 

~'-~ 3. Breather screw 
4 . Breather connector 
5. Screw 
6. Screw 
7. Baffle plate (California) 
8. Air filter 
9. Gasket 

10. Cover 
11 . Trim 
12. Washer 
13. Screw 
14. Gasket 
15. Back plate (International) 
16. Gasket 
17. Air filter (International) 
18. Plug (International) 
19. Washet (International) 
20. Screw (International) 

the threads of the back plate inserts. The 
screws remain with the back plate. 

NOTE 
The baffle is riveted to the back plate and is 
not removable. 

14 

c. Loosen the captive screws (B, Figure 10) in two to 
tlrree steps in a crisscross pattern while carefully 
pulling the back p late away from the carburetor. 

d. Remove the back plate with the captive screws in-
tact. Do not remove the captive screws unless the 
back plate is to be replaced. 

e. Carefully remove the gasket from the carburetor 
flange. 

3E. On 1995-1998 all series fuel-injected 1nodels, refer 
to Figure 11 and perfonn tl1e fol lowing: 

a. On California models, remove the breather connec-
tors from the upper two bolts. 

b. On 49-state models, remove the plugs from the up-
per two bolts. 

c. Remove the two upper bolts securing the back plate 
to the cylinder heads. 

d. Remove the four bolts securing the back plate to the 
throttle body. 

11 12 13 

I 
15 

e. On California models, remove the breather hose 
from the back plate and remove the back plate. 

f . Carefully re1nove the gasket fro1n the throttle body 
flange. 

Installation 

l. On all models, apply a couple dabs of gasket sealer to the 
new gasket and install it onto the air filter back plate. 
2A. On 1984-J 986 FXR series, FXWG, FXEF and FXSB 
models, refer to Figure 4 and perform fue following: 
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1 

AIR FILTER (1995-1998 
FUEL-INJECTED MODELS) 

2 5 9 

--
3 4 

f7-:.----... 
(~ 

6 7 8 101112 
1. Gasket 7. Shoulder screw 
2. Back plate 8. Cover 
3. Breather screw 9. Label 
4. Plug 10. Trim 
5. Screw 11. Washer 
6. Air filter 12. Screw 

a. Install a new gasket onto the carburetor flange. 
•• b. Install the back plate onto the carburetor and install 

the lockwasher plate and screws. 
c. Tighten the screws securely and bend the 

lockwasher plate tabs against the screws. 
d. Install the bolt, lockwasher and washer onto the 

small bracket and tighten securely. 
2B. On 1984 FLH and FLT series models, refer to Figure 
5 and perform the following: 

a. Partially install the back plate. Then connect the 
crankcase breather hose to the back plate. 

b. Move the back plate into position and install the 
lockwasher plate and screws. 

c. Install the bolt, lockwasher and washer at the base 
of the back plate and tighten securely. 

2C. On 1986-1992 all series models, refer to Figures 6-9 
and perform the following: 

a. Install a new gasket onto the carburetor flange. 
b. Install the back plate onto the carburetor and tighten 

the four captive screws in two to three steps in a 
crisscross pattern. Tighten tl1e screws sec11rely. 

c. Connect the hose to the back plate. 
d. On l 992-1998 California models, connect the sole-

noid harness electrical connector. 
e. Install the two upper bolts and washers securing the 

back plate to the cylinder heads. Tighten the bolts 
securely. Then install the plugs onto the bolts. 

2D. On 1993-1998 all series carbureted models, refer to 
Figure 9 and perform the following: 

a. Install a new gasket onto the carburetor flange. 
b. Install the back plate and tighten the four captive 

screws securely in two to three steps in a crisscross 
pattern. 

c. Install the two upper bolts and. washers and tighten 
securely. 

d. Install the breather connectors onto the upper two 
bolts. 

2E. On 1995-1998 all series fuel-injected models, refer 
to Figure 11 and perform the following: 

a. Install a new gasket onto the carburetor flange. 
b. On California models, attach the breather hose to 

the back plate and install the back plate. 
c. Install the four bolts securing the back plate to the 

throttle body and tighten securely. 
d. Install the two upper bolts and tighten securely. 
e. On 49-state models, install the plugs into the upper 

two bolts. 
f. On California models, install the breather connec-

tors into the upper two bolts. 
3. Position the element with the flat side and arrows (Fig-
ure 12) facing down. 

NOTE 
q· an aftermarket air filter element is being 
installed, follow the manufacturers instruc-
tions to position it onto the back plate. 

4A. On 1984-1992 models, install the air filter element 
(Figure 2). 
4B. On 1993-1998 domestic carbtrretedmodels, move the 
air filter element into position on tb.e back plate and con-
nect the two breather hoses (Figure 3) to the breather hol-
low bolts on the back plate. 
4C. On 1993-1998 international carbureted models, install 
the air filter element into position and install the four 
screws and washers. Tighten the screws securely. 
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4D. On 1995- l 998 fuel-injected n1odels, instaU the air 
filter element into position and install the screws. Tighten 
the screws securely. 
5. Inspect the seal ring on the air filter cover for hardness 
or deterioration. Replace if necessary. 
6. Install the air ftlter cover (B, Figure 1), washer(s) and 
the screw(s). Tighten the screw securely. 

Inspection 

1. Inspect the back plate assembly (Figure 13, typical) 
for warp and damage. 
2. Always replace the back plate-to-carburetor (throttle 
body) gasket (Figure 14, typical). 
3. On models so equipped, inspect the breather hoses (Fig-
ure 15) for tears or deterioration. Replace if necessary. 

CARBURETOR OPERATION 

An understanding of the function of each of the carbu-
retor components and the relation to one another is a valu-
able aid for pinpointing the source of carburetor trouble. 

The purpose of the carburetor 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), a small amount of fuel is siphoned through the pilot 
jet by the incoming air. As the tlrrottle is opened farther, 
the air stream begins to siphon fuel through the main jet 
and needle jet. The tapered needle increases the effective 
flow capacity of the needle jet as it is lifted and occ11pies 
progressively less of the area of the jet. At full throttle, the 
carburetor venturi is fully open, and the needle is lifted far 
enough to permit the 1nain jet to flow at full capacity. 

The choke circuit is a starting enrichment valve system. 
The choke knob under the fuel tarik 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-
gine is cold. 

The accelerator pump circuit reduces engine hesitation 
by injecting a fine spray of fuel into the carburetor intake 
passage during sudden acceleration. 

CARBURETOR (1984-1989 MODELS) 

Removal/Installation 

1. Remove the air filter assembly as described in this 
chapter. 
2. Turn off the fuel shutoff valve. 

' 
CHAPTER EIGHT 

3. Disconnect the throttle (A, Figure 16) and choke (Fig-
ure 17) cables at the carburetor. 

4. Disconnect the fuel hose at the fuel shutoff valve (Fig-
ure 18). 

5. Label and disconnect all hoses from the carburetor. 

6. Remove the carburetor mounting screws, carburetor 
(B, Figure 16) and insulator block. 

7. Examine the intake manifolds on the cy}jnder bead for 
cracks or damage that would allow unfiltered air to enter 
the engine. Replace damaged parts. 
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8. Install by reversing these removal steps while noting 
the foil.owing: 

a. Tighten the carburetor mounting screws securely. 

CAUTION 
Make sure all carburetor mounting points 
are well-secured and airtight to avoid en-
gine damage. 

b. Connect the fuel line and turn on the fuel shutoff 
valve. Check for fuel leaks and correct before start-
ing the engine. 

• 

• 

c. Adjust the throttle and choke cables as described in 
Chapter Three. 

Disassembly 

Refer to Figure 19. 

CAUTION 
Residual fuel will remain in the float bowl. 
Work over a pan on the workbench. 

1. Remove the accelerating pump housing at the bottom 
of the float bowl (Figure 20). Then remove the spring 
(Figure 21) and diaphragm (A, Figure 22) from the ac-
celerating pump housing. 
2. Remove the 0-ring from the accelerating pump hous-
. 1ng. 
3. Remove the screws securing the float bowl (B, Figure 
22) and remove the float bowl. 
4. Remove the overflow hose (Figure 23) from the base 
of the float bowl. 
5. Turn the float bowl over and remove the rubber boot 
(A, Figure 24) and 0-ring rubber gasket (B). 
6. ·Remove the float pin screw (Figure 25) and withdraw 
the float pin and float (Figure 26). 
7. Detach the fuel inlet valve (Figure 27) from the float 
and rem.ove the clip (Figure 28). 
8. Remove the accelerator pump rodfrom the float bowl. 
9. Unscrew and remove the main jet (Figure 29). 
10. Remove the pilot jet plug (Figure 30). Then unscrew 
and remove the pilot jet (Figure 31). 
11 . If necessary, remove the cable bracket (A, Figure 32) 
at the top of the carburetor housing. 
12. The throttle (B, Figure 32) and choke (Figure 33) 
valve assemblies are matched to the individual carburetor 
during manufacturing. Do not remove them from the car-
buretor. If these parts are damaged, the carburetor must be 
replaced. 

Assembly 

1. Install the pilot jet (Figure 31) into the passage and 
tighten securely. 
2. Install the pilot jet plug (Figure 30). Pt1sh it in until it 
bottoms. 
3. Install the main jet (Figure 29) and tighten securely. 
4. Install the clip (Figure 28) and attach the fuel valve 
(Figure 27) onto the float arm. 
5. Install the float and fuel valve. Positio.n the float onto 
the carburetor so that the fuel valve drops into its seat. 

• 
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CARBURETOR AND INTAKE MANIFOLD 
(1984-1989 MODELS) 

1. Screw and washer 
2. Choke cable bracket 
3. Fast idle adjusting screw 
4. Choke cable screw 
5. Float pin 
6. Float retaining screw 
7. Accelerating pump rod 
8. Rubber boot 
9. Throttle stop screw 

10. Spring and washers 
11 . Screw and washer 
12. Throttle cable bracket 
13. Spring 
14. Fast idle cam assembly 
15. Lockwasher 
16. Nut 
17. Insulator block 
18. Inlet valve 
19. Clip 
20. Float assembly 
21. Clamp 
22. PIiot jet 
23. Main jet 
24. Plug 
25. Rubber gasket 
26. Float bowl 
27. 0-ring (accelerating pump) 
28. Accelerating pump diaphragm 
29. Accelerating pump spring 
30. Accelerating pump housing 
31 . Screw 
32. Screw 
33. Overflow line clip 
34. Overflow line 
35. Fuel Inlet fitting 
36. Choke plate (not shown) 
37. Choke lever shaft 
38. Housing 
39. Accelerating pump rod hole 
40. Rocker arm 
41 . Washer 
42. Choke detent ball and spring 
43. Fast idle cam 
44. Compliance fitting 
45. Mounting bolt and lockwasher 
46. Intake manifold 
47. Gasket 
48. Gasket 
49. Clamp 
50. Cable guide 
51. Cap (evap. purge port) 

' 
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6. Align the float pivot arm with the mounting posts and 
sli9e tl1e pin through the float pivot ann and mounting 
posts (Figu_re 26). 

7. Install tl1e float pin screw (Figure 25) and tighten se-
curely. 

8. Check the float level as described in this chapter. 

9. Install a new 0-ring into the cover passageway hole 
(Figure 34). 

l 0. fnsert the accelerator pump diaphragm into the accel-
erator pump housing in the bottom of the float bowl. 

' 
CHAPTER EIGHT 

@ 

@ 
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t. • 

Make sure the diaphragm seats around the bowl groove 
(A, Figure 22). 

11. Install the spring (Figure 21) onto the accelerator 
pump diaphragm. 

12. Align the cover assembly with the diaphragm and. 
bowl and install the cover assembly (Figure 20). Install 
the screws and lockwashers and tighten securely. 

13. If removed, insert the accelerator pump nozzle into 
the float bowl. 

14. Install the rubber boot (A, Figure 24) onto the float 
bowl. 

15. [nstall a new rubber 0-ring seal (Figure 35) onto the 
float bowl and make sure it is seated correctly. 

16. Align the float bowl with the carburetor and install 
the float bowl (A, Figure 36). Install the float bowl 
screws and lockwasher and tighten them in a crisscross 
pattern to prevent warp. 

17. Insert the pump rod through the boot on the float 
bowl and engage the rod with the diaphragm. Then con-
nect the pump rod with the lever assembly. 

18. Install the drain hose (B, Figure 36) onto the float 
bowl. 
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Cleaning and Insp ection 

Replace worn 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 
the carburetor body, 0-rings, float assem-
bly or float fuel valve in a carburetor 
cleaner or another harsh solution that can 
damage these parts. The use of a caustic 
carburetor cleaning solvent is not recom-
mended. Instead, clean the carburetor and 
related parts in a petroleum-based solvent 
or Simple Green. Then rinse them in clean 
water. 

1. Initially, clean all parts in a mild petroleum-based 
cleaning solution. Tl1en clean the1n in hot soapy water and 
rinse with cold water. Blow them dry with compressed air. 

CAUTION 
Ij"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 because small paper particles can 
plug openings in the carburetor housing or 
jets. 

2. Allow the carburetors to dry thoroughly before assem-
bly. Blow out the jets with compressed air. 
' 

CAUTION 
Do not use wire or drill bits to clean jets be-
cause minor gouges in the jet can alter the 
air/fuel mixture. 

3. Inspect the accelerator pump boot (A, Figure 24) for 
hardness or deterioration. 
4. Inspect the float bowl 0-ringrubber gasket (B, Figure 
24) for hardness or d.eterioration. 
5. Inspect the float for deterioration or damage. If the 
float is suspected of leakage, place it in a container of wa-
ter and pusb it down. If the float sinks or ifbubbles appear, 
there is a leak, and the float must be replaced. 
6. A damaged accelerator pump diaphragm will cause 
poor acceleration. Hold the diaphragm up to a strong Light 
and check the diaphragm for pin holes, cracks or otl1er 
damage. Replace if necessary. 
7. Make sure the throttle plate (B, Figure 32) screws are 
tight. Tighten them if necessary. 
8. Move the throttle wheel back and forth from stop to 
stop and check for free movement. The throttle lever 
should move smoothly and return under spring tension. 
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Lip 

Valve fully 
closed 
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t-"" 0.63-0.67 in. (16-17 mm) 

9. Check the throttle wheel return spring for free move-
ment. Make sure it rotates the throttle wl1eel back to the 
stop position with no hesitation. 
10. Make sure a1J openings in the carbtrretor housing are 
clear. Clean them out if they are plugged. Then apply 
con1_Pressed air to all openings. 
11. Inspect the carburetor body for i.ntemal or external 
damage. If there is damage, replace the carburetor assem-
bly because the body cannot be replaced separately. 

Float Adjustment 

1. Remove the carburetor as described in this section. 
2. Remove the float bowl as described in this section. 
3. Turn the carburetor to position the float bowl as shown 
in Figure 37. Measure the float height from the face of the 
bowl mounting flange surface to the bottom float surface 
(Figure 38). Float specified height is 0.63-0.67 in. (I 6-17 
mm). 
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@ 
REAR 

1 

INTAKE MANIFOLD 
(1990-1998) 

3 4 5 6 

1. Seal ring 5. Flange (front) 
2. Flange (rear) 6. Seal 
3. Intake manifold 7. Nut 
4. Screw 8. Stud 

4 . If the float level is incorrect, remove the float as de-
scribed in this section. 
5. Slowly bend the float tang with a screwdriver (Figure 
39) and adjust it to the correct position. 
6. Reinstall the float bowl and install the carburetor as de-
scribed in this section. 

CARBURETOR (1990-1998 MODELS) 

Removal/Installation 

1. Re1nove the air filter assembly as described in this 
chapter. 
2. Tum off the fuel shutoff valve (Figure 18). 

3. Label and disconnect the throttle and choke cables at 
the carburetor. 

NOTE 
On models so equipped, disconnect the 
cruise control servo cable at the carburetor. 

4. Disconnect the fue l h ose at the fuel shutoff valve. 
5. Label and disconnect all hoses at the carburetor. 
6. Pull the carburetor off of its seal ring and manifold. 
7. Inspect the carburetor seal ring (Figure 40) and re-
place it if it is worn or damaged. 
8. Install by reversing these removal steps while noting 
the following: 

a. Route the float bowl overflow hose between the 
rear cylinder pushrods and then down between the 
engine oiJ pump cover and crankcase. 

CAUTION 
Make sure all carburetor mounting points 
are well-secured and airtight. Any leaks 
around the engine manifold or air filter 
housing ca,i easily cause serious engine 
damage. 

b. Adj t1st the throttle and choke cables as described in 
Chapter Three. 

Disassembly 

Refer to Figure 41 . 

NOTE 
The throttle cable bracket shown in 46, Fig-
ure 41, is for models without cruise control. 
Cruise control models have an additional 
tab that is used to mount the cruise control 
servo cable. 

1. Disconnect the overflow hose from the float bowl 
(Figure 42). 
2. Unscrew and remove the starting enrichment (choke) 
cable (Figure 43). 
3. Remove the screws and washers securing the throttle 
cable brack et to the carburetor. Remove the bracket (Fig-
ure 44). 
4 . Remove the remaining cover screws and washers and 
remove the cover (Figure 45) and spring (Figure 46). 
5. Remove the vacuum piston (Figure 47) from the car-
buretor housing. Do not damage the jet needle sticking 
out of the bottom of the vacuum piston. 

NOTE 
Because the accelerator pump is synchro-
nized with the throttle plate, note the posi-
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CARBURETOR ( 1990-1998) 
1. Screw 
2. Lockwasher 
3. Flat washer 
4. Cover 
5. Spring 
6. Spring seat 
7. Jet needle 
8. Vacuum piston 
9. Vacuum hose 

1 O. Cable guide 
11 . Starter cap 
12. Cable sealing cap 
13. Spring 
14. Enricher valve 
15. Body 
16. Needle jet 
17. Needle jet holder 
18. Main jet 
19. Pilot jet 
20. Float pin 
21. 0-ring 

22A. Float (1990-1991) 
22B. Float (1992-1998) 

23. Fuel valve and clip 
24. 0-ring 
25. Overflow pipe 
26. Rod 
27. Boot 
28. Drain screw 
29. 0-ring 
30. Hose 
31. Clamp 
32. Washer 
33. Screw 
34. Fitting 
35. Accelerator pump nozzle 
36. Diaphragm 
37. Spring 
38. 0-ring 
39. Cover 
40. Lockwasher 
41 . Screw 
42. Idle adjust screw 
43. Washers 
44. Spring 
45. Screw 
46. Throttle cable bracket 
47. Washer 
48. Screw 
49. Rod 
50. Washer 
51 . Spring 
52. Collar 
53. Collar pin 
54. Washer 
55. Lever 
56. Washer 
57. E-clip 
58. Float bowl 
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tion of the throttle and pump rods when 
removing the float bowl in the following 
steps. 

6. Remove the accelerator pump diaphragm as follows: 
a. Remove the screws and lockwashers holding the 

pump cover (Figure 48) to the float bowl and re-
move the cover. 

b. Remove the small pump cover 0 -ring (Figure 49). 
c. Remove the spring (A, Figure 50) and diaphragm 

(B). 
7. Remove the float bowl as follows: 

a. Remove the screws and washers securing the float 
bowl (C, Figure 50). 

b. Pull straight up and remove the float bowl from the 
carburetor. G·uide the pump rod (A, Figure 51) up 
and out of the boot (B) on the bowl. 

c. Disconnect the pump rod (A, Figure 52) from the 
lever assembly (B) on the carburetor. 

d. Carefully pull the boot (Figure 53) off of the float 
bowl. 

8A. On 1990-1991 models, remove the float pin (Figure 
54) and lift off the float and needle valve assembly (Fig-
ure 55). 

\ 
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CAUTION 
On 1995-1998 models, one of the float bowl 
pedestals has an interference fit that holds 
the float pin in place. The arrow, cast into 
the carburetor body, points to this pedestal. 
Tap the float pin out and remove it from this 
JJedestal in the direction of' the arrow (Fig-
ure 56) . 

I 

I 

8B. On 1992-1998 models, remove the float pin (Figure 
57) and lift off the float and needle valve assembly (Fig-
ure 58). 
9. Unscrew and remove the main jet (Figure 59) from the 
top of the needle jet holder. 
10. Unscrew and remove the needle jet bolder (Figure 
60). 



370 

11. Remove the needle jet from the needle jet bore in the 
carburetor (Figure 61). 
12. Use a narrow flat-tipped screwdriver that fits the pilot 
jet slot. Loosen, unscrew and remove the pilot jet (Figure 
62). 
13. The throttle plate (Figure 63) is matched to the indi-
vidual carburetor dtrring manufacturing. Do not remove it 
from the carburetor. I f this part is damaged, the carburetor 
must be replaced. 

Assembly 

1. Prior to assembly, make sure all worn or damaged parts 
have been repaired or replaced as described under Inspec-
tion. Thoroughly clean all parts before assembly. 
2. Insert the pilot jet (Figure 62) into the passage and 
tighten with the same screwdriver used during removal. 
3. The needle jet is not symmetrical and must be installed 
correctly. Position the needle jet with the larger opening 
faces toward the top of the carburetor and install it into its 
receptacle (Figure 61). 
4. Install the needle jet holder (Figure 60) into the main 
jet passage and tighten securely. 
5. Install the main jet (Figure 59) onto the end of the nee-
dl.e jet holder and tighten securely. 

' CHAPTER EIGHT 
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6A. On 1990-1991 models, install the float as follows: 
a. Install the fuel valve onto the float (Figu.re 55) and 

install the float onto the carburetor. Make sure the 
fuel valve is seated con·ectly in its receptacle. 

b. Align the float pivot arm with the two carburetor 
mounting posts and slip tl1e pin through the float 
pivot arm and mounting posts (Figure 54). 

NOTE 
On 1995-1998 models, one ofthefl.oat bowl 
pedestals has an interference fit that holds 
the float pin in place. Tap the float pin in 
from the loose side opposite the arrow (Fig-
ure 56). 

6B. On 1992-1998 n1odels, install the float as follows: 
a. Install th.e fuel valve onto the float (Figure 64) and 

position the float onto the carburetor so that the 
valve drops into its seat. 

b. Align the float pivot arm with the two carburetor 
mo·unting posts and s lip the pin through the float 
pivot arm and mounting posts (Figure 65). 

7. Check fl.oat level as described in this section. 
8. Assemble and install tl1e float bowl as follows: 

a. Insert the accelerator pump nozzle (A, Figure 66) 
into the float bowl. Install the new 0-ring (B, Fig-
ure 66) onto the nozzle. 

b. Install the rubber boot (A, Figure 67) and new 
0-ring (B) onto the float bowl. 

c. Connect the pump rod to the lever assembly on the 
carburetor (Figure 68). 

d. Insert the pump rod through the boot (Figure 69) on 
the float bowl and engage the rod with the dia-
phragm while installing the float bowl. Then check 
that the pump rod is still attached to the lever assem-
bly as shown in Figure 70. Check also to see if the 
pump rod is visible through the hole in the pump 
chamber in the float bowl (Figure 71). If not, re-
1nove and reinstall the float bowl and pump rod. 

• 
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e. Install the float bowl screws and washers and 
tighten securely in a crisscross pattern. 

9. Install the accelerator pump diaphragm assembly as 
follows: 

a. Insert the accelerator pump diaphragm into the bot-
tom of the float bowl. Make sure the diaphragm 
seats around the bowl groove (Figure 72). 

b. Install the spring into the center of the accelerator 
pump diaphragm (Figure 73). 

c. Install the 0-ring into the cover passageway bole 
(Figure 74) . 

d. Align the cover assembly with the diaphragm and 
bowl and install the cover assembly. Install the 
screws (Figure 75) and lockwashers and tighten se-
curely. 

10. Drop thejetneedle through the center hole in the vac-
uum piston. Install the spring seat over the top of the nee-
dle to secure it. 
11. Align the slides on the vacuum piston with the 
grooves in the carburetor bore and install the vacuum pis-
ton (Figure 76). The slides on the piston are offset, so the 
piston cai1 only be installed one way. When installing the 
vacuum piston, make sure the jet needle drops through the 
needle jet. 

' 
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12. Seat the outer edge of the vacuum piston into the 
groove at the top of the carburetor piston chamber. 
13. Insert the spring (Figure 77) into the vacuum piston 
so that the end of the spring fits over the spring seat. 
14. Align the free end of the spring with the carburetor 
top and install the top onto the carburetor, which com-
presses the spring. 
15. Hold the carburetor top in place and lift tl1e vacuum 
piston (Figure 78) by l1and. The piston should move 
smoothly. If the piston movement is rough or sluggish, the 
spring might be improperly installed. Remove the top and 
reinstall tl1e sprh1g. Then repeat this step. 
16. Install the carburetor top (Figure 79) screws, 
lockwashers and flat washers fn1ger-tigbt. 

17. Install the throttle cable bracket (A, Figure 80) onto 
the carburetor so that the end of the idle speed screw en-
gages the top of the throttle cam stop (B). Hold the bracket 
in place and install the bracket side mounting screw and 
washer; securely tighten the screw. Then install the upper 
bracket mounting screw (Figure 81), lockwasher and flat 
washer finger-tight. 

18. Tighten the carburetor cap screws securely in a criss-
cross pattern. 

• 
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19. Align the enricher valve needle with the needle pas-
sage in the carburetor (Figure 82) and install the enricher 
valve. Tighten the valve nut securely. 
20. Install the float bowl overflow hose and secure it with 
its clainp. 

Inspection 

Replace worn 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 
the carburetor body, 0-rings, float assem-
bly or float fuel valve in a carburetor 
cleaner or another harsh solution that can 
damage these parts. The use of a caustic 
carburetor cleaning solvent is not recom-
mended. Instead, clean the carburetor and 
related parts in a petroleum-based solvent 
or Simple Green. Then rinse them in clean 
water. 

l. Initially, clean all parts in a mild petroleum-based 
cleaning solution. Then clean them in hot soapy water and 
rinse with cold water. Blow them dry with compressed 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 because small paper particles can 
plug openings in the carburetor housing or 
jets. 

2. Allow the carburetor to dry thoroughly before assem-
bly. Blow out the jets (Figure 83) with compressed air. Do 
not use a piece of wire to clean them because minor 
gouges in a jet can alter the flow rate and upset the air/fuel 
mixture. 

•. 
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© 3. Make sure the needle jet holder bleed tube orifices are 
clear. 
4. Make sure all fuel and air openings are clear. Blow out 
with compressed air if necessary. 
5. Inspect the float for deterioration or damage. Refer to 
A, Figure 84 (1984-1991 models) or Figure 85 (1992-
1998 models). If the float is suspected of leakage, place it 
in a container of water and push it down. If the float sinks, 
or if bubbles appear, there is a leak, and the float must be 
replaced. 
6. Check the float needle (B, Figure 84) and seat (Figure 
86) contact areas. Both contact surfaces shot1ld appear 
smooth without any gouging or other apparent damage. 
Replace the needle if damaged. The seat is a permanent 
part of the carburetor l1ousing; if damaged, the hot1si11g 
must be replaced. 
7. A damaged accelerating pump diaphragm (Figure 87) 
will cause poor acceleration. I-fold the diaphragm tip to a 
strong 1ight and check the diaphragm for pinholes, cracks 
or other damage (Figure 88). Replace if necessary. 
8. Remove the accelerator pump nozzle (A, Figure 89) 
and its 0-ring (B) fron1 the float bowl. Clean the n,ozzle 
with compressed air. 
9. Replace the pump rod if bent or worn. 
10. Inspect the float bowl 0-ring (Figure 90) for hard-
ness and replace as necessary. Make sure the new 0-ring 
fits in its groove properly. 
11. Inspect tl1e pilot jet (Figure 83) for wear or damage 
that might have occurred during removal. Check the slot 
in the top of the jet for cracks or breakage. Do not install a 
damaged pilot jet. 

NOTE 
Step 12 describes bench checlcs that should 
be performed on th,e vacuum piston. Opera-
tional checks with the vacuum installed in 
the carburetor and with the engine running 
are described in this chapter: 

-
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12. Bench check the vacuum piston as follows: 
a. Check the spring (Figure 91) for fatigue, stretch-

ing, distortion or other damage. 
b. Check the vacuum passage through the bottom of 

the piston for contamination. If blocked, clean the 
passage. 

c. The sides of the piston (A, Figure 92) ride in 
grooves machined in the carburetor bore. Check 
these sides for roughness, nicks, cracks or distor-
tion. If the piston sides are damaged, check the mat-
ing grooves in the carburetor for damage. Minor 
roughness can be removed with emery cloth or by 
buffing. If the sides are severely damaged, replace 
the vacuum piston. 

d. Hold the vacuum piston up to a light and check the 
diaphragm (B, Figure 92) for pinholes, tearing, 
cracks, age deterioration or other damage. Check 
the diaphragm where it is mounted against the pis-
ton. If the diaphragm is damaged, replace the 
vacuum piston. 

e. Check jet needle for bending or damage. 
13. A plugged, improperly seating or contaminated 
enrich.er system will cause hard starting as well as poor 
low- and high-speed performance. Check the following: 

a. Check for a rough or damaged enricher valve. 
Check the needle (Figure 93) on the end of the 
enricher valve for bending or contamination. 

b. Check the enricher valve spring for fatigue, stretch-
ing or distortion. 

· c. The enricher valve chamber (A, Figure 94) in the 
carburetor must be clean. Clean the chamber care-
fully. Make sure the enricher valve air inlet and the 
air/fuel passages are clear. 

d. Check the enricher valve cable (Figure 95) for 
kinks or other damage. 

14. Check the throttle rod (Figure 96) and all external 
carburetor components for missing or damaged parts. 
15. Check that the throttle valve shaft E-clip (B, Figure 
94) is properly secured in the groove on the end of the shaft. 

Float Adjustment 
(1990-Early 1991 Models) 

NOTE 
1990-early 1991 model carburetors are 
equipped with a three-sided fuel valve. 
Starting with late 1991 models (production 
date of June 1991), the carburetor is 
equipped with a four-.sided fuel valve. 

1. Remove the carburetor as described in this section. 
2. Remove the float bowl as described in this section. 

CHAPTER EIGHT 
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0.725-0.730 in. 
(18.4-18.5 mm) 

Flange 
face 

FLOAT HEIGHT 

Float 

--

FLOAT BASE POSITION 
(1992-1998) 

Carburetor ···------. 

3. Tum the carbttretor to position th.e float bowl as shown 
in Figure 97. Measure the float .height from the face of the 
bowl mounting flange surface to the bottom float surface 
(Figure 97). Do not apply pressure to the float when mea-
suring. The correct float height is 0.725-0.730 in. 
(18.4-18.5 mm). 
4. If the float height is incorrect, remove the float pin and 
float (Figure 98). 
5. Bend the float tang with a screwdriver to adjust. 
6. Reinstall the float and tl1e float pin and recheck the 
float level. Repeat until the float level is correct. 
7. Reinstall the float bowl and carburetor as described in 
this chapter. 

Float Adjustment (Late 1991-1998 Models) 

An incorrect float level can cause flooding as well as 
poor fu.el economy and acceleration. 

The carburetor must be re1noved and partially disas-
sembled for this adjustment. 
1. Remove the carburetor as described in th.is chapter. 
2. Rem.ove the float bowl as described in this chapter. 
3. Place the engine manifold side of the carburetor on a flat 
surface as shown in Figure 99. This is the base position. 
4. Tilt the carburetor counterclockwise 15-20° as shown 
in Figure 100. At this position, the float will come to rest 
as the float pin compresses without compressing the pin 
return spring. 

NOTE 
If the carburetor is tilted fewer than 15° or 
more than 20°, the following carburetor 
measurements will be in.correct. 

• 
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5. Measure from the carburetor flange surface to the top 
of tbe float with a caliper or float gauge as shown in Fig-
ure 100. When measuriI1g float level, do not compress the 
float. The correct float level measurement is as follows: 

a. 1991: 0.690-0.730 in. (17.5-18.5 mm). 
b. 1992-1998: 0.413-0.453 in. (10.5-11.5 nun). 

6. If the float level is incorrect, remove the float pin and 
float (Figure 101). With a screwdriver, bend the tab on 
tb.e float hinge that contacts the fuel valve. 
7. Reinstall the float and the float pin and recheck the 
float level. Repeat until the float level is correct. 
8. Reinstall the float bowl and carburetor as described in 
this chapter. 

INTAKE MANIFOLD 
(CARBURETED MODELS) 

Removal/Installation 

NOTE 
The front and rear intake manifold flanges 
(Figure 102) are different. If the flanges are 
not marked, label them with an F and R so 
they will be reinstalled in the correct loca-
tions. 

1. Remove the carburetor as described in this chapter. 
2. Remove the manifold Allen bolts and nut. Remove the 
manifold, the two flanges and the two intake manifold 
seals. 
3'. Inspect the intake manifold seals (Figure 103) for 
wear, deterioratjon or other damage. Replace the seals if 
necessary. 
4. Inspect the carburetor sea1 ring (Figure 104) and re-
place it if it is worn or damaged. 
5. Install the intake manifold as follows: 

a. Install the front and rear flanges onto the intake 
manifold so that the slot in each flange will align 
with the cyfu1der head stud. 

CAUTION 
Do not tighten the manifold nuts and bolts 
until the manifold, flanges and carburetor 
are aligned with each other. Attempting to 
align the assembly after tightening the bolts 
will damage the manifold seals. 

b. Install an intake manifold seal into the front and rear 
manifold-to-cylinder bead openings. 

c. Install the intake manifold onto the cylinder heads. 
Then install the washer and nut on each stud. 
Tighten finger-tight. 

d. Install the intake manifold Allen bolts and washers 
(if used). Tighten fmger-tigl1t. 

.-.. 
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FLOAT ADJUSTMENT 
POSITION (1992-1998) 

..-.---. .. 

0 

e. Install the carburetor seal ring onto the intake mani-
fold. Then insert the carburetor into the seal ring. 

f. Align the manifold, flanges and carburetors as an 
assembly. Wben the assembly is properly aligned, 
remove the carburetor. 

g. Tighten the mounting screws and nuts securely. 
6. Install the carburetor as described in this chapter. 

ELECTRONIC FUEL INJECTION (EFI) 

This section describes the components and operation of 
the sequential port electronic fuel injection (EFI) system. 
A map-controlled fuel and ignition system allows the 
elimination of an inefficient cold-start enrichment device 
and accurate control of the idle speed. Without a carbure-
tor, there is no periodic adjustment required, and altitude 
compensation is auton1atic. Improved torque characteris-
tics are achieved as well as greater fuel economy and low 
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REAR 

1 

INTAK.E MANIFOLD 
(1990-1998) 

3 4 5 6 

1. Seal ring 5. Flange (front) 
2. Flange (rear) 6. Seal 
3. Intake manifold 7. Nut 
4. Screw 8. Stud 

exhaust emissions due to the matching of the air/fuel ratio 
and ignition point, dependent upon load conditions. En-
gine performance modification is possible by installing an 
electronic control 111odule (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 diagnosis is 
no different on a fuel-injected machine than on a 
carbureted one. ff the check-engine light comes on, or 
there is a drivability problem, n1ake sure all electrical con-
nections are clean and sect1re. A high or erratic idle speed 
can indicate a vacuu1n leak. Make sure there is an ade-
quate supply of fresh gasoline. If basic tests fail to reveal 
the cause of a problem, refer service to a Harley-Davidson 
dealership. Incorrectly perfo1med diagnostic procedures 
can result in damage to the fuel injection system. 

Electronic Control Module and Sensors 

The electronic control module (ECM), mounted under 
the right side cover, determines the optimum fuel injec-
tion and ignition timing based on input from six or seven 
sensors. Make Sttre the ECM is secltrely mou11ted on the 
rubber isolators to prevent da1nage from vibration. Do not 
tamper with the ECM; it is sealed to prevent moisture con-
tamination. Refer to Figure 105 for 1995-1996 models or 
Figure 106 for l997-1998 1nodels. The sensor functions 
are as follows: 
1. The throttle position sensor (TP), located on the front 
of the induction n1odule and attached directly to the throt-
tle shaft, indicates throttle angle. The ECM indicates the 
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, is an inductive sen-
sor. The ECM determines the engine speed by how fast 
the machined teeth on the flywheel pass by the sensor. 
3. The camshaft position (CMP), located in the chaincase 
cover on the right side, is also an inductive sensor. The 
ECM determines the ca1nshaft position when the semicir-
cular ridge on the rear cylinder primary camshaft chain 
sprocket passes the sensor. 
4. The engine temperature sensor (ET) is located on the 
front cylinder head. The ECM adjusts the injector opening 
time based on input fron1 this sensor. 
5. The intake air temperature sensor (IAT) is located in-
side the induction module (rear cylinder intake runner). 
The ECM determines the air density and adjusts the injec-
tor opening time based on input from this sensor. 
6. Idle air control actuator (IAC) is located on top of the 
induction module. The ECM controls the engine speed by 

• 



380 

moving the IAC to open or close the passage around the 
throttle plate. 
7. The vehicle attitude sensor (VAS), located within the 
camshaft position sensor assembly, interrupts the ignition 
and shuts off the engine if the Jean angle of the motorcycle 
is greater than 80° from vertical for more than one second. 

Fuel Supply System 

Fuel pu,np and filters 

The fuel pump and fllter assembly is located inside the 
fuel tank. This assembly is part of the removable canopy 
attached to the top of the fuel tank. The canopy provides 
removal and installation of the attached components with-
out having to work within the fuel tank cavity. An inlet 
screen on the fuel pump and the secondary fuel filter can-
ister are located downstream from the fuel pump to pro-
vide maximum .filtration before the fuel reaches the fuel 
injectors. 

Fuel lines 

The fuel line is attached to the base of the fuel tank with 
a quick-disconnect fitting. 

The fuel supply Line pressure is 58 psi (400 kPa). A 
check valve is located on the fuel line where it attaches to 
the fuel tank. 

Fuel injectors 

The solenoid-actuated constant-stroke pintle-type fuel 
injectors consist of a solenoid plunger, needle valve and 
housing. The fuel injector opening is fixed, and fuel pres-
sure is constant. 

The ECM controls the time the injectors open and close. 

Induction module 

The induction module consists of the two fuel injectors, 
fuel pressure regulator, throttle position sensor, intake air 
temperature sensor, idle speed lever, fuel supply line fit-
ting and the idle speed control actuator. Refer to Figure 
107 and Figure 108. 

DEPRESSURIZING THE FUEL SYSTEM 
(FUEL-INJECTED 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 

\ 
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Barometric pressure 
sensor (back side) 

Data link connector 

Spare fuse holder Electronic control 
1--...... module (ECM) 

Fuel pump relay 

Front panel 

Crankshaft position 
sensor connector 

Fuse holder 

fuel lines within the fuel injection system. Gasoline will 
spurt out unless the system is depressurized. 
1. Remove the seat as described in Chapter Fifteen. 
2. At the rear of the fuel tank, disconnect the fuel pump 
single-pin black electrical connector. 
3. Start the engine and allow it to idle witil it runs out of 
gasoline. 
4. After the engine has stopped, operate the starter for 
three seconds to eliminate any residual gasoline in the fuel 
lines. 
5. After all service procedures have been completed, 
connect the fuel pump single-pin black electrical connec-
tor. 
6. fustall the seat. 

Removal 

INDUCTION MODULE 
(FUEL-INJECTED MODELS) 

Refer to Figure 107 and Figure 108. 
1. Remove the fuel tank as described in this chapter. 
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' EFI harness --1 
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Spare fuse _ ____; __ 
holder 

Data link 
connector ___ ...:.:..__.....:..--/ 

Rubber plug 

Crankshaft position ------=~~ 
sensor connector 

2. Remove the air filter assembly as described in this 
chapter. 
3. Disconnect the throttle cables from the induction tnod-
ule as described in this section. 
4. On models so equipped, disconnect the cruise control 
cable from the induction module as described in this sec-
tion. 
5. On California models, disconnect the EV AP hose from 
the port on the induction module. P lug the end of the hose 
to keep out debris. 
6. Depress the wire bail and carefully disconnect the elec-
trical connector from each fuel injector 'by rocking the 
conn.ector back and forth. 
7. Disconnect the following electrical connectors from 
the induction module: 

a. Intake air temperature sensor (!AT). 
b. Idle air control actuator (IAC). 
c. Throttle position sensor (TP). 
d. Fuel injectors. 

ECM connector (under boot) 

~----Battery box 

\b..--........ ~;.;.,..;.~.;..=.,----=--=- ----Barometric 
pressure sensor 

,:,-;_.:.:..:......::.;_;_;_:...;.;.;.,;...... __ ""."""""--=---·Electrical bracket 

Electrical control 
module (ECM) 

~==~==~:....L!.L--=::::::::......_~ - (under electrical 
bracket) 

~=-7i!A'.~~==~~~-----Main harness-
to-ECM harness - ~, · connector 

----.....-----~ ~--:::..:.-------
, 
,, , 

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. 

8. Working on the right side of the motorcycle, loosen 
and remove the lower two Allen bolts securing the cylin-
der head mow1ting flanges to the cylinder heads. Use a 
1/4-in. ball Allen bit with a 4-in. extension. 
9. Working on the left side of the motorcycle, loosen and 
remove the lower two 1/2-in. hex bolts securing the cylin-
der head mounting flanges to the cylinder beads. 
10. Slide the induction module partway out of the cylin-
der head ports past the two 1/2-in. hex bolts. 
11 . Remove the induction 1nodule and fuel line assembly. 
Be careful not to damage the fuel 1 ines as they pass the 
horn bracket. 
12. Remove the mounting flanges and discard the seals. 
J 3. Inspect the induction n1odule and fuel hoses as de-
scribed in this section. 
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Installation 

1. Install the flanges onto the correct side of the induction 
module with the slotted hole at the top. Refer to the marks 
made during Removal. Install new seals onto the induction 
1nodule. 
2. Carefully install the induction module and fuel line as-
sembly past the horn bracket on the cylinder head ports. 
Slide the induction module into place and onto the upper 
two 1/2-in. hex bolts. 
3. Connect both throttle cables to the induction module as 
described in this chapter. 
4. On models so equipped, connect the cruise control ca-
ble from the induction module as described in this section. 
5. Align the mounting flanges and install the two lower 
bolts by hand. Use the same tool setup used to loosen the 
bolts. Do not tighten the bolts at this time. 
6. Working on the right side of the motorcycle, tighten 
the Lower two bolts until snug. Do not tighten to the final 
torque specification at this time. Use the same tool setup 
used to loosen the bolts. 
7. Working on the left side of the motorcycle, tighten the 
upper two bolts to 71-124 in.-lb. (8-14 N•m). 
8. Working on tl1e right side of the motorcycle, tighten 
the lower two bolts to 71-124 in.-lb. (8-14 N•m). 
9. Carefully attach the electrical connector to eacl1 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 10, push the electrical connector 
halves together until the female slot connec-
tor is folly engaged with the tabs on the male 
space housing. 

10. Connect the following electrical connectors onto the 
induction module: 

a. Fuel injectors. 
b. Tlrrottle position sensor (TP). 
c. Idle air control actuator (IAC). 
d. Intake air temperature sensor (IAT). 

11. On California models, connect the EVAP hose to the 
port on top of the induction module. 
12. Install the air filter a..c:;sembly as described in this 
chapter. 
13. Install the fuel tank as described in this chapter. 

Inspection 

Check the iI1duction module assembly for wear, deteri-
oration or other damage. Replace the seals as a set if nee-

1 
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INDUCTION MODULE 

3 

4----{~ ~ 

9 
8 

1. Throttle position sensor 
2. Purge tube connection 

(California models) 
3. Intake temperature sensor 
4. Fuel Injector (rear cylinder) 
5. Fuel fitting (supply line) 
6. Fuel fitting (return line) 
7. Fuel injector (front cylinder) 
8. Warm-slow Idle speed setscrew 
9. Idle speed lever 

1 o. Cold Idle speed setscrew 
11. Idle speed control actuator 

essary. T.he throttle housing is not serviceable and must be 
replace if damaged. 

THROTTLE AND IDLE 
CABLE REPLACEMENT 

(CRUISE CONTROL MODELS) 

Refer to Chapter Fourteen. 

THROTTLE AND IDLE 
CABLE REPLACEMENT 

(CARBURETED MODELS) 

There are two different throttle cables. At the throttle 
grip, the front cable is the throttle control cable (A, Figure 
109), and the rear cable is the idle control cable (B). At the 
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FUEL INDUCTION MODULE 

1. Fuel Injector (rear cylinder) 
2. Clamp plate kit 
3. Snap ring 
4. 0 -ring (upper) 
5. 0-ring (center) 
6. Fuel fitting 
7. Lower clamp 
8. Idle air control actuator 
9. Pressure regulator 

1 O. Induction module 
11. Bolt 
12. Mounting flange 
13. Seal 
14. Intake air temperature assembly 
15. Throttle position sensor assembly 
16. Cam lever kit 
17. Idle speed control screw 
18. Cam lever assembly 
19. Idle speed control actuator assembly 
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carburetor, the outboard cable is the throttle control cable 
(A, Figure 110), and the inboard cable is the idle control 
cable (B). 

Removal 

I. Remove the fuel tank as described in this chapter. 
2. Remove the air filter and back plate as described in this 
chapter. 
3. Make a drawing or take a picture of the cable routing 
from the carburetor through the frame to the right handle-
bar. 
4 . At the right handlebar, loosen both control cable ad-
juster locla1uts (A, Figure 111). Then turn both cable ad-
justers (B) clockwise as far as possible to increase cable @ 
slack. 

CAUTION 
On 1996-1998 models, failure to install the 
spacer in Step 5 will result in damage to the 
rubber boot and plunger on the front brake 
switch. 

5. On 1996-1998 models, insert a 5/32 in. (4 mm) thick 
spacer (Figure 112) between the brake lever and lever 
bracket. Make sure the spacer stays in place during the 
following steps. 
6. On 1984-1995 models, loosen the cable jam nuts (A, 
Figure 113) at the throttle housing. 
7. Remove the screws (B, Figure 113) securing the upper 
and lower housing to the handlebar and separate the 
housing. 
8. Remove the friction pad (Figure 114) from the lower 
throttle housing. 
9. Unhook the throttle cables (Figure 115) from the 
throttle grip. 
I 0. Remove the throttle grip from the handlebar. 
11. Remove the ferrule from the end of each cable (Fig-
ure 116). 

CHAPTER EIGHT 
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12. Remove each cable from the lower housing assem-
bly. 
13. On models so equipped, withdraw tl1e throttle and 
idle cables from the inner fairing rubber gromn1et. Move 
the idle and throttle cables forward and out of the way. 
14. Remove all clips and tie-wraps securing the throttle 
and idle control cables fron1 the fraine backbone and igni-
tion coil bracket. 

NOTE 
Figure 117 is shown with the carburetor 
partially re,noved to illustrate the step 
better. 

15. Disconnect the idle cable (A, Figure 117) and throttle 
cable (B) fron1 ilie carburetor. 
16. Remove the cables from the frame. 
17. Clean the throttle grip assembly and dry thoroughly. 
Check the throttle slots for cracks or other damage. Re-
place the throttle if necessary. 
18. The friction adjust screw is secured to the lower 
switch housing with a snap ring. 1f necessary, remove the 
friction spring, snap ring, spring and friction adjust screw. 
Check these parts for wear or damage. Replace damaged 
parts a11d reverse to install. Make sure the soap ring com-
pletely seats in the friction screw groove. 
19. Clean the throttle area on the handlebar with solvent. 

Installation 

1. On 1nodels so equipped, insert the throttle and idle ca-
bles trougl1 the inner fairing 1ubber grommet. 
2. Apply a light coat of graphi te to the boltsing inside sur-
faces and to the handlebar. 
3. Reconnect tl1e idle and throttle cables to the switch 
lower housin.g (Figure 118). Do not tighten the jam nuts 
at this time. 
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4. Install the friction pad into the lower housing (Figure 
114). Match the curvature on the friction pad with the han-
dlebar. 
5. Install a ferrule (Figure 116) onto each cable. Then in-
sert the ferrules into the throttle grip slots (Figure 115). 

NOTE 
Jf the master cylinder is not mounted on the 
handlebar, make sure to fit the throttle hous-
ing wiring into the depression (Figure 119) 
in the bottom of the handlebar. 

6. Assemble the upper and lower switch housings and the 
throttle grip. Rotate the throttle grip until the ferrule 
notches are at the top. Install the lower screws (B, Figure 
113) and tighten finger-tight. Operate the throttle and 
make sure both cables move in and out properly. On 
1984-1995 models, tighten tl1e nuts. 
7. If not in place, insert the 5/32 in. (4 mm) thick spacer 
(Figure 112) between the brake lever and lever bracket. 
Make sure the spacer stays in place during the following 
steps. 
8. Securely tighten the switch housing screws. 
9. Correctly route the cables from the handlebar to the 
carburetor. Secure the cables with the clamps and 
tie-wraps as noted during removal. 
10. Connect the idle cable (A, Figure 117) to the carbure-
tor as follows: 

a. The idle cable has the small spring (Figure 120) on 
the end of the cab]e. 

b. Insert the idle cable sheath into the rear cable 
bracket guide on the carburetor (Figure 121). 

c. Attach the end of the idle cable into the throttle 
wheel (A, Figure 117). 

11. Connect the throttle cable to the carburetor as fol-
lows: 

a. Insert the throttle cable (B, Figure 117) sheath into 
the front cable bracket guide on the earburetor. 

b. Attach the end of the throttle cable to the throttle 
wheel. 

12. At the throttle grip, tighten the cables to keep the ca-
ble ends from being disconnected from the throttle wheel. 
13. Operate the hand throttle a few times to make sure the 
idle cable (A, Figure 122) and the throttle cable (B) seat 
squarely in the cable bracket guides. 
14. Operate the throttle grip and make sure the throttle 
linkage operates smoothly with no binding. Also check 
that both cable ends are seated squarely in the cable 
bracket guides and in the throttle barrel. 
15. Adjust the throttle and idle cables as described in 
Chapter Three. 
16. If partially removed, install the carburetor as de-
scribed in this chapter. 

' 
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17. Install the air filter back plate and air filter as de-
scribed in this chapter. 

18. Install the fuel tank as described in this chapter. 

19. Turn the ignition switch to tbe on position, operate 
the brake lever, and make sure the brake light comes on. If 
not, correct the problem at this time. 

20. Shift the transmission into neutral. 

21. Start the engine and allow it to idle. Then turn the 
handlebar from side to side. Do not operate the throttle. If 
the engine speed increases when turning the handlebar as-

sembly, the throttle cables are routed incorrectly or 
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. Recheck the work before riding 
the bike. 

CHOKE/ENRICHER 
CABLE REPLACEMENT 

(CARBURETED MODELS) 

A choke cable is used on 1984-1989 models. An 
enricher cable is used on 1990-1998 models. 
1. Remove the air fil ter a11d back plate asse1nbly as de-
scribed in this chapter. 
2. Note the routing oftbe cable from its mounting bracket 
to the carburetor. 
3. Disconnect the enricher cable (Figure 123) nut from 
the mounting bracket. Move the cable out of the mounting 
bracket. 
4. Partially remove the carburetor as described in this 
cl1apter to gain access to t11e enl'icher cable at t11e carbure-
tor. 

NOTE 
Figure 124 is shown witli the carburetor 
completely removed to illustrate the step 
bette,: 

5. U11screw the enricher nut (Figure 124) from the carbu-
retor. 
6. Remove the enricher cable from the motorcycle. 
7. Installation is the reverse of these steps while noting 
tb.e following: 

a. On 1990-1998 models, align the enricher valve nee-
dle (Figure 125) with the needle passage in the car-
buretor and install the enricher valve. Securely 
tighten the valve nut. 

b. Adjust the choke or enricher cable as described in 
Chapter T11ree. 

THROTTLE AND IDLE CABLES 
(EFI MODELS) 

There are two different truottle cables. At tl1e throttle 
grip, the front cable is the throttle control cable (A, Figure 
109) and the rear cable is th.e idle control cable (B). At the 
carburetor, the outboard cable is the throttle control cable 

• 
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(A, Figure 110) and the inboard cable is the idle control 
cable (B). 

Removal 

1. Remove the fuel tank as described -in this chapter. 
2. Remove the air filter and back plate as described in this 
chapter. 
3. Make a drawing or take a picture of the cable routing 
from the carburetor through the frame to the right handle-
bar. 
4. At the right handlebar, loosen both control cable ad-
juster locknuts (A, Figure 111). Then turn both cable ad-
justers (B) clockwise as far as possible to increase cable 
slack. 

CAUTION 
On 1996-1998 models, failure to install the 
spacer in Step 5 will result in damage to the 
rubber boot and plunger on the front brake 
switch. 

5. On 1996-1998 models, insert a 5/32 in. (4 mm) thick 
spacer (Figure 112) between the brake lever and lever 
bracket. Make sure the spacer stays in place during the 
following steps. 
6. On 1984-1995 models, loosen the cable jam nuts (A, 
Figure 113) at the throttle housing. 
7. Remove the screws (B, Figure 113) securing the upper 
and lower housing to the handlebar and separate the 
housing. 
8. Remove the friction pad (Figure 114) from the lower 
throttle housing. 
9. Unhook the throttle cables (Figure 115) from the 
throttle grip. 
I 0. Remove the throttle grip from the handlebar. 
11. Remove the ferrule from the end of each cable (Fig-
ure 116). 
12. Unscrew and remove each cable from the lower 
switch housing assembly. 
13. On models so equipped, withdraw the throttle and 
idle cables from the inner fairing rubber grommet. Move 
the idle and throttle cables forward and out of the way. 
14. Remove all clips and tie-wraps securing the throttle 
and idle control cables from the frame backbone and igni-
tion coil bracket. 

NOTE 
Figure 126 is shown with the induction 
module removed to illustrate the step better. 

15. Disconnect the idle cable (A, Figure 126) and throt-
tle cable (B) from the throttle barrel (C). 

CHAPTER EIGHT 
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16. Release the cables from the integral cable guides in 
the induction module. 
17. Remove the cables from the frame. 
18. Clean the throttle grip assembly and dry thoroughly. 
Check the throttle slots for cracks or other damage. Re-
place the throttle if .necessary. 
19. The friction adjust screw is sectrred to the lower 
switch housing with a snap ring. If necessary, remove the 
friction spring, snap ring, spring and friction adjust screw. 
Check these pa1ts for wear or damage. Replace damaged 
parts and reverse to install. Make sure the soap ring com-
pletely seats in the friction screw groove. 
20. Clean the throttle area on the handlebar with solvent. 

Installation 

1. On models so equipped, insert the throttle and idle ca-
bles trough the inner fairing rubber grommet. 
2. Apply a light coat of graphite to the housing inside sur-
faces and to the bru.1dlebar. 
3. Reconnect the idle and throttle cables to the switch 
lower housing (Figure 118). Do not tighten the jam nuts 
at this time. 
4. Install the friction pad into the lower housing (Figure 
114). Match the curvature on the friction pad with the han-
dlebar. 
5. Install a ferrule (Figure 116) onto each cable. Then in-
sert the ferrules into the throttle grip slots (Figure US). 
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FUEL TANK CONSOLE 
(FXR SERIES, FXR2 AND 

FXR3 MODELS) 

1 6 

1. Screw 
2. Nut 

3 3. Gasket 
4. Socket/wire 
5. Bulb 
6. Fuel gauge 
7. Console 
8. Clip nut 
9. Trim 

10. Screw 

f- 10 

NOTE 
If the master cylinder is not mounted on the 
handlebar, make sure to fit the throttle hous-
ing wiring into the depression (Figure 119) 
in the bottom of the handlebar. 

6. Assemble the upper and lower switch housings and the 
throttle grip. Rotate the throttle grip until the femtle 
notches are at the top. Install the lower screws (B, Figure 
113) and tighten finger-tight. Operate the throttle and 
make sure both cables move in and out properly. On 
1984-1995 models, tighten the nuts. 
7. If not in place, insert the 5/32 in. (4 mm) thick spacer 
(Figure 112) between the brake lever and lever bracket. 
Make sure the spacer stays in place during tl1e following 
steps. 
8. Securely tighten the switch housing screws. 
9. Correctly route the cables from the ha11dlebar to the in-
duction module. Secure the cables with the clamps and 
tie-wraps as noted during removal. 

NOTE 
Figure 126 is shown with the induction 
module removed to illustrate the step better. 

10. At the induction module, perform. the following: 
a. Install the idle cable (A, Figure 126) ball end over 

the top of the throttle barrel (C) and install the cable 
ball end into the tipper hole in the throttle barrel. 
Make sure it is properly seated. 

b. Install the throttle cable (B, Figure 126) ball end 
over the bottom of the throttle barrel (C) and install 
the cable ball end into tl1e lower hole in the throttle 
barrel. Make sure it is properly seated. 

c. Install the cables into the integral cable guides in the 
induction module. 

11. At the throttle grip, tighten the cables to keep the ca-
ble ends from bemg disconnected from the throttle wheel 
at the induction module. 
12. Operate the hand throttle a few times and make sure 
the idle cable and the throttle cable seat squarely in the ca-
ble bracket guides. 
13. Operate the throttle grip and make sure the throttle 
linkage operates smoothly with no binding. Also check 
that both cable ends are seated squarely in the cable 
bracket guides and in the throttle barrel. 
14. Adjust the throttle and idle cables as described in 
Chapter Three. 
15. If partially removed, install the induction module as 
described in this chapter. 
16. Install the air filter back plate and air filter as de-
scribed in this chapter. 
17. Install the fuel tank as described in thls chapter. 
18. Turn the ignition switch to the on position, operate 
the brake lever, and make sure the brake light comes on. If 
not, correct the problem at this tin1e. 
19. Shift the transmission into neutral. 
20. Start the engine and allow it to idle. Then turn the 
handlebar from side to side. Do not operate the tlrrottle. If 
tl1e engine speed increases when tu1ning the handlebar as-
sembly, the throttle cables are routed incorrectly or dam-
aged. 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. Recheck the work b~fore riding 
the bike. 

FUEL TANK CONSOLE 
(FXR SERIES, FXR2 AND FXR3 MODELS) 

Refer to Figure 127. 
1. Disconnect the negative battery cable from the battery. 
2. Remove the seat as described in Cl1apter Fifteen. 
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FUEL TANK CONSOLE (1997-1998 FLHR AND FLHR-1 MODELS) 

4 

1. Bulb 
2. Socket 
3. Boot 
4. Odometer reset knob 
5. Speedometer 
6. Clip 

18 7. Seal 
8. Terminal socket 
9. Three-way socket 

1 o. Socket lock 
• 11 . Lens (indicator lamp) 

12. Acorn nut 
13. Name plate 
14. Ignition key 
15. Console 
16. Screw 
17. Washer 
18. Lockrlng 22 19. Ignition switch 
20. Screw 
21 . Trim strip 
22. Indicator lamps 

3. Remove the screws securing the console to the fuel 
tank. 

4. Partially lift the console away from the fuel tank and 
disconnect the electrical connector from the fuel gauge. 

5. Remove the fuel console from the fuel tank. 

6. Install by reversing these removal steps. Carefully 
route the electrical cable between the console and fuel 
tank so it will not get pinched. 

5 

6 

I ~ 14 

;.._16 
4--17 

9 
10 

FUEL TANK CONSOLE (1997-1998 FLHR, 
FLHR-1, FLHT, FLHTC, FLHTC-U AND 

FLHTC-UI MODELS) 

Removal/Installation 

Refer to Figure 128 and Figure 129. 
I. Disconnect the negative battery cable from the battery. 
2. Remove the seat as described in Chapter Fifteen. 
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6-

6-

13-

FUEL TANK CONSOLE (FLHT, FLHTC, 
FLHTC-1, FLHTC-U AND FLHTC-UI MODELS) 

1 2 
3 4 1. Nut 

2. Console door 
3. Lock 
4. Key 
5. Fuel filler cap 
6. Screw 
7. Gasket 
8. Screw 
9. Rubber boot 

10. Clip 
11. Hinge pin 
12. Trim Insert 
13. Console 
14. Screw 

12 
15. Clip nut 
16. Trim 
17. Staked nut 

-14 

3. On FLHR-I models, perform the following: 
a. Cut the cable strap securing the fuel level sender 

wires to the main harness on the left frame rail. 
b. At the rear of the fuel tank, disconnect the fuel level 

sensor two-pin electrical connector from the main 
harness. 

4A. On FLHT series models, perform the following: 
a. Remove the screw (Figure 130) securing the con-

sole to the fuel tank. 
b. Open the console door. 
c. Remove the two front Allen bolts (A, Figure 131) se-

curing the console to the fuel tank mounting brackets. 
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d. Unscrew the fuel filler cap (B, Figure 131). 
4B. On FLHR and FLHR-I models, perform the follow-
. mg: 

a. Remove the front acorn nut and rear screw and 
washer securing the console to the fuel tank. 

b. Lift the console partially off the fuel tank and dis-
connect the electrical connector from. tl1e ignition 
switch and the indicator lamp housing. 

5. Carefully remove the console and lay it upside down 
oo the shop cloths or towels. 
6. Reinstall the fuel filler cap. 
7. Install by reversing these removal steps while noting 
the following: 

• 

a. On FLHT series models, make sure the rubber boot 
is in place p1ior to instal lation. 

b. Carefully route the electrical cables and hose be-
tween the console and fuel tank so they will not get 
pinched. 

c. Reposition fuel-level sender wires to the main. har-
ness on the left frame rail and install a new cable 
strap. 

FUEL TANK GAUGE 
(1984-1999 FXR SERIES AND 

1997-1998 FLH SERIES MODELS) 

Refer to Figure 132 and Figure 133. 

NOTE 
Additional fuel tank gauges are covered 
along with.fuel tank removal/installation in 
this section. 

1. Disconnect the negative battery cable from the battery. 
2. Drain the fuel from the fuel tank as described under 
Fuel Tank Draining in this section. 
3. Remove the seat as described in Chapter Fifteen. 
4. Working under the left side of the fuel tank, release the 
fuel gauge indicator electrical wires from the clamp on the 
base of tbe fuel tank. Feed the wires into the fuel tank so 
there is enough slack to raise the fuel gauge indicator. 

WARNING 
Do not twist the.fuel gauge indicator during 
removal in the following step. 

5. On models so equipped, securely hold onto the fuel 
gauge indicator and pull straight up until it just clears the 
fitting on top of the fuel tank. Remove the fuel gauge indi-
cator and gasket. 

NOTE 
If only the illumination bulb is being re-
placed, do so at this time because no farther 

• 
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@ FUEL TANK GAUGE 
(1984-1992 FXRD, FXRS, FXRT, 

FXRS-SP AND FXRS-CON MODELS) 

f-1 

®-3 

7 

1. Screw 
2. Plate 
3. Nut 
4. E-clip 
5. Washer 
6. Screw 
7. Lower plate 
8. Ground strap 
9. Wiring 

• 



FUEL, EXHAUST AND EMISSION CONTROL SYSTEMS 393 

@FUEL TANK GAUGE (1995-1998 
FLHR, FLHR-1, FLHRC•I, FLHT, 

1999 FXR2 AND FXR3 MODELS) 

1-----1 

5--...... Ct:,-.. 

4--- -__.,..,. 

8---

10 
1. Fuel gauge 

Indicator 
2. Wire harness 
3. Terminal ring 
4. Bulb 
5. Gasket 
6. Screw 
7. Nut 
8. Lockwasher 
9. Washer 

10. Gasket 
11. Fuel gauge 

disassem.bly is required (models so equip-
ped). 

6. Mark the location of the electrical wires. Then discon-
nect the electrical connectors from the fuel gauge indicator. 

CAUTION 
Do not remove the center nut securing the 
electrical wire terminal to the top plate of 
the fuel gauge sending unit. If the nut is re-
moved, the sensor fl.oat device will drop into 
the fuel tank. 

7. Remove the screws securing the outer edge of the plate 
to the fuel tank. 
8. Secure the center nut with pliers, carefully raise the 
unit slightly, and rotate it counterclockwise until the cut on 
the outer edge is facing the left side of the fuel tank. 
9. Carefully lift the sending unit out of the fuel tank. If 
necessary, use a slight rocking motion to ease removal. 
10. Remove the gasket from the fuel tank receptacle. 
11. Install by reversing these removal steps while noting 
the following: 

a. Install a new gasket and mounting screws. 
b. Tighten the new screws securely. 

FUEL TANK (CARBURETED MODELS) 

WARNING 
Some fuel might spill from the fuel tank 
hose(s) during these procedures. Because 
gasoline is extremely flammable and explo-
sive, perform 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 because 
an explosion and fire can occur. Always 
work in a well-ventilated area. Wipe up any 
spills immediately. 

WARNING 
Make sure to route the fuel tank vapor hoses 
so that they cannot contact any hot engine 
or exhaust component. These hoses contain 
flammable vapors. If a hose melts from con-
tacting a hot part, leaking vapors can ignite 
and cause a fire. 

WARNING 
Gasoline is a known carcinogen, as well as 
an extremely flammable liquid, and must be 
handled carefully. Wear latex gloves to 
avoid contact. If gasoline does contact skin, 
immediately and thoroughly wash the area 
with soap and warm water. 

The fuel hoses are secured to the fuel tank with a 
nonreusable clamp. If the same type of clamp is going to 
be reinstalled, purchase new ones before servicing the fuel 
tank. 

When removing the fuel tank in the following proce-
dures, keep track of all fasteners and rubber bushings to 
avoid losing them or mixing them up during installation. 
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Fuel Tank Draining 

Prior to removing the fuel tank from the frame, drain the 
fuel from the tank. If the fuel is drained into a clean con-
tainer, it may be returned to the fuel tank. 
1. Disconnect the negative battery cable from the battery. 
2. Tum the fuel shutoff valve to the OFF position (Figure 
134). 
3. Disconnect the carburetor fuel inlet hose from the fuel 
shutoff valve fitting. 
4. Connect a longer drain hose to the shutoff valve fitting 
and place the open end of the hose in a safety-approved 
fuel storage tank. 
5A. On vacuum-operated fuel shutoff valves, perform 
the following: 

a. Disconnect the vacuum hose from the fitting on. the 
back side of the shutoff valve. 

b. Tum the shutoff valve to reserve. 
c. Connect a hand-operated vacuum pump to the vac-

uum hose fitting and apply vacuum to the shutoff 
valve. 

d. Drain the fuel into the storage tank. 
e. Disconnect the vacuum pump from the shutoff 

valve. 
5B. On all other models, turn the shutoff valve to reserve 
and drain the fuel into the storage tank. Do not lose the 
fuel hose insulator. 
6. Disconnect the drain l1ose from the shutoff valve and 
tum the valve to the OFF position. 

Removal/Installation 
(FXRS, FXLR, FXR2 and FXR3 Models) 

Refer to Figures 135-137. 
1. Disconnect the negative ·battery cable from the battery. 
2. Drain the fuel from the fuel tank as described under 
Fuel Tank Draining in this section. 
3. Disconnect the hoses from the fuel tank. 

' 
CHAPTER EIGHT 

FUEL TANK 
(FXRS SERIES MODELS) 

1-

1. Fuel filler cap 
2. Fuel tank 
3. Bolt 
4. Lockwasher 
5. Washer 

FUEL TANK 
(FXLR MODELS) 

I 
I 

I 
I 

I 
I 

I 

I 
I 

I 
I 

I 

1. Acorn nut 5. Bolt 

3 

2. Plate 6. Lockwasher 
3. Fuel flller cap 7. Washer 
4. Fuel tank 8. Bolt 

• 
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FUEL TANK (1999 FXR2 AND FXR3 MODELS) 

//I 1 

1. Fuel filler cap 
2. Gasket 
3. Fuel tank 
4. Acorn nut 
5. Lockwasher 
6. Cable clip 
7. Washer 
8. Bolt 
9. Hose clamp 

1 O. Crossover hose 

4. Remove the seat as described in Chapter Fifteen. 
5. On FXRS 1nodels, remove the instrument cluster as de-
scribed in Chapter Nine. 

6A. On FXRS and FXLR models, ren1ove the bolts and 
nuts. 

6B. On FXR2 and FXR3 models, remove the bolt, 
washer, lockwasher and cable clip securing the front of 
the fuel tank. 

NOTE 
Residual fuel will drain from both sides of 
the fuel tank when the crossoverfuel hose is 
disconnected. Have several golf tees or 
bolts ready to plug the hose end and fuel 
tank fitting. 

7. Disconnect the crossover hose from the fuel tank. Plug 
the hose and tank openings. 

8. Remove the bolts, lockwashers and washers securing 
the rear of the fuel tank. 

CAUTION 
When removing the fuel tank in Step 9, do 
not pull on or damage the main wiring har-
ness. 

9. Carefully remove the fuel tank from the frame. 
10. Drain any remaining fuel in the tank into the fuel stor-
age tank. 
11. Install by reversing these removal steps while noting 
the following: 

a. Position the fuel tank on the frame tube and install 
the washers, bolts and nuts in their original .mount-
ing positions. 

b. Secure the fuel line with a new hose clamp. Make 
sure the insulator is placed over the fuel line before 
reconnecting it. 

c. Refill the tank and check for leaks. 

Removal/Installation (FXR Models 
except FXRS, FXLR, FXR2 and FXR3 Models) 

Refer to Figure 138. 

• 
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@ FUEL TANK (ALL FXR SERIES MODELS EXCEPT FXRS, FXLR, FXR2 AND FXR3) 

• ' 

4 6 

' ' 

--

l. Disconnect the negative battery cable from the battery. 
2. Drain the fuel from the fuel tank as described under 
Fuel Tank Draining in this section. 
3. Disconnect the hoses from the fuel tank. 
L . Remove the seat as described in Chapter Fifteen. 
5. Disconnect the fuel gauge sending unit wire connector 
from the main wire harness. 
6. On models so equipped, remove the instrument cluster 
as described in Chapter Nine. 

NOTE 
Residual fuel will drain from both sides of 
the fuel tank when the crossover fuel hose is 
disconnected. Have several golf tees or 
bolts ready to plug the hose end and fuel 
tank fitting. 

9 6 10 

~-\ 

12 

1. Cap 10. Bolt 
2. Gasket 11 . Hose clamp 
3. Boot 12. Hose 
4. Nut 13. Bolt 
5. Locknut 14. Washer 
6. Washer 15. Bracket 
7. Lockwasher 16. Insulator 
8. Fuel tank 17. Bolt 
9. Clip 18. Pad 

13 ----, ,-17 
7---' 

18 16 

~ 14 
- 1 

15 

• • t • 
• • • • u 

7. Disconnect the crossover hose from the fuel tank. Plug 
the hose and tank openings. 
8. Remove the bolt, lockwashers, washers, locknut and 
acorn nut securing the front of the fuel tank. 
9. Remove the bolts, lock:washers and washers securing 
tl1e rear of the fuel tank. 

CAUTION 
When removing the fuel tanlc in Step 10, do 
not pull on or damage the main wiring har-
ness. 

10. Carefu.lly remove the fuel tank from the frame. 
11. Drain any remaining fuel in the tank into the fuel stor-
age tank. 
12. Install by reversing these removal steps while noting 
the following: 
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FUEL TANKS (FXWG, FXSB AND FXEF MODELS) 

( 
6 2 3 / 

\ / 
/ 

/ 
/ 

, 
• / 

13 
12-

,;I 
/ 

1. Nut 
2. Washer 
3. Bushing 
4. Washer 

,,, 

5. Upper bracket 
6. Bolt 
7. Bracket 

NOTE 
If you are installing an OEM replacem.ent 
fuel tank on 1991 FLH, FLT and FXR. Cali-
fornia models, refer to Fuel Tank ~nt 
Modification (1991 FLH, FLT and FXR 
California Models) in this chapter prior to 
installing the new tank. 

a. Posjtion the fueJ tank on the frame tube and install 
the wasl1ers, bolts and nuts in the original mounting 
positions. 

b. Secure the fueJ hose with a new hose clamp. Make 
sure the insulator is placed over the fuel hose before 
reconnecting it. 

--1 

13 

11 

8. Lockwasher 
9. Screw 

10. Spacer 
11. Crossover hose 
12. Vent hose 
13. Clamp 
14. Fuel tanks 

I • 

10 

9--f 
8-<n) 
2--® 

f 

e 
3-8 
4----® 

14 

c. Refill the tank and check for leaks. 

RemovaJ/InstaUation 
(FXWG, FXSB and FXEF Models) 

Refer to Figure 139. 

2 1 

I I , 

l. Disconnect the negative battery cable from the battery. 
2. Drain the fuel from the fuel tank as described under 
Fuel Tank Draining in this section. 
3. Remove the instrument panel as described in Chapter 
Nine. 
4. Remove the seat as described in Chapter Fifteen. 
5. Remove the choke knob and nuts, if so equipped. 
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6. Remove the trim panel at tl1e bottom of the tanks. 

NOTE 
Residual fuel will drain from both sides of 
the fuel tank when the crossover fuel hose is 
disconnected. Have several golf tees or 
bolts ready to plug the hose end and fuel 
tank fitting. 

7. Disconnect the crossover hose (Figure 140) from the 
fuel tank. Plug the hose and tank openings. 
8. Remove the front upper and lower mounting bolts, 
washers and nuts. 
9. Remove the rear bolts, washers and spacers securing 
both fuel tanks to the frame. 
LO. Disconnect the upper vent line from both fuel tanks. 
11. Check and remove any remaining fasteners. Then re-
move the tank assembly from the frame. 

NOTE 
After removing the tank assembly, store it in 
a safe place away from open flame or ob-
jects that could fall and damage it. 

12. Drain any remaining fuel left in the tanks into the 
storage tank. 
13. Install by reversing these removal steps while noting 
the following: 

• 

a. Position the fuel tank assembly on the frame tubes 
and install tbe washers, bolts and nuts in the original 
mounting positions. The large inner diameter wash-
ers fit over the left and right ends on the upper 
bracket spacer tube and over the tapped anchor in-
sert at the rear tank brackets. 

b. Route the crossover hose over the lower front tank 
bracket and reconnect it at the other tank. 

c. Secure the fuel hose with a new hose clamp. Make 
Sltre the insulator is placed over the fuel hose before 
reconnecting it. 

d. Refill the tanks and check for leaks. 

Removal/Installation 
(FLH and FLT Series Models) 

Refer to Figure 141 and Figure 142, typical. 
1. Disconnect the negative battery cable from the battery. 
2. Drain the fuel from the fuel tank as described under 
Fuel Tank Draining in this section. 
3. Disconnect the hoses from the fuel tank. 
4. Remove the seat as described in Chapter Fifteen. 
5. On models so equipped, remove the fuel tank console 
as described in this chapter. 

CHAPTER EIGHT 

6. Under the fuel tank, disconnect the fuel gauge electri-
cal connector. 

NOTE 
Residual fuel will drain from both sides of 
the fuel tank when the crossover fuel hose is 
disconnected. Have several golf tees or 
bolts ready to plug the hose end and fuel 
tank fitting. 

7. Disconnect the crossover hose fro1n the fuel tank. Plug 
the hose and tank openings. 
8. Remove the bolt, washers, lock.washer and nut secur-
ing the front of the fuel tank. 
9. Remove the screws and lockwashers securing the rear 
of the fuel tank. 
10. Carefully lift and remove the fuel tank from the 
frame. 
11. Drain any remaining fuel in the tank into the fuel stor-
age tank. 
12. Install by reversing these removal steps while noting 
the following: 

NOTE 
If installing an OEM replacement fuel tank 
on 1991 FLH, FLT and FXR California 
models, refer to Fuel Tank Vent Modifica-
tion (1991 FLH, FLT and FXR California 
Models) in this chapter prior to installing 
the new tank. 

a. Position tl1e fuel tank on the frame tubes and install 
the washers, bolts and nuts in the original mountin.g 
positions. 

b. Secure the fuel hose with a new bose clamp. Make 
sure the insl1lator is placed over the fuel hose before 
reconnecting it. 

c. Refill the tanks and check for leaks. 
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1. Lock 
2. Cover 
3. Nut 
4. Screw 
5. Pin 
6. Panel 
7. Screw 
8. Spacer 
9. Nut 

10. Bumper 
11 . Cap 
12. Bolt 
13. Washer 
14. Fuel tank 
15. Washer 
16. Nut 
17. Nut 
18. Lockwasher 
19. Washer 
20. Fuel gauge wire 
21 . Nut 
22. Screw 
23. Lockwasher 
24. Washer 
25. Fuel gauge 
26. Panel 
27. Clip 
28. Hose 
29. Gasket 
30. Screw 
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FUEL TANK (1989-1996 FL:H AND FLT MODELS) 
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CHAPTER EIGHT 
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1. Cap 
2. Gasket 
3. Boot 
4. Screw 
5. Bumper 
6. Console 
7. Cover 
8. Bracket 
9. Screw 

10. Pin 
11. Trim 
12. Trim 
13. Gasket 
14. Nut 
15. Lockwasher 
16. Washer 
17. Screw 
18. Fuel gauge 
19. Bolt 
20. Washer 
21 . Fuel tank 
22. Nut 
23. Hose 
24. Insulator 
25. Hose clamp 
26. Nut 
27. Washer 
28. Washer 
29. Screw 
30. Lockwasher 
31. Screw 
32. Trim 
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@) VENTED FUEL TANK 
(1992-1998) 

.... All other models 

/'.(1..._ I 
I I --.J I t-- Standpipe 
I I 
I I 
I I 
I I 

Fuel tank 

------ - ------
FXLR and FXRS Vapor valve _ __. ---~ 

• : . 

8 FUEL TANK VENT 
MODIFICATION (1991 FLH, FLT 

AND FXR CALIFORNIA MODELS) 

I 
I 

1/16-in. drill bit 

FUEL TANK VENTING 
(CARBURETED MODELS) 

Fuel Tank Venting (1984-1991 Models) 

On 1984-1991 models, the fuel tank(s) are vented 
through the fuel cap. 

Fuel Tank Venting (1992-1998 Models) 

All 1992-1998 fuel tanks are vented through a vapor 
valve. On 1992-1998 FXLR and 1992 FXRS models, the 
vent tube is connected to a standpipe mounted in the bot-
tom of the fuel tank. On alJ other models, a vent nozzle is 
installed in the tank filler neck (Figure 143). 

• 

Toe vapor valve prevents fuel from flowing through the 
vent opening if the motorcycle is dropped or positioned at 
a low angle. 

When replacing the vapor valve, note the following: 
1. The vapor valve must be installed in a vertical posi-
tion. 
2. The vapor valve bas two different end fittings. The 
long fitting mt1st be installed at the top. 

CAUTION 
If the vapor valve is installed incorrectly, ex-
cessive pressure might build in the fuel tank. 

Fuel Tank Vent Modification (1991 FLB, FLT 
Series and FXR Series California Models) 

NOTE 
Do not perform this procedure on FXLR and 
FXRS models equipped with the vapor tube 
attached to the front right side of the fuel 
tank. 

When installing an OEM replacement fuel tank, a 
0.03-0.06 in. (0.76-1 .5 mm) hole must be drilled through 
the vapor tube cap. Confirm this with a Harley-Davidson 
dealership when purchasing the new fuel tank. 

Drill the cap as follows: 
1. First center punch the cap and drill through the cap 
witl1 a l/16-in. drill bit (Figure 144). 
2. Remove the fuel cap and use compressed air to remove 
all chips from the fuel tank. 
3. Reinstall the fuel cap. 

NON-VACUUM-OPERATED 
FUEL SHUTOFF VALVE 

A three-way fuel shutoff valve is mounted onto the left 
fuel tank. A replaceable fuel strainer is mounted at the top 
of the shutoff valve. 

Removal/Installation and Filter Cleaning 

Refer to Figure 145. 

WARNING 
Some fuel might spill from the fuel tank 
hose(s) during these procedures. Because 
gasoline is extremely flammable and explo-
sive, perform 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 because 
an explosion and fire can occur. Always 
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work in a well-ventilated area. Wipe up any 
spills immediately. 

1. Disconnect the negative battery cable from the battery. 
2. Drain the fuel from the fuel tank as described under 
Fuel Tank Draining in this section. 
3. Loosen tl1e fuel valve nut and remove the valve and 
gasket from the fuel tank. Catch any residual gas that may 
drain from the fuel tank after the valve is removed. 
4. Check the fuel strainer for contamination or damage. If 
the strainer cannot be thoroughly cleaned, replace it. In-
stall a new gasket when installing a new strainer. 
5. Inspect the condition of the gasket; replace if neces-
sary. 
6. Clean the fuel tank threads of all sealant residue. 
7. Coat the shutoff valve threads with Loctite Pipe Seal-
ant with Teflon and insert the valve into the tank. Tighten 
the valve nut as follows: 

a. On 1993-1994 FXR series models, tighten the valve 
11ut to 18 ft.-lb. (24 N•m). 

WARNING 
On 1993-1994 FXR series models, do not 
turn the Juel valve nut ,nore than two turns, 
or the nut will bottom out on the fuel tank 
threads. This may cause the fuel valve to 
Leafe gasoline and create a fire hazard. 

b. On aU other models, securely tighten the fuel valve 
nut. 

8: Remove the drain tube from the fuel tank ru1d recon-
nect the fuel line. Secure the fuel line with a new ·hose 
clamp. Make sure the insulator is placed over the fuel line 
before reconnecting the fuel line. 
9. Refi11 the fuel tanks. 
10. Check tlle area around the fuel valve and hoses care-
fully to make sure no fuel is leaking. 

VACUUM-OPERATED FUEL VALVE 
(1994-1998 FLH AND FLT SERIES MODELS) 

RemovaJ/InstaJlation and Filter Cleaning 

Refer to Figure 146. 

WARNING 
Some fuel might spill from the fuel tank 
hose(s) during these procedures. Because 
gasoline is extremely flammable and explo-
sive, perform 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 because 
an explosion and fire can occur. Always 

• 
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Fuel tank 
Gasoline strainer 

~Nut 
Clamp 
Fuel hose 

work in a well-ventilated area. Wipe up any 
spills immediately. 

1. Disconnect the negative battery cable from the battery. 
2. Drain the fuel from the fuel tank as described under 
Fuel Tank Draining in this section. 
3. Loosen the fuel valve nt1t and remove the valve and 
gasket from the fuel tank. Catch any fu.el that might leak 
from the fuel tank after the valve is removed. 
4. Check the fuel strainer for contamination or damage. If 
the strainer cannot be thoroughly cleaned, replace it. In-
stall a new gasket when installing a new strainer. 

NOTE 
If the strainer is contaminated, the fuel tank 
,night require cleaning and flushing. 

5. Inspect the fuel valve gasket; replace if necessary. 
6. Clean the fuel tank threads of all sealant. 
7. Coat the shutoff valve threads with Loctite Pipe Seal-
ant with Teflon and insert the valve into the tank. Tighten 
the valve nut to 18 ft.-lb. (24 N•m). 

WARNING 
Do not turn the fuel valve nut more than two 
turns after initial thread engagement, or the 
nut will bottom out on the fuel tank threads. 
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VACUUM-OPERATED FUEL 
VALVE (1994-1998 FLH AND 

FLT SERIES MODELS) 
• . 
' , Vacuum nipple 

Diaphragm 
housing 

• 

• • 
l 

• . 

Nipple vented 
to atmosphere 

Lever 
Fuel outlet 

This can cause the fuel valve to leak gaso-
line and create a fire hazard. 

8. Reconnect the vacuum and fuel lines at the fuel shutoff 
valve. Secure both lines with new hose clamps. Make sure 
the insulator is placed over the fuel line before reconnect-
ing the fuel line. 
9. Refill the fuel tank. 
10. Check the area around the fuel valve and hoses care-
fully to make sure no fuel is leaking. 

FUELTANK 
(FUEL-INJECTED MODELS) 

WARNING 
Some fuel might spill from the fuel tank 
hose(~~ during these procedures. Because 
gasoline is extremely flammable and explo-
sive, perform 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 because 
an explosion and fire can occu;: Always 
work in a well-ventilated area. Wipe up any 
spills immediately. 

WARNING 
Make sure to route the fuel tank vapor hoses 
so that they cannot contact any hot engine 
or exhaust component. These hoses contain 
flammable vapors. If a hose melts from con-

tacting a hot part, leaking vapors can ignite 
and cause a fire. 

WARNING 
Gasoline is a known carcinogen, as well as 
an extremely flammable liquid, and must be 
handled carefully. Wear latex gloves to 
avoid contact. If gasoline does contact skin, 
immediately and thoroughly wash the area 
with soap and warm water. 

The fuel hoses are secured to the fuel tank with a 
nonreusable clamp. If the same type of clamp is going to 
be reinstalled, purchase new ones before servicing the fuel 
tank. 

When removing the fuel tank in the following proce-
dures, keep track of all fasteners and rubber bushings to 
avoid losing them or mixing them up during installa-
tion. 

Fuel Tank Draining 

1. Depressurize the fuel system as described under 
Depressurizing the Fuel System in this chapter. 
2. Make a drain hose from 5/16-in. inner diameter hose 
and plug one end of it. Make it long enough to go from the 
fuel tank crossover hose fitting to an empty fuel can. 
3. Disconnect the crossover hose from one of the fittings 
on the fuel tank. Immediately connect the drain hose made 
in Step 2 to the fuel tank fitting. 
4. Place the plugged end of the drain hose into the fuel 
ca.n and remove the plug. Drain the fuel from that side of 
the fuel tank. 
5. Disconnect the drain hose and reinstall the plug into 
one end of it. 
6. Repeat for the other side of the fuel tank. 
7. Plug the fuel tank crossover fittings to prevent the 
draining of fuel. 

Fuel Tank Removal/Installation 

The crossover fuel hose is secured to the fuel tank with 
nonreusable clamps. If the same type of clamp is going to 
be reinstalled, purchase new ones before servicing the fuel 
tank. 

Refer to Figure 147 and Figure 148. 
I . Depressurize the fuel system as described under 
Depressurizing the Fuel System in this chapter. 
2. Remove tl1e seat as described in Chapter Fifteen. 
3. Remove the fuel tank console as described in this 
chapter. 
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CHAPTER EIGHT 

FUEL TANK (ALL MODELS EXCEPT 1995-1998 FLHR-1) 

, 

4--t 

8 9 

13 

1. Fuel tank 
2. Fuel filler cap 
3. Gasket 
4. Crossover hose 
5. Hose clamp 
6. Insulator 
7. Trim tab 
8. Bolt 
9. Washer 

10. Bolt 
11. Check valve 

-~ 
"-------------

11~----r---,... __ ___,,. 
12--@ 

16 

12. 0-ring 
13. Fuel supply hose assembly 
14. Plug 
15. Fuel return hose assembly 
16. Plug 
17. Vent hose to vapor valve 
18. Clip 
19. Vapor valve 
20. Vent hose to atmosphere 

or charcoal canister (Calif.) 
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17 

19 
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1 2 3 
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FUEL TANK (1995-1998 FLHR-1 MODELS) 

12 8 ij 
11 0 0 

10 

1. Bolt 
1 2. Washer 

3. Insulator 
4. Crossover hose 
5. Hose clamp 
6. Fuel tank 
7. Plug 
8. Fuel hose 
9. Plug 

10. Fitting 
I 

11. 0-ring 
12. Check valve 
13. Vent hose to 

vapor valve 
14. Clip 
15. Vent hose to 

atmosphere or 
charcoal canister 
(Calif). 

16. Vapor valve 

13 14 

15 16 

4. Disconnect the crossover hose (Figure 149) from one 
of the fittings on the fuel tank. Drain the fuel tank as de-
scribed in this chapter. 
5. Carefully cut the tie-wraps securing the electrical har-
ness to the left frame tube. 
6. Disconnect the vent hose from the fuel tank. 

WARNING 
A small amount of fuel will drain out of the 
fuel tank when the fuel lines are discon-
nected from the base of the tank. Place sev-
eral shop cloths under the fuel line fittings 
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to catch any spilled fuel prior to disconnect-
ing them. Discard the shop cloths in a suit-
ably safe man.ner. 

7. On the front fitting, unscrew the hex ·nut on the fuel 
line fitting and disconnect the fuel supply line :from the 
fuel tank. 
8. On the rear fitting, unscrew the hex nut on the fuel line 
fitting and disconnect the fuel retun1 line from the fuel tank. 
9. Remove the 0-ring seal from both fittings. 
l 0. On models so equipped, remove the fairing lower cap 
on each side as described in Chapter Fifteen. 
11. At the :front of the fuel tank, remove the T 40 Torx bolt 
and washer (Figure 150) on each side securing the fuel 
tank to the frame. 
12. At the rear of the fuel tank, remove the bolt and 
washer (Figure 151) securing the fuel tank to the frame. 
13. Lift off and remove the fuel tank from the frame. 

NOTE 
Store the Ju.el tank in a. safe place away from 
open flames or where it could be damaged. 

14. Drain any remaining fuel left in the tank into a gas can. 
15. Installation is the reverse of these steps while noting 
the following: 

a. Securely tighten the front and rear bolts and nuts. 
b. Install a new 0-ring seal onto each fueJ line fitting 

and apply clean engine oil to it. Tighten the hex nut 
fitting to 20-24 ft.-lb. (27-33 N•m). 

FUEL PUMP AND FUEL FILTER 

Canopy Assembly Removal/Installation 

Refer to Figure 152 and Figure 153. 
1. Depressurize the fuel system as described under 
Depressurizing the Fuel System. in this chapter. 
2. Remove the seat as described in Chapter Fifteen. 
3. Remove the fuel tank console as described in this 
chapter. 
4. Drain the fuel tank as described in this chapter. 
5. Carefully cut the tie-wraps securing the electrical har-
ness to the left frame tube. 
6. Disconnect the three individual electricaJ connectors 
:from the fuel gauge sending unit spade tenninals. 
7 A. On FLHR-I models, perform the following: 

a. Re1nove the T20 Torx bolts securing the top plate to 
the top of the fuel tank. 

b. Partially lift the top plate away from the fuel tank 
and disconnect the yellow/green ground wire from 
the spade terminal on the under side of the top plate. 

c. Remove the top plate. 

CHAPTER EIGHT 

7B. On all n1odels except FLHR-I models, perform the 
following: 

a. Remove the T20 Torx bolts securing the canopy as-
sen1bly to the top of the fuel tank. 

b. Partially lift the canopy away from the fuel tank. 
c. Disconnect the black ground wire from the spade 

terminal on the underside of the canopy. 
d. Disconnect the yellow/green wire fro1n the spade ter-

minal. 
e. Carefully pull the canopy assembly straight up and 

out of the fuel tank. Do not damage the fuel gauge 
sending unit float during removal. 

8. Remove the top plate or canopy gasket and discard it. 
A new gasket mt1st be installed. 
9. Installation is the reverse of these ren1oval steps while 
noting the following: 

a. The top plate or canopy gasket is wider at one end. 
Place the wider end at the :front of the fuel tank, in-
stall the new gasket and align the bolt b.oles. 

b. Attach the electrical connector(s) to the spade ter-
minals. The spade tenninals are different sizes to 
eliminate improper connections. 

c. Securely tighten the mounting T20 Torx bolts. 
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FUEL PUMP AND FILTER (1997-1998 FLHR-1 MODELS) 
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1. Wiring harness 
2. Nut 
3. Lock.washer 
4. Wiring spade terminal 
5. Top insulator 
6. Top plate 
7. Bolt 
8. Gasket 
9. Ground wire 

10. Seal insulator 
11 . Seal Insulator 
12. Wiring spade terminal 
13. Screw 
14. Hose clamp 
15. Fuel filter short hose 
16. Fuel pump long hose 
17. Fuel pump positive wire 
18. Fuel pump negative wire 
19. Nut 
20. Lock.washer 
21 . Washer 
22. Bolt 
23. Fuel pump 
24. Fuel filter 

407 
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FUEL PUMP AND FILTER (ALL MODELS EXCEPT 1997-1998 FLHR-1) 

l--1 

3-

10---

1. Screw 
2. Canopy 
3. Gasket 
4. Nut 
5. Lockwasher 
6. Wiring spade terminal 
7. Terminal block (upper) 
8. Nut 
9.. Wiring harness 

10. Ground wire 
11 . Fuel level gauge 

sending unit 
12. Terminal block (lower) 
13. Wiring spade terminal 
14. Screw 
15. Hose clamp 
16. Fuel fllter short hose 23 ---1 
17. Fuel pump long hose 
18. Lockwasher 
19. Bracket 
20. Fuel pump positive wire 
21 . Fuel pump negative wire 
22. Fuel filter 
23. Fuel pump 

.,__4 
--5 
-6 

5-... 
18 

19--r 
14--j 

9 
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Fuel Filter Removal/Installation 

1. Remove the canopy or top plate assembly as described 
in this section. 

WARNING 
The fuel tank opening might have some 
sha,p edges. Protect hands accordingly. 

2. Use side-cutting pliers, cut the hose clamp, and re-
move the fuel filter short hose from the fuel tank.inlet sup-
ply tube. 

CAUTION 
Do not drop the nut, lockwasher and washer 
in the following step because they will fall to 
the bottom of the fuel tank. 

3. Loosen the nut securing the fuel filter bracket to the 
bolt on top of the fuel tank tunnel. Remove the nut. Then 
use a magnetic tool and remove the lockwasher and 
washer from the bolt. 
4. Release the fuel filter bracket from the fuel tank tunnel. 
5. Partially withdraw the fuel filter along with the fuel 
pump long hose from the fuel tank. 
6. Use side-cutting pliers, cut the hose clamp, and re-
move the fuel filter long hose from the fuel tank outlet 
supply tube. 
7. Use side-cutting pliers, cut the remaining h.ose clamp, 
and remove the fuel filter short hose from the fuel filter in-
let supply tube. 
8. Remove the fuel filter. 
9. InstaUation is the reverse of removal while noting the 
following: 

a. Use new hose clamps. 
b. Install the short hose onto the new fuel tilter outlet 

port so the initial bend runs parallel to the fuel filter 
bracket. Crimp the hose clamp. 

c. Slide a new hose clamp onto the free end of the long 
hose. Install the hose onto the inlet port so it runs 
parallel to the short hose. Crimp the clamp. 

Fuel Pump RemovaJ/InstalJation 

1. Remove the canopy or top plate assembly as previ-
ously described in this section. 

WARNING 
The fuel tank opening might have some 
sharp edges. Protect hands accordingly. 

2. Lift the fuel pump off the two posts on the left side of 
the fuel tank. Remove the fuel pump assembly from the 
fuel tank. 

3. Use side-cutting pliers, cut the hose clamp on the long 
hose, and disconnect it from the outlet port. 
4. Disconnect the black and yellow/green wires from the 
fuel pump. 

CAUTION 
Do not replace the special Teflon-coated 
wires with ordinary wire because the insula-
tion can deteriorate when exposed to 
gasoline. 

5. Inspect the fuel pump wires and replace with new Tef-
lon-coated wires if necessary. 
6. Discard the fuel pump. 
7. Installation is the reverse of removal while noting the 
following: 

a. Use new hose clamps. 
b. Attach the electrical connectors to the fuel pump 

terminals. The terminals are different sizes to elimi-
nate improper connections. 

FUEL TANK INSPECTION 
(ALL MODELS) 

1. Inspect all of the fuel and vent lines for cracks, age de-
terioration or damage. Replace damaged. lines with the 
same type and size of material. The fuel line must be flexi-
ble and strong enough to withstand engine heat and 
vibration. 
2. Check the fuel line insulator for damage. 
3. Check for damaged or missing rubber dampers. 
4. Remove the fuel tank cap(s) and inspect the inside of 
the tank for rustor contamination. If there is a rust buildup 
inside the tank, clean and flush the tank as described in 
this chapter. 
5. Inspect the fuel tank for leaks. If fuel was noted on the 
outside of the tank, and it was not spilled during refilling, 
the tank is leaking. If the leakage point is small, repair the 
leak as described in this chapter. If the leak is large, or if it 
cannot be repaired with a tank sealant, replace the fuel 
tank. 

EXHAUST SYSTEM 

Removal 

Refer to Figures 154-156. 

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. 

• 



410 CHAPTER EIGHT 

EXHAUST SYSTEM (FXR SERIES MODELS, FXR2 AND FXR3 MODELS) 

1 
~2 

1 2 

10 

12 

11 13 

12 

13 

1. Clamp 
2. Clamp 

5 

4 
8 

3. Heat shield 
4. Bolt 
5. Exhaust pipe (rear) 
6. Spacer 
7. Mounting bracket 
8. Heat shield 
9. Bolt 

10. Muffler (rear) 

14 
15 

1 

11. Washer 
12. Lockwasher 
13. Bolt 
14. Clamp 
15. Nut 
16. Bolt 
17. Washer 
18. Gasket 
19. Nut 
20. Heat shield 

21 

12 

11~ 4 

27 

21. Muffler (front) 

12 

4 

22. Exhaust pipe (front) 
23. Heat shield 
24. Gasket 
25. Retaining ring 
26. Clamp 
27. Nut 
28. Acorn nut 
29. Washer 
30. Nut 

22 

23 
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• 

@ EXHAUST SYSTEM (1984-1994 FLH AND FLT SERIES MODELS) 

1 6 8 

1------ 2 3 

9 

13 

6 
r--4 23 

4 6 
6 

5 

34-
6~ 28 

• 27 

36 
37 

39 

1. Muffler (left) 14. Bolt 27. Clamp 
2. Gasket 15. Washer 28. Exhaust pipe (right) 
3. Muffler clamp kit 16. Bracket 29. Gasket 

(includes Items 4 and 5) 17. Rubber cushion 30. Retaining ring 
4. Screw 18. Muffler (right) 31. Clamp 
5. Nut 19. Bolt 32. Nut 
6. Clamp 20. Clamp 33. Heat shield 
7. Heat shield 21. Washer 34. Heat shield 
8. Heat shield 22. Nut 35. Heat shield 
9. Exhaust pipe (left) 23. Exhaust pipe 36. Bolt 

10. Bracket (rear right) 37. Washer 
11. Clip nut 24. Nut 38. Lockwasher 
12. Washer 25. Washer 39. Bracket 
13. Washer 26. Nut 
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EXHAUST SYSTEM (1995-1998 FLH AND FLT SERIES MODELS) 

g 11 

2 
g 10 

3 

g 
9 

17 
3 18 

2 

15 16 

1. Muffler (left) 13. Exhaust pipe 
2. Gasket (rear right) 
3. Screw 14. Heat shield 
4. Bolt 15. Bracket 
5. Washer 16. Heat shield 
6. Bracket 17. Heat shield 
7. Rubber cushion 18. Exhaust pipe (right) 
8. Muffler (right side) 19. Gasket 
9. Clamp 20. Retaining ring 

1 o. Heat shield 21. Clamp 
11. Heat shield 22. Nut 
12. Exhaust pipe (left) 23. Heat shield 



, 

FUEL, EXHAUST AND EMISSION CONTROL SYSTEMS 413 

1. Support the motorcycle on a work stand. See Motorcy-
cle Stands in Chapter Ten. 
2. On models so equipped, remove both saddlebags as 
described in Chapter Fifteen. 
3. On models so equipped, remove the footboards as de-
scribed in Chapter Fifteen. 
4. Identify the heat shields prior to removal. This will aid 
during installation. They look very similar, but all have 
slight differences. Use the numbers assigned to these parts 
in Figures 154-156. 
5. Loosen the hose clamps and remove all heat shields. 
6. Loosen the clamps securing the muffiers to the exhaust 

. pipes. 
7. Remove the bolts, washers and lockwashers securing 
the mufllers to the support brackets. 
8. Pull toward the rear and disconnect the mufller from 
the exhaust pipe and remove the muffler. Slightly rotate 
the mu:ftler during removal. 
9. At each cylinder l1ead, loosen and remove the two 
flange nuts securing botl1 the front and rear (Figure 157) 
exhaust pipes to the cylinder heads. 
10. Slide the flange off the cylinder head port studs on 
both cylinders. 

CAUTION 
If the exhaust flanges (Figure 158) did not 
slide off of the cylinder head studs easily in 
Step 10, the flange plate is distorted or 
bowed (Figure 159). If a flange is severely 
distorted, perform Step I I. 

11. If a flange is severely distorted, the distance between 
the flange holes is reduced, which causes the flange to 
wedge against the stud and damage the threads. If a flange 
is tight, remove one of the cylinder head. studs using the 
two-nut technique described in Chapter One. 
12A. On FXR series models, perform the following: 

a. Loosen the clamp securing the rear exhaust pipe to 
the front exhaust pipe. 

b. Remove the bolt, washer and nut securing the rear 
exhaust pipe to the mounting bracket. 

c. Carefully remove the rear exhaust pipe (A, Figure 
160) from the cylinder head and frame. 

d. Remove the front exhaust pipe (B, Figure 160) 
from the cylinder head and frame. 

12B. On FLH and FLT series models, perform the fol-
lowing: 

a. Loosen the clamp on the left exhaust pipe. Remove 
the left exhaust pipe from the right rear exhaust 

• pipe. 
b. Loosen. the clamps securing the right rear exhaust 

pipe to the right front exhaust pipe. 
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c. Re1nove the right rear exhaust pipe from the right 
front exhaust pipe. Remove the right rear exhaust 
pipe from the engine and frame. 

d. Remove the right front exhaust pipe from tl1e en-
• gme. 

13. Remove the retaining ring and gasket (Figure 161) 
from each exhaust port. Discard the gaskets. 
14. Place a clean rag into the exhaust port openings. 
15. Inspect the exhaust system as described in this chap-
ter. 
16. Store the exhaust system components in a safe place 
tmtil they are reinstalled. 

Installation 

NOTE 
New clamps must be installed to ensure cor-
rect sealing integrity. The new clamps elimi-
nate the need for graphite or silicone tape 
during installation of the fl'tt1;fjlers. 

NOTE 
To eliminate exhaust leaks, do not tighten 
any of the mounting bolts and nuts or the 
clamps until all of the exhaust components 
are in place. 

l . Before installing the new exhaust port gaskets, scrape 
the exhaust port surfaces (Figure 162) to remove all car-
bon residl1e. Removing the carbon will ensure a good gas-
~et fit. Then wipe the port with a rag. 
2. Correctly position all clamps onto the exhaust pipes 
prior to installation. 
3. Install a new exhaust port gasket into each exhaust port 
with the tapered side facing out. Install the retaining ring 
to secure the gasket in place. 
4A. On FXR series models, perform the following: 

a. Install the front exhaust pipe (B, Figure 160) into 
the frame and onto the cylinder head studs. Install 
the flange nuts and tighten fmger-tight. 

b. Install the washer and new gasket into the rear ex-
haust-pipe where it joins to the crossover pipe of the 
front exhaust pipe. 

c. Carefully insert the rear exhaust pipe (A, Figure 
160) into the front cylinder crossover pipe and onto 
the cylinder head studs. Install the flange nuts fm-
ger-tight. 

d. Move the crossover pipe clamp into position and 
tighten the bolt and nut fmger-tight. 

e. Move the rear exhaust pipe to the mounting bracket 
into place and tighten the bolt and nut fmger-tight. 

4B. On FLH and FLT series models, perform the follow-. mg: 

• CHAPTER EIGHT 

a. Tnstal1 the right front exhaust pipe into the frame 
and onto cylinder head studs. Install the flange nuts 
and tighten finger-tight. 

b. Install the right rear exhaust pipe into the frame, 
onto the right front exhaust pipe and onto the cylin-
der head studs. Install the flange nuts and tighten 
finger-tight. 

c. lnstalJ the left exhaust pipe into the frame and onto 
the right rear exhaust pipe. Tighten the clamp bolt 
and nut finger-tight. 

5. Protect the finish. TJ1en install and secure the right and 
left mufflers onto the exhaust pipes. 
6. Install the bolts, washers and lockwashers securing the 
mt1filers to the support brackets. Tighten the bolts fm-
ger-tight. 
7. Check the entire exhaust system to make sure none of 
the exhaust components are touching the frame. If neces-
sary, make slight adjustments to avoid any contact that 
would transmit any vibrations to tl1e rider via the frame. 
8. Check the exhaust assembly alignment. Then securely 
tighten the mounting bolts and nuts. 
9. Tighten the cylinder flange nuts to 142 in.-lb. (16 
N•m). 
10. Securely tighten all clainp bolts and nuts. 
11. Completely open the heat shield clamps. Position the 
clamp so the screw is on the outboard side in the most ac-
cessible position. Install the beat shields in the locations 
marked during removal. Tighten the clamps securely. 
12. Check all heat shields to make sure none are touching 
the frame. If necessary, make slight adjustments to avoid 
any contact tl1at would transmit vibrations to the rider via 
the frame. 
13. Start the engine and check for leaks. 
14. On models so equipped, install the saddlebags and 
floorboards as described in Chapter Fifteen. 
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Inspection 

1. Check tl1e exhaust pipe for cracks or spots that have 
rusted through it. A damaged or leakii:1g pipe should be re-
placed. 
2. Remove all rust from all pipe and muffler mating sur-
faces. 
3. Cl1eck the hose clamps for damage or severe rusting. 
Clean or repair clamps as required. 
4. If the exhaust flange is distorted, repair or replace it be-
fore reinstalling it. Perform the following: 

a. Each exhaust flange is secured to the exhaust pipe 
with a retaining ring. Pry the ring out of the groove 
and remove the flange. Discard the ring. 

b. Examine the flange for distortion or other damage; 
tl1e flange must be flat to fit properly onto the ex-
haust studs. If the flange is not severely distorted, 
flatten it with a ham1ner or press it flat. Do not dam-
age the edges or holes in the flange when straighten-
ing it. 

c. Iftbe flange has 'been straightened, install it onto the 
exhaust studs to ensure it will fit prior to installing it 
onto the exhaust pipe. 

d. Clean the end of the pipe to remove all rust and 
other debris. If reinstalling a used flange, tl1or-
oughly clean the inside of the flange. 

e. Slide the flange on tb.e exhaust pipe so that the 
shoulder on the flange faces toward the retaining 
ring groove. Install a new retaining ring and check 
the fit; it must be secure in the groove. 

f. Repeat for the other exhaust pipe and flange, if re-
quired. 

5. Replace worn or damaged heat shield hose clamps as 
required. 
6. Store the exhaust pipes in a safe place until they are re-
installed. 

EVAPORATIVE EMISSION CONTROL 
SYSTEM (1985-1991 CALIFORNIA MODELS) 

All 1985 and later models sold in California are 
equipped with an evaporative emission control system. 

When the engi11e 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 
back plate blocks the inlet port of the air fi lter. This pre-
vents hydrocarbon vapors from emanating from the car-
buretor venturi, or fuel injection induction module, and 
escaping into the atmosphere. 

When the engine is nmning, these vapors are drawn 
through a purge hose and into the carburetor, or fuel injec-
tion ind11ction module, where they burn in the combustion 
chambers. The vapor valve also prevents gasoline vapor 
from escaping from the carbon canister if the motorcycle 
falls onto its side. 

During the 1988 model year, a set of reed valves and a 
vacuum-operated valve (VOV) were added to the system. 
The reed valves are installed in the carburetor back plate 
to prevent vapors from the carbon canister from escaping 
into the atmosphere when the engine is not running. The 
VOV vents fuel vapors from the carburetor float bowl to 
the atmosphere when the engine is not running; when the 
engine is turned off, the VOV closes off the carburetor 
vent tube, preventing vapors from escaping into the at:J.no-
sphere. A damaged VOV can cause the engine to run lean 
at high speeds. If a 1988 or later model engine is running 
lean at high speeds, test the VOV as described in this 
section. 

Inspection/Replacen1ent (All Models) 

Refer to Figures 163-167. 
1. Mark the hose and th.e fitting prior to removing the 
hoses from any of the components. This will e·nsure the 
correct connection of all hoses. 
2. Check all emission control lines or hoses to make sure 
they are correctly routed a11d properly connected. 
3. Make sttre that there are no kinks in the lines or hoses 
and that there are no signs of excessive wear or burning on 
lines that are routed near engine hot spots. 
4. Check all lines and hoses for cuts, tears or loose con-
nections. These lines and hoses are subjected to various 
ten1perature and operating conditions and eventually be-
come brittle and crack. Replace all damaged lines or 
hoses. 
5. Check all components in the emission control system 
for damage, such as broken fittings or broken nipples on 
the component. 
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EVAPORATIVE EMISSION SYSTEM (1985 FLT) 

2 4 8 
I.,. 

··-

1 6 

1. Canister 
2. Vapor valve 
3. Air cleaner 
4. Hose (0.190 in. [4.8 mm] inner diameter) 
5. Hose (0.235 In. [5.9 mm] inner diameter) 
6. Hose (0.500 In. [12.7 mm] Inner diameter) 
7. Fuel tank 
8. Wrap 

6. When replacing one or more lines or hoses, refer to the 
diagram for the model being worked on. 
7. Disconnect one end of the line from the component. 
Then connect one end of th.e new line to the component 
fitting. Disconnect the other end of the line and connect 
the other end of the new line. At the same time, correct 
any improper previous placement where the line can rub 
and wear or be burned by hot components. 

NOTE 
Emission control hoses have different inside 
diameters and come in bulk lengths. To find 
correct replacement hoses, take the existing 
hose(s) to the Harley-Davidson dealership 
and automotive parts stores and compare 
the different sizes and lengths needed. 

Vapor Valve Replacement 

Refer to Figures 163-167. 
1. Remove the seat as described in Chapter Fifteen. 

7 

' • . 

• • • 
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2. Mark the hose and the fitting prior to removing the 
hoses from the vapor valve. Tl1en disconnect them. 
3. Note that one end of the vapor valve is longer than the 
other end. The longer end must face up. 
4. Insert a flat-blade screwdriver into the vertical slot of 
the vapor valve and carefully remove the vapor valve 
from the bracket or T-stud on the battery box or frame rail 
(Figure 168, typical). 

CAUTION 
The vapor valve must be installed in a verti-
cal position with the longer end facing up-
ward, or excessive pressure will build in the 
fuel tank. 

5. Install the vapor valve into the bracket or T-stud in a 
vertical position. 
6. Install the hoses onto the correct fittings on the vapor 
valve. 
7. Install the seat as described in Chapter Fifteen. 
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@ EVAPORATIVE EMISSION SYSTEM (1986-1987 FLH AND FLT SERIES MODELS) 

10 1 

1. Carbon canister 
2. Vapor valve 
3. Air cleaner back plate 
4. Hose (0.190 in. [4.8 mm] 

Inside diameter) 
5. Hose (0.235 in. [5.9 mm] 

Inside diameter) 
6. Hose (0.500 in. [12.7 mm] 

Inside diameter) 
7. Fuel tank 
8. Cable ties 
9. Vent hose 

10. Frame 

Carbon Canister Replacement 

Refer to Figures 163-167. 

2 8 4 8 

3--------.. 

6--

1. Mark the hose and the fitting prior to removing the 
hoses from the charcoal canister, then disconnect them. 
2. Remove the canister mounting brackets and clamps. 
Remove the canister. 
J. Install by reversin.g these steps. 

CAUTION 
Do not alter the carbon canister position. 
The canister must be mounted below the 
carburetor to work correctly. 

Reed Valves (1988-1991 Models) 

Whenever the air filter assembly -is removed, check the 
reed valve assembly for broken reed valves. To replace 
damaged reed valves, perform the following: 

7 

' • 

• • , 

-

l. Remove the air filter and back plate as described in this 
chapter. 
2. Remove the screw and lockwasher securing the reed 
stop to t11e back plate. Re1nove the top and bottom reeds 
(Figure 169). 
3. Install the reeds in the order shown in Figure 169. In-
stall the screws and lockwashers ru1d tighten securely. 

Vacuum-Operated Valve (1988-1991 Models) 

During engine operation, the vacuum-operated valve 
(VOV) vents fuel vapors from the carburetor float bowl to 
the atmosphere. When the engine is turned off, the VOV 
closes off the carburetor vent tube to prevent vapors from 
escaping into the atn1osphere. If the diaphragm in the 
VOV should become damaged and leak, a vacuun1 leak 
would occur and cause the engine to run lean at high 
speeds. 

• 
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l. Disconnect the VOV from the emission control sys-
tem. 
2. Attach a hand-operated vacuum pump (Figure 170) to 
port A in Figure 171 . 
3. Apply 1-2 in. Hg vacuum to the valve while watching 
the pump gauge. The vacuum should remain steady. If the 
vacuum reading decreases rapidly, the diaphragn1 is 
damaged. 
4. If the vacuum remains constant in Step 3, blow into 
port C. Air should pass through the VOV. If air cannot 
pass through, the VOV is damaged. 
5. Remove the vacuum pump and blow into port B; air 
should not pass through the VOV. If air can pass through, 
the VOV is damaged. 
6. If the VOV failed to react as described in Steps 3-5, re-
place it. 

EVAPORATIVE EMISSION 
CONTROL SYSTEM 

(1992-1998 CALIFORNIA MODELS) 

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 system (Figure 172). Also, 
wben the engine is not running, the gravity-operated trap 
door in the air filter back plate blocks the inlet port of the 
air filter. This prevents hydrocarbon vapors em.anating 
from the carburetor venturi, or fuel injection induction 
module, from escaping into the atmosphere. 

When the engine is running, these vapors are drawn 
throt1gh a purge hose and into the carburetor, or fuel injec-
tion induction module, where they burn in the co1nbustion 
chambers. The vapor valve also prevents gasoline vapor 
from escaping from the carbon canister if the motorcycle 
falls onto its side. 

Solenoid-Operated Butterfly Valve 
Troubleshooting (1992-1998 Models) 

On 1992-1998 California models, a solenoid-operated 
butterfly valve (Figure 173) is installed ·in the air filter 
back plate to seal off the back plate when the ignition 
switch is turned off to prevent fuel vapors from escaping 
into the atmosphere. Turning on the ignition switch ener-
gizes the solenoid hold-in windings. When the start 
switch is operated, the solenoid pull-in windings are ener-
gized. The hold-in windings wi ll keep the butterfly valve 
open until the ignition switch is turned off. 

Test the solenoid-operated butterfly valve if the engine 
suffers from sluggish acceleration and the motorcycle 
speed tops out at 40 mph. 

5 

CHAPTER EIGHT 

EVAPORATIVE EMISSION 
SYSTEM (1985-1987 FXR 

SERIES MODELS) 

6 8 

• , 
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,__ __ 3 
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1. Canister 
2. Frame down tube 
3. Ty-wrap 
4. Vapor valve 
5. Air cleaner 
6. Carburetor 
7. Hose (0.190 In. (4.8 mm] 

inner diameter) 
8. Hose (0.235 In. (5.9 mm) 

inner diameter) 
9. Hose (0.500 in. [12.7 mm) 

inner diameter) 
1 O. Push rod cover 

1. First check that all of the hoses are properly connected; 
see Figure 172. If the hoses are good, proceed with Step 2. 
2. If the butterfly valve is not opening due to an electrical 
malfunction: 
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EVAPORATIVE EMISSION SYSTEM 
(1985-1986 FXWG, FXSB AND FXEF MODELS) 

10 

3 8 

• . 
I 
• • • s-~ • • 
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1. Canister 
2. Frame 
3. Wrap 
4. Vapor cleaner 
5. Air cleaner 
6. Carburetor 
7. Hose (0.190 in. [4.8 mm] 

inner diameter) 
8. Hose (0.235 in. [5.9 mm] 

inner diameter) 
9. Hose (0.500 in. [12.7 mm] 

inner diameter) 
10. Fuel tank 
11 . Crossover hose 
12. Frame 
13. Bracket 

@?) CALIFORNIA EVAPORATIVE EMISSION CONTROL SYSTEM (1988-1998) 

Back plate 

\ 
\ 
' 

Carburetor 

Reed valves 

Canister clean 
air Inlet hose 

Purge hose 

Vacuum-
operated 
electric 
switch 

Vacuum-operated 
valve 

Vacuum hose 

Fuel tank 

Carbon canister 

• 
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Vapor valve 

I 

} 
I 

) 

a. Check that the solenoid valve electrical connector is 
properly connected. If the connection is good, dis-
connect the connector and check for dirty or 
loose-fitting terminals; clean and repair as required. 
If good, continue with substep b. 

b. Test the solenoid as described in this section. 
3. lfthe butterfly valve is not opening and closing prop-
erly due to a mechanical problem: 

a. Check the mechanical linkage assembly for cor-
roded, loose, broken or missing components. The 
butterfly valve linkage and plunger should be 
cleaned every 5000 miles as described in this 
chapter. 

b. Check for a broken solenoid spring. If the spring is 
broken, replace the solenoid assembly. The spring 
cannot be replaced separately. Replace as described 
in this chapter. 

Solenoid Valve Electrical Testing 
(1992-1996Models) 

Prior to testing the solenoid valve, fabricate the test har-
ness (Figure 174) as foliows: 

Solenoid winding resistance test 

l . Remove the air filter and back plate as described under 
Butterfly Valve Solenoid Removal/Installation/Adjust-
ment (1992-1998) in this section. 
2. Disconnect the solenoid valve four-pin electrical con-
nector (Figure 173). 

CHAPTER EIGHT 

REED VALVE ASSEMBLY 
(1988-1991 MODELS) 

1. Back plate 
2. Bottom reed 
3. Top reed 
4. Reed stop 
5. Lockwasher 
6. Screw 

@) 

Port C 

Port B 

Port A 

----
-• ----

-vacuum-operated 
valve 

Disconnect hose 

',, ' · 
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EVAPORATIVE EMISSION CONTROL SYSTEM 
(1992-1998 CALIFORNIA MODELS) 

,-----t l 
I .___ ... 1 
' • 

\ 
\ 

Carburetor 

Vacuum 
hose 

Fuel tank 

Purge hose Vapor valve 

Vacuum-operated 
electric switch 

Back plate 

Solenoid-operated 
butterfly valve 

Canister hose 

3. Check for dirty or loose-fitting terminals and connec-
tors. 
4. Connect the solenoid test co11nector to the solenoid 
connector (Figure 175). 
5. Refer to Figure 176 for test connections and values 
and co1npare the meter readings to the stated values. If any 
of the meter readings differ from the stated values, replace 
the solenoid as described in this section. 
6. If the resistance readings are correct, proceed with the 
following dynamic tests. 

Pull-in coil test 

A fully cl1arged 12-volt battery is required for this test. 
1. Remove the air filter and back plate as described under 
Butterfly Valve Solenoid Removal/Installation/Adjust-
ment (1992-1998) in this section. 
2. Disconnect the solenoid valve four-pin electrical con-
nector (Figure 173). 
3. Check for dirty or loose-fitting terminals and connec-
tors. 

Carbon 
canister 

4. Connect the solenoid test connector to the solenoid 
connector (Figure 175). 
5. Connect a 12-volt battery to the two solenoid test con-
nector wires shown in Figure 177. The butterfly valve 
should open when battery voltage is applied. Disconnect 
the battery connections and note the following: 

a. If the butterfly valve now opens bl1t did not open 
when originally connected to the wiring harness, 
perform Step 6. 

b. If the butterfly valve did not open, check the linkage 
for corroded, missing or damaged parts. If the link-
age is in good condition, retest with a new solenoid. 

6. Perform the following: 
a. Check for ground with an ohmmeter at the 

gray/black or black connector pin in the solenoid 
four-pin connector. The ohmmeter should read 1 
ohm or less. 

b. Reconnect the solenoid four-prong connector. 
c. Connect the positive voltmeter lead to the black/red 

(1992-1993 models) or green (1994-1996 models) 
lead in the four-pin connector and the negative 
probe to a good engine ground. Press the start but-
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@ SOLENOID-OPERATED BUTTERFLY VALVE (1992-1998 CALIFORNIA MODELS) 

1 2 3 4 

1. Solenoid mounting 11 . Screw 
screws 12. Rivet 

2. Washer 13. Butterfly valve shaft 
3. Baffle 14. Lever arm 
4. Back plate 15. Pin 
5. Crankcase breather 16. Plastic link 

hose nozzle 17. Setscrew 
6. Solenoid 18. Solenoid clamp 
7. Canister inlet 19. Spring 

hose nozzle 20. Plastic washer 
8. Fitting 21 . Plunger 
9. Housing 22. E-clip 

1 O. Butterfly valve 23. Screw 

ton while reading the voltage indicated on the volt-
meter. It should be 12 volts. 

7. If any of the readings differ from those specified in 
Step 6, there is a problem in the so1enoid wiring harness. 
Use voltage and resistance checks to locate tl1e damaged 
wire(s). After repairing the wire(s), repeat the above 
checks. 
8. If the readings were correct as performed in Step 7, 
perform the Hold-in coil test. 

Hold-in coil test 

A fully charged 12-volt battery is required for this test. 

10 
11 

7 

------6 

t----18 

/ 

12 20 

,11 21 

22 

13 1415 16 
~ciit,23 

1. Remove the air filter and back plate as described under 
Butterfly Valve Solenoid Removal/Installation/Adjust-
ment (1992-1998) in this section. 

2. Disconnect the solenoid valve four-pin electrical con-
nector (Figure 173). 

3. Check for dirty or loose-fitting terminals and connec-
tors. 

4 . Connect the solenoid test connector to the solenoid 
connector (Figure 175). 

5. Connect a 12-volt battery to the two solenoid test con-
nector wires shown in Figure 178 and perform the fol-
lowing: 
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SOLENOID TEST CONNECTOR (1992-1996 MODELS) 

1 2 3 4 
, 

... 

TEST HARNESS 
(1992-1993) 

1 
, 

' 

" 
TEST HARNESS 
(1994-1996) 

-
BLK _Q 

-

C~ :a i BLK/RED 
-

GAY/BLK C:~ 
-

t '$ • WHT i ,0 
5 6 7 

2 3 4 

......... ~---•• BLK --~--•l•-----C 
a t i -::s GAN 

BLK 
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---$ 

WHT/BLK ~O -
5 6 7 

WINDING RESISTANCE TEST (1992-1996 MODELS) 

Solenoid 

1992-1993 

Solenoid 

1994-1996 

Four-place socket connector 

_ _._ ..... r---, ........ i'r"l,...sLK-------• __.. 
Solenoid test 

connector 
.._ BLK/AED ______ ......... 

.. GAY/BLK -------
'-----4 J..._J~-LJ-- WHT --------

Solenoid test 
connector 

...,._BLK •,-----c 
,-.GAN C~ 
.. BLKI 

'-----4 J...__J~'-l.Jti- WHT/BLK 

4i--- WHT/BLK 
3 BLK 
2i,..--~ ..... --'"'4 

A 
] - - - -BLK-

....___~:::I 
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CHAPTER EIGHT 

SOLENOID WINDING RESISTANCE (1992-1996 MODELS) 

TEST POSITIVE PROBE ( +) NEGATIVE PROBE (-) RESISTANCE 

1992-1993 

Pull-in Black/Red Gray/Black 4-6 ohms 

Hold-in White Black 21-27 ohms 

1994-1996 

Pull-In Green Black 4-6 ohms 

Hold-in White/Black Black 21-27 ohms 

SOLENOID PULL-IN COIL TEST (1992-1996 MODELS) 

Solenoid 

1992-1993 

Solenoid 

1994-1996 

12-volt 
battery 

12-volt 
battery 

..-BLK-------

-- BLK/RED ------~~ Solenoid test 
connector .... GRY/BLK -----

'---""' J..-.1-"'\l..J-• WHT -------

Solenoid test 
connector 

..-BLK .... 

GAN I 
.. BLK_, 

'----4 J..-.r~_r• WHT -------c= 
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SOLENOID HOLD-IN COIL TEST (1992-1996 MODELS) 

..--...,.r-'\r--tf"l,..sLK-------___, 
··- Solenoid 
. ··-

1992-1993 

··- Solenoid ..... 

1994-1996 

12-volt 
battery 

12-volt 
battery 

a. Open the butterfly valve carefully with a screw-
driver by pushing inward on the left side of the but-
terfly valve. 

b. Remove the screwdriver. The butterfly valve should 
remain open as long as the solenoid hold-in wind-
ings are energized. 

c. Disconnect the negative battery cable from the sole-
noid test connector. The butterfly valve should 
close. 

d. If the butterfly valve operated as described in 
substeps b and c, tl1e solenoid hold-in windings are 
operating correctly. 

e. If the butterfly valve failed to operate proper ly, per-
form Step 6. 

f. Disconnect the positive battery cable from the sole-
noid test connector. 

6. If the butterfly valve did not remain open in Step 5, 
substep b, perform the following: 

Solenoid test 
connector 

- BLK/RED -----
.__ GRY/BLK -----

L----4 J..-J-"""1...J-• WHT-------

Solenoid test 
connector 

BLK...,.. -----GAN-,.----==~ 
BLK 

WHT/BLK ------""' 

a. Check for ground with an ohmmeter at the black 
connector pin in the solenoid four-prong connector. 
The ohmmeter should read 1 ohm or less. 

NOTE 
On 1994-1996 FLH and FLT models, make 
sure the four-pin Deutsch connector is se-
cure. 

b. Reconnect the solenoid four-pin connector. 

c. Connect the positive voltmeter lead to the white 
(1992-1993 models) or white/black (1994-1996 
models) lead in tl1e four-pin connector and the neg-
ative probe to a good engine ground. Turn the igni-
tion switch on and read the voltmeter. It should be 
12 volts. 

7. If any of the meter readings differ from those specified 
in Step 6, there is a problem in the solenoid wiring har-
ness. Use voltage and resistance checks to locate the dam-

-
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SOLENOID TEST CONNECTOR (1997-1998 MODELS) 

1 

' , l GAN 

' WHT/BLK 

1. Pin housing 
cc::;~==:::::'~-=i:==::: BLK 

2. Pin terminals 

WINDING RESISTANCE TEST (1997-1998 MODELS) 

Solenoid 

-
aged wire(s). After repairing the wire(s), repeat the above 
checks. 
8. If the solenoid test readings were correct but the but-
terfly valve does not work properly, perform Step 3 under 
Solenoid-Operated Butte1fly Valve Troubleshooting 
(1992-1998). 
9. Remove all test equipment and reconnect the solenoid 
four-prong connector. 

Solenoid Valve Electrical Testing (1997-1998 Models) 

Prior to testing the solenoid valve, fabricate the test har-
ness (Figure 179) as follows: 

Solenoid winding resistance test 

1. Remove the air filter and back plate as described under 
Butterfly Valve Solenoid Removal/Installation/Adjust-
ment (1992-1998) in this section. 
2. Disconnect the solenoid valve four-pin electrical con-
nector (Figure 173). 

-

'--' 

/ 
GAN 

WHT/8 LK 

BLK 

3. Check for dirty or loose-fitting terminals and connec-
tors. 
4. Connect the solenoid test connector to the solenoid 
connector (Figure 180). 
5. Measure the resistance of the solenoid windings as fol-
lows: 

a. Connect the positive test lead to the green wire and 
the negative test Jead to the black wire. The speci-
fied resistance is 4-6 ohms. 

b. Connect the positive test lead to the white/black 
wire and the negative test lead to the black wire. 
The specified resistance is 21-27 ohms. 

c. If any of the meter readings differ from the stated 
values, replace the solenoid as described in this 
section. 

6. If the resistance readings are correct, proceed with the 
following dynamic tests. 

Pull-in coil test 

A fully charged 12-volt battery is required for this test. 
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SOLENOID PULL-IN COIL TEST (1997-1998 MODELS) 

Solenoid 

1. Remove the air filter and back plate as descri.bed under 
Butteifly Valve Solenoid Removal/Installation/Adjust-
ment (1992-1998) in this chapter. 
2. Disconnect the solenoid valve four-pin electrical con-
nector (Figure 173). 
3. Check for dirty or loose-fitting terminals and connec-
tors. 
4. Connect the solenoid test connector to the solenoid 
connector (Figure 180). 

5. Connect a 12-volt battery to the two solenoid test con-
nector wires shown in Figure 181. The butterfly valve 
should open when battery voltage is applied. Disconnect 
the battery connections and note the following: 

a. If the butterfly valve now opens but did not open 
when originally connected to the wiring harness, 
perform Step 6. 

b. If the butterfly valve did not open, check the link-
age for corroded, missing or damaged parts. If the 
linkage is in good condition, retest with a new so-
lenoid. 

6. Perform the following: 

I====== GAN 

WHT/BLK 

'---------0 F==:::. 

0 
- BLK ===~=o~ 

+ 

a. Check for ground with an ohmmeter at the black 
connector pin in the solenoid four-pin connector. 
The ohmmeter should read I ohm or less. 

b. Reconnect the solenoid four-pin connector. 
c. Connect the positive voltmeter lead to the green 

lead in the three-pin connector and the negative 
probe to a good engine ground. Press the start but-
ton while reading the voltmeter. It should be 12 
volts. 

7. If any of the n1eter readings differ from those specified 
in Step 6, there is a problem in the solenoid wiring har-
ness. Use voltage and resistance checks to locate the dam-
aged wire(s). After repairing the wire(s), repeat the above 
checks. 
8. If the meter readings were correct as perfom1ed in Step 
7, perform the Hold-in coil test. 

Hold-i11 coil test 

A fully charged 12-volt battery is required for this test. 
1. Remove the air filter and back plate as described under 
Butterfly Valve Solenoid Removal/Installation/Adjust-
ment (1992-1998) in this section. 
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2. Disconnect the solenoid valve four-pin electrical con-
nector (Figure 173). 
3. Check for dirty or loose-fitting terminals and connec-
tors. 
4. Connect the solenoid test connector to the solenoid 
connector (Figure 180). 
5. Connect a 12-volt battery to the two solenoid test con-
nector wires shown in Figure 182 and perform the fol-
lowing: 

a. Open the butterfly valve carefully with a screw-
driver by pushing inward on the left side of the ·but-
terfly valve. 

b. Rem.ove the screwdriver. The butterfly valve should 
remain open as long as the solenoid hold-in wind-
ings are energized. 

c. Disconnect the negative battery cable from tl1e sole-
noid test connector. The butterfly valve should 
close. 

d. lf the butterfly valve operated as described in 
substeps b and c, the solenoid hold-in windings are 
operating correctly. 

e. If the butterfly valve failed to operate properly, per-
form Step 6. 

f. Disconnect·the positive battery cable from the sole-
noid test connector. 

6. If the butterfly valve did not remain open in Step 5, 
substep b, perform the following: 

a. Check for ground with an ohmmeter at the black 
connector pin in the solenoid fotrr-prong connector. 
The ohmmeter should read 1 ohm or less. 

NOTE 
Jt1ake sure the three-pin Deutsch connector 
is secure; refer to wiring diagrams at end of 
the manual. 

b. Reconnect the solenoid fom-pin connector. 
c. Connect the positive voltmeter lead to the 

white/black lead in the three-pin connector and the 
negative probe to a good engine ground. Turn the 
ignition switch o.n and read the voltmeter. It should 
be 12 volts. 

7. If any of the meter readings differ from those specified 
in Step 6, there is a problem. in the solenoid wiring har-
ness. Use voltage and resistance checks to locate the dam-
aged wire(s). After repairing the wire(s), repeat the above 
checks. 
8. If the solenoid test readings were correct, but the but-
terfly valve does not work properly, perform Step 3 under 
Solenoid-Operated Butterfly Valve Troubleshooting 
(1992-1998). 
9. Remove all test equipment and reconnect the solenoid 
fom-pin connector. 

CHAPTER EIGHT 

Butterfly Valve and Solenoid Cleaning 
and Lubrication (1992-1998) 

Refer to Figure 173. 

1. Remove the air filter and back plate as described under 
Butterfly Valve Solenoid Removai/lnstallation/Adjust-
rnent (1992-1998) in this section. 
2. At every 2500-mile (4,022 km) interval, inspect the 
butterfly valve and solenoid for proper operation. 
3. At every 5000-mile (8,045 Ion) interval, spray the but-
terfly valve and plunger with carbmetor cleaner. Then, af-
ter the carburetor cleaner evaporates, lubricate the linkage 
and plunger with a dry film spray lubricant. 
4. Reinstall the air filter and back plate as described in 
this chapter. 

Butterfly Valve Solenoid Removal/ 
Installation/ Adjustment (1992-1998) 

Refer to Figure 173. 
1. Remove the air filter as described in Chapter Three. 
2. On FXR series models, additional clearance must be 
made for back plate removal. Loosen the exhaust pipe 
crossover shield and pivot it downward or remove it from 
the exhaust pipe. 
3. Disconnect the solenoid harness connector. 
4. Disconnect the overflow hose from the back plate fit-
ting. 
5. Disconnect the canister inlet hose fron1 the back plate 
fitting. 
6. Remove the back plate mounting screws and back 
plate as follows (Figure 173): 

a. Remove the back plate mounting screws. 
b. Loosen the back plate-to-carbmetor mounting 

screws in small amounts in a crisscross pattern. 
Continue until all of the screws are loose. Then re-
move the back plate and gasket. 

7. To remove the solenoid: 
a. Remove the small screw securing the plunger to the 

plastic Link. 
b. Remove the two long screws and washers securing 

the solenoid clamp to the back plate. 
c. Remove the solenoid asse.mbly. 

8. Clean the back plate and lubricate the butterfly valve 
linkage as described. under Butterfly Valve and Solenoid 
Cleaning and Lubrication (1992-1998) in this section. 
9. Assemble the plastic link to tl1e plunger screw as fo l-
lows: 

a. Apply Loctite 222 (purple) to the plunger screw. 
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SOLENOID HOLD-IN COIL TEST (1997-1998 MODELS) 

Solenoid 

b. Then secure the plastic link to the deep side of the 
plunger with the plunger screw. Wl1en doing so, the 
link slot must face toward the pin on the lever ann. 

c. Securely tighten the pllmger screw. 
10. Install the solenoid into the backplate groove and in-
stall the lever arm pin into the plastic link. 

NOTE 
Prior to installing the solenoid mounting 
screws, make sure the bottom of the baffle is 
mounted behind the rib in the back plate. 
Otherwise, the solenoid plunger ,night bind 
when the mounting screws are tightened. 

11. Apply Loctite 222 (purple) to the solenoid n1ounting 
screws prior to installation. Install the screws, washers 

I====== GRN L...-.,_o 
==e=:,o }==::::,._ 

BLK =====[~o~ 
WHT/BLK 

+ 

and clamp as shown in Figure 173. Do not tighten the 
screws at tllis time. 
12. Adjust the solenoid plunger as fo llows: 

a. Push. the solenoid plunger into the solenoid until it 
bottoms Ol1t. Hold it in tl1is position. 

b. Check that the butterfly valve plate is in the 
full-open position. Tighten the solenoid mounting 
screws to 20-22 in.-lbs. (2.3-2.5 N•rn). 

CAUTION 
Do not overtighten the solenoid mounting 
screws; otherwise, the plunger may bind in 
the solenoid. 

c. Release the solenoid pl1mger and check the butter-
fly valve plate is closed. 

13. Install by reversing Steps 1-6. 

Tables 1 through 3 are on the following pages. 
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-
Table 1 CARBURETOR SPECIFICATIONS 

Model and year Main jet Pilot jet 
-

FXR series models 
1984-1985 160 50 
1986 170 50 
1987 165 50 
1988-1989 

49-state 165 52 
California 140 42 

1990-1991 
49-state 185 52 
California 165 42 

1992-1993 
49-state 165 40 
California 160 40 

1994 
49-state 165 42 

1, 

California 165 42 
HDI* 165 40 

FXWG 
1985 165 50 
1986 170 50 

FXEF and FXSB 
1985 165 50 

FLH and FLT series models 
Early 1984 165 50 
Late 1984-1986 175 50 
1987 170 50 
1988-1989 

49-state 165 52 
California 140 42 

1990-1991 
49-state 185 45 
California 165 42 

1992-1993 • 

49-state 175 40 
California 160 40 

1994 
49-state 175 42 
California 165 42 
HDI* 175 40 

1995 
49-state 175 42 
California 175 42 
HDI* 180 42 
Swiss HDI* 175 40 

1996 
49-state 175 42 
California 180 42 
HDI* 175 42 
Swiss HDI" 175 40 

1997-1998 
49-state 175 42 
California 180 42 
HDI* 180 42 
Swiss HDI* 180 42 

1999 
49-state 170 N.A. 
California 175 N.A. 

Float level See text 

*HDI indicates International models. 
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Table 2 FUEL SYSTEM TORQUE SPECIFICATIONS 
Item ft.-lb. in.-lb. N•m 

Butterfly valve solenoid screw (1992-1998) 20-22 2.3-2.5 
Fuel line hex fittings (EFI) 20-24 27-33 
Fuel shutoff valve 
Nut (1993-1998) 18 24 
Diaphragm cover screws 18.5 2.1 

Fuel tank mounting bolts 
Front 
Rear 

Intake manifold bolts (carbureted) 71-124 8-14 
Induction module bolts (EFI) 71-124 8-14 

-

Table 3 EXHAUST SYSTEM TORQUE SPECIFICATIONS 
Item ft.-lb. in.-lb. 

Exhaust flange nuts 142 16 
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ELECTRICAL SYSTEM 

This chapter co11tains service and test procedures for 
electrical and ignition system components. Spark plug 
maintenance is covered in Chapter Three. 

The electrical system includes the following systems: 
I . Charging system. 
2. Igµition system. 
3. Starting system. 
4. Lighting system. 
5. Switches and other electrical components. 

Refer to Tables 1-14 at the end of the chapter for speci-
fications. Wiring diagrams are at the end of the manual. 

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 dealership retest that specific system to 
verify your test results. If you purchase a new electrical 
component(s), install it and then find that the system still 
does not work properly. you will probably be unable to re-
turn the unit for a refund. 

Consider any test results carefully before replacing a 
component that tests only slightly out of specification, es-
pecially resistance. A number of variables can affect test 
results dramatically. These include: the testing meter in-
ternal circuitry, ambient temperature and conditions under 
which the machine has been operated. All instructions and 
specifications have been checked for accuracy; however, 
successful test results depend to a great degree upon indi-
vidual accuracy. 

Electrical Connectors 

Many electrical troubles can be traced to damaged wir-
ing or to contaminated or loose connectors. 

The locations of the connectors vary by model. Also, if 
the motorcycle has been serviced previously, the connec-
tors might be in different locations. 

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 Connec-
tors at the end of this chapter. 
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Always check the wire colors listed in the procedure or 
wiring diagrams to verify that the correct component has 
been identified. 

Perform the following steps first if an electrical system 
fault is en.countered .. 
1. Inspect all wiring for fraying, burning and any other 
visual damage. 
2. Check the main fuse and make Sl1re it is not blown. Re-
place it if necessary. 
3. Check the individual fuse(s) for each circuit. Make 
sure it is not blown. Replace it if necessary. 
4. Inspect the battery as described in this chapter. Make 
sure it is fully charged and that the battery cables are clean 
and securely attached to the battery terminals. 
5. Clean connectors with an aerosol electrical contact 
cleaner. After a thorol1gh cleaning, pack multipin electri-
cal connectors with dielectric grease to seal out moisture. 
6. Disconnect electrical connectors in the suspect circuits 
and check for bent terminals on both sides of the electrical 
connector. A bent terminal will not connect to its mate and 
will cause an open circuit. 
7. Make sure that each terminal is pushed all the way into 
the connector. If not, carefully push it in with a nar-
row-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 the electrical wires when disconnecting an 
electrical connector. Only pull on the connector housi11g. 

BATTERY 

The battery is an important component in the motorcy-
cle electrical system, yet most electrical system troubles 
can be traced to battery neglect. Clean and inspect the bat-
tery at periodic intervals. 

On all models covered in this manual, the negative side 
is the ground. When ren1oving the battery, disconnect the 
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negative (- ) cable first and then the positive (+) cable. 
This minimizes the chance of a tool shorting to grot1nd 
when disconnecting the battery positive cable. 

Always wear safety glasses whenever servicing a bat-
tery. Protect eyes, skin and clothing. Electrolyte can leak 
from a cracked battery case. Electrolyte is very corrosive 
and can cause severe burns as well as permanent injury. lf 
electrolyte spills onto clothing or skin, immediately neu-
tralize the electrolyte with a solution of baking soda and 
water. Then flush the area with ru1 abundance of clean wa-
ter. 

WARNING 
Electrolyte splashed into the eyes is ex-
tremely harmful. Always wear safety glasses 
when servicing a battery. {f electrolyte en-
ters the eyes, call a physician immediately. 
Force the eyes open and flush them with 
cool, clean water for approximately 15 min-
utes or until medical help arrives. 

Negative Cable 

Some of the component replacement procedures and 
some of the test procedures in this chapter require discon-
necting the negative battery cable as a safety precaution. 
1. Remove the seat as described in Chapter Fifteen. 
2. Remove the bolt (A, Figure 1, typical) securing the 
negative cable to th.e frame. Move the cable away from the 
battery to avoid making accidental contact with the 
battery post. 
3. Connect the negative cable to the frame post, reinstall 
the bolt, and tighten securely. 
4. Install the seat. 

Cable Service 

To ensure good electrical contact between the battery 
and the electrical cables, the cables must be clean and free 
of corrosion. 
l. If the electrical cable terminals are badly corroded, dis-
connect them from the motorcycle electrical system. 
2. Thorou.ghly clean each connector with a wire brush 
and then with a baking soda solution. Rinse thoroughly 
with clean water and wipe dry with a clean cloth. 
3. After cleaning, apply a thin layer of dielectric grease to 
the battery tenninals before reattaching the cables. 
4. Reconnect the electrical cables to the electrical system 
if they were disconnected. 
5. After connecti11g the electrical cables, apply a ligl1t 
coat of dielectric grease to the terminals to retard corro-
sion and decomposition of the terminals. 
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Removal/Insta.Uation 

1 A. On 1984-1992 FLH and FLT series models, ren1ove 
the right saddlebag and the right side cover as described in 
Chapter Fifteen. 
lB. On all other models, remove the seat as described in 
Chapter Fifteen. 
2. Disconnect the negative battery cable (A, Figure l , 
typical) from the battery. 
3. Disconnect the positive battery cable (B, Figure 1, 
typical) from the battery. 
4. Remove the battery hold-down strap (C, Figure 1) and 
disconnect the battery vent tube (D) at the battery. 
5. Carefully ren1ove the battery from the frame. 
6. Check the entire battery case for cracks or other dam-
age. 
7. Inspect the battery tray and cushion for contamination 
or damage. Clean with a solution of baking soda a11-d 
water. 
8. Check the battery hold-down strap for age deteriora-
tion, cracks or other signs of damage. Replace strap if re-
quired. 
9. Reposition the battery in the battery tray. If used, make 
sure the rubber cushion is installed in the bottom of the 
tray before installing the battery. Install the battery strap 
to secure the battery. 
10. Reinstall the positive battery cable (B, Figure 1) and 
then the negative battery cable (A). 

• WARNING 
After installing the battery, make sure the 
vent tube (D, Figure J) is not pinched. A 
pinched or kinked tube will allow high pres-
sure to accumulate in the battery and cause 
the electrolyte to overflow. Replace a 
plugged or damaged vent tube. 

11. After connecting the electrical cables, apply a light 
coat of dielectric grease to the terminals to retard corro-
sion and decomposition of the terminals. 

Electrolyte Level Check 

1. The electrolyte level should be maintained between 
the two marks on the battery case (Figure 2). 
2. If the electrolyte level must be adjusted, remove the 
battery from the frame as described in tlris section. Do not 
add water while the battery is still in the frame as any 
spilled water along with electrolyte will flow onto the rear 
frame and result in corrosion. 
3. Make sure all cell caps are in p lace and are tight; 
tighten if necessary. 
4. If the electrolyte level is correct, reinstall th.e battery. 

• 
CHAPTER NINE 

Cleaning, Inspection and Adding Water 

1. Remove the battery as described in this section. 
2. Inspect the battery tray for contamination or damage. 
Clean with a solution of baking soda and water. 
3. Check the entire batte·ry case for cracks or other dam-
age. If the battery case is warped, is discolored or has a 
raised top, the battery has been suffering from overcharg-
ing or overheating. 
4. Check the battery terminal bolts, spacers and nuts for 
corrosion, deterioration or damage. Clean parts thor-
oughly with a solution of baking soda and water. Replace 
severely corroded or damaged parts. 

NOTE 
Keep cleaning solution out of the battery 
cells, or the electrolyte level will be seri-
ously weakened. 

5. Clean the top of the battery with a stiff bristle brush us-
ing the baking soda-and-water solution. Thoroughly rinse 
off all baking soda residue with fresh water. 
6. Check the battery cable clamps for corrosion and dam-
age. If corrosion is minor, clean the battery cable clamps 
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Oo not draw in too 
much electrolyte 

vertically 

Float must be free __ .._ 

with a stiff wire brush. Replace severely worn or damaged 
cables. 

NOTE 
Do not overfill the battery cells in Step 7. 
The electrolyte expands due to heat from 
charging and will overflow if the level is 
above the upper level line. 

• 
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7. Ren1ove the fill caps (Figure 3) from the battery cells 
and check the electrolyte level in each cell. Add distilled 
water, if necessary, to bring the level within tl-te upper a11d 

lower level lines on the battery case. Install the caps and 
tighten securely. 

CAUTION 
Adding water to the cells will dilute the elec-
trolyte. The diluted electrolyte can freeze and 
destroy the battery during subfreezing tem.-
peratures. Therefore, during cold weather, 
charge the battery after adding water to the 
cells . 

Testing 

Checking the specific gravity of the battery electrolyte 
is the best way to check the state of charge of the battery. 
Specific gravity is the density of the electrolyte as com-
pared to pure water. To check the specific gravity, use a 
hydrometer with numbered graduations fi·om 1.100 to 
1.300 rather than one with color-coded bands. To use the 
hydrometer, squeeze the rubber ball, insert the tip into t11e 
cell and release tl1e ball (Figure 4). 

NOTE 
Adding water to the cells will lower the spe-
cific gravity (density) of the electrolyte. Af 
ter adding water, charge the batte1y for 
15-20 minutes at a rate high enough to 

. . cause vigorous gassLng. 

Draw sufficient electrolyte to float the weighted float 
inside the hydrometer. When using a temperature-com-
pensated hydrometer, release the electrolyte and repeat 
this process several times to make sure th.e thermometer 
has had time to adjust to the electrolyte temperature 
before taking the reading. 

Hold the hydrometer vertically and note the ni:1mber in 
line with the smface of the electrolyte (Figure 4). This is 
the specific gravity for this cell. Return the electrolyte to 
the cell from which it came. The specific gravity of the 
electrolyte in each battery cell is an excellent indication of 
the condition of tl1e cell. Refer to Figure 5. Charging is 
necessary if the specific gravity is low or varies more than 
0.050 from cell to cell. After charging, if the specific grav-
ity still varies more than 0.050, the battery has failed. 

NOTE 
If a temperature-compensated hydrometer 
is not used, add 0. 004 to the specific gravity 
reading for every 10° above 80° F (25° C). 
For every I 0° below 80° F (25° C), subtract 
0.004. 
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BATTERY-State of charge(%) 

Charging 

A good battery should only self-discharge approxi-
mately one percent of its given capacity each day. If a bat-
tery not in use and without any loads connected loses its 
charge within a week of being fully charged, the battery is 
defective. 

If the motorcycle is not used for long periods of time, an 
auto1natic charger with variable voltage and amperage 
outputs is recommended for optimum battery service life. 

• 

WARNING 
During charging, highly explosive hydro-
gen gas is released from the battery. Only 
charge the battery in a well-ventilated area 
away from open flames, including pilot 
lights on some gas home appliances. Do not 
allow smoki.ng in the area. Never check the 
charge of the battery by arcing across the 
terrninals; the resulting spark can ignite the 
hydrogen gas. 

CAUTION 
Always remove the battery from the motor-
cycle before connecting the charging equip-
ment. 

l . Remove the battery from the motorcycle as described 
in this section. 
2. Set the battery o.n 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 leads to the battery. 
4. Connect the positive charger lead to the positive bat-
tery tenninal and the negative charger lead to the negative 
battery terminal. 

5. Remove all fill/vent caps (Figure 3) from the battery. 
Set the charger at 12 volts and switch. it on. Normally, a 
battery should be charged at a slow charge rate of 1/10 the 
given capacity. 

a. As the battery charges, the electrolyte will begin to 
bubble (gassing). If one cell does not bubble, it is 
usually an indication that it is defective. Refer to 
Testing in this section. 

b. The charging time depends on the discharged con-
dition of the battery. Normally, a battery should be 
charged at a slow charge rate of 1/10 the given ca-
pacity. 

CAUTION 
Maintain the electrolyte level at the upper 
level during the charging cycle; check and 
refill with distilled water as necessa,y. 

6. After the battery bas been charged for tl1e predeter-
mined time, turn off the charger, disconnect the leads, and 
check the specific gravity. It should be within the limits in 
Figure 5. lfit is and remains stable for one hour, the bat-
tery is cl1arged. 

Initialization 

Anew battery must be fully charged to a specific gravity 
of 1.260-1.280 before installation. To bring the battery to 
a full charge, give it an initial charge. Usi11g a new battery 
without an initial charge will cause permanent battery 
damage. That is, the battery will never be able to hold 
more than an 80 percent charge. Charging a new battery 
after it has been used will not bring its charge to 100 per-
cent. When purchasing a new battery, verify its charge 
status. 
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0 LOAD TEST 

Battery 
Load tester 

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 when 
purchasing a new one. Never place an old 
batte,y in the household trash because it is 
illegal, in most states, to place any acid or 
lead (heavy metal) contents in landfills. 

Load Testing 

A load test checks the battery performance under full 
current load and is the 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 section. 

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 batte;y can result in perma-
nent battery damage. 

3. Load test the battery as follows: 
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a. Connect the load tester cables to the battery follow-
ing the manufacturer's instructio11s. 

b. Load the battery at 50 percent of the cold-cranking 
amperage (CCA). 

c. After 15 seconds, the voltage reading with the load 
still applied must be 9.6 volts or higher at 70° F 
(21 ° C). Now quickly remove th.e load and turn off 
the tester. 

4. If the voltage reading is 9.6 volts or higher, the battery 
output capacity is good. If the rearung is below 9.6 volts, 
the battery is defective. 
5. With the tester off, disconnect the cables from the bat-
tery. 
6. Install tl1e battery as described in this section. 

CHARGING SYSTEM 

The charging system consists of the battery, alternator 
and a voltage regulator/rectifier. Refer to Figures 7-9. Al-
ternating current generated by the alternator is rectified to 
direct current. The voltage regulator n1aintains the voltage 
to the battery and additional electrical loads, such as the 
lights and ignition system, at a constant voltage regardless 
of variations in engine speed and load. 

A malfunction in the charging system generally causes 
the battery to remain undercharged. To prevent damage to 
the alternator and the regulator/rectifier when testing and 
repairing the charging system, note the fo llowing 
precautions: 
1. Always disconnect the negative battery cable, as de-
scribed in this chapter, before removing a component 
from the charging system. 
2. When it is necessary to charge the battery, remove the 
battery from the motorcycle ru1d recharge it as described 
in this chapter. 
3. Inspect the battery case. Look for bulges or cracks in 
the case, leaking electrolyte or corrosion build-up. 
4. Cb.eek the charging system wi1ing for signs of chafing, 
deterioration or other da1nage. 
5. Check the wiring for corroded or loose connections. 
Clean, tighten or reconnect as required. 

Current Draw Test 

Perform tl1is test prior to performing the output test. 
1. Turn the ignition switch off. 
2. Remove the seat as described in Chapter Fifteen. 
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0 CHARGING SYSTEM COMPONENTS (1987-1996 AND 1999 MODELS) 

1. Voltage regulator 
2. Lockwasher 
3. Nut 
4. Bolt 
5. Wire terminal 
6. Cap 
7. Nut 
8. Mounting bracket 
9. Spacer 

10. Rotor 
11. Spacer 
12. Screw 
13. Stator 

3. Disconnect the negative battery cable as described in 
this chapter. 
4. Switch the ammeter function on a multimeter from the 
highest to lowest amperage scale while reading the meter 
scale. 

CAUTION 
Before connecting the multimeter to the cir-
cuit in Step 4, set the meter to the highest 
amperage scale. This will prevent a possible 
large current flow from damaging the meter 
or blowing the meter fase, if so equipped. 

5. Connect the multimeter between the negative battery 
cable and the negative terminal of the battery (Figure 10). 
If the needle swings even the slightest amount when the 
meter is connected, there is a current draw in the system 
that will discharge the battery. 
6. If the current draw is excessive, the probable causes 
are: 

a. Damaged battery. 
b. Short circuit in the system. 
c. Loose, dirty or faulty electrical system connectors 

in the charging system wiring harness system. 
7. Disconnect the multimeter test leads and reconnect the 
battery negative lead. 

10 

5 

9 

Testing 

\ \ 
I \ 

12 13 

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 11). If polarity is reversed, check for a damaged 
voltage regulator/rectifier. 
2. Inspect the tenninals for loose or corroded connec-
tions. Tighten or clean as required. 
3. Inspect the battery case. Look for bulges or cracks in 
the case, leaking electrolyte or corrosion buildup. 
4. Carefully check all connections at the alternator to 
make sure they are clean and tight. 
5. Check the circuit wiring for corroded or loose connec-
tions. Clean, tighten or connect as required. 

Alternator Rotor (All Models) 
Removal/Installation 

Refer to Figures 7-9. 
1. Disconnect the negative battery cable from the battery. 

• 
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CHARGING SYSTEM 
COMPONENTS {1995•1996 
HIGH-OUTPUT MODELS) 

\ 
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1. Voltage regulator 
2. Nut 
3. Lockwasher 
4. Connector 
5. Pin connector 
6. Rotor 
7. Screw 
8. Stator 

.. 

2. Remove the primary chaincase cover and outer hous-
ing as described in Chapter Five. 

3. Remove the primary chain, clutch assembly, chain 
tensioner assembly and compensating sprocket compo-
nents as an assembly. Refer to Chapter Five. 
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CHARGING SYSTEM 
COMPONENTS 

{1997-1998 MODELS) 

( 

' \. 

t 

10 11 12 

+0-

Battery 
.. 1 ground 

cable 

-

1 I 

1. Voltage regulator 
2. Nut 
3. Seal 
4. Pin terminal 
5. Terminal 

connector 
6. Pin terminal lock 
7. Socket terminal 

lock 
8. Socket housing 

(2-pin) 
9. Socket terminal 

10. Rotor 
11 . Screw 
12. Stator 
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4. If still in place, remove the shaft extension and washer 
from the crankshaft. 
5A. On rotors with an internally splined boss, perform 
the following: 

a. Screw the rotor puller (HD part No. HD-95960-
52B) or an equivalent onto the rotor (Figure 12). 
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b. Slowly turn the rotor puller center bolt with a 
wrench until the rotor is free . 

c. Remove the rotor and puller. 
5B. Ou later models and up to 1996 and 1999 models 
with a slip fit rotor, perform the following: 

a. Ren1ove the large outer spacer (Figure 13) fro111 the 
rotor. 

b. Use two bolts as shown in Figure 14 or two wire 
hooks into the face of the rotor. 

c. Slide the rotor (Figure 15) off the crankshaft. 
d. Remove the small inner spacer fron1 the crankshaft 

(Figu.re 16). 
5C. On 1997-1998 fuel-u1jected models, perform the fol-
lowing: 

a. If still in place, remove the spacer (Figure 17) from 
the crankshaft. 

b. Use the special tool (JIM.Spart No. 1147) (Figure 
18) or a bearing p1.1ller and two 5/16 in. x 3 in. 
course thread bolts (Figure 19). 

CHAPTER NINE 
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c. Protect the end of the crankshaft with a sleeve or 
duct tape. 

d. Install the rotor remover over the crankshaft and 
against the rotor. 

e. Secure the rotor remover to the rotor with the two 
bolts (Figure 20). 

f. Slowly turn the center bolt and withdraw the rotor 
from the stator coils. 

g. Remove tbe rotor and special tool. Separate the tool 
from tbe rotor. 

6. Inspect the rotor magnets (Figure 21, typical) for 
small bolts, washers or other metal objects that might 
have been picked up by the magnets. This debris can 
cause severe damage to the alternator stator assembly. 
7. On models so equipped, check the inner splines (Fig-
ure 22, typical) for wear or damage. Replace the rotor if 
necessary. 
8. Install by reversing these removal steps while noting 
the following: 

WARNING 
On 1997-1998/uel-injected models, do not 
try to install the rotor without the special 
tool. The magnets will quickly pull the rotor 
into place trapping your fingers between the 
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rotor and the sharp edge of the crankcase 
(Figure 23). 

a. On 1997-1998 fuel-injected models, use the same 
tool setup used for removal and install the rotor in 
reverse order. 

b. Align the rotor splines with the crankshaft splines. 
c. On models so equipped, install both the s1nall inner 

and large outer spacers. 

Alternator Stator Removal/Installation 
(1984-1996 and 1999 FXR2/3 Models) 

1 . Remove the rotor as described in this section. 
2. Disconnect tl1e electrical connector at the stator (Fig-
ure 24). 
3. Push the connector through the engine crankcase (Fig-
ure 25). 
4A. On early mod.els, bend the Jockplates away from the 
stator screws. Then remove the screws and lock.plates. 
4B. On later models, remove and discard the stator plate 
Torx screws (Figure 26). 
5. Remove the stator assembly (Figure 27). 
6. Inspect the stator wires (Figure 28) for fraying or dam-
age. Check the stator connector p ins for looseness or dam-
age. Replace the stator if necessary. 
7. Install by reversing these steps while noting the fol-
lowing: 

a. On early models, install new lockplates. 

CAUTION 
On later models, new Torx screws must be 
installed. The threadlocking compound 
origi,nally applied to the Torx screws is suffi-
cient for one use only. If a used Torx screw is 
installed, it can work loose and cause en-
gine damage. 

b. On later models, install new Tone screws (Figure 
26). Tighten the screws securely. 

CHAPTER NINE 
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Box 

Rear brake 
master cylinder 

Frame weldment 

Stator voltage 
regulator 
connector 

1-- Left frame 
down tube 

c. Install the rotor as described in this section. 

Alternator Stator Removal 
(1997-1998 Models) 

NOTE 
Some of the photographs in this procedure 
are shown with the engine removed to illus-
trate the steps better. 

1. Remove the rot-Or as described in this section. 

-

2. On the left side of the fram.e next to the rear master cyl-
inder reservoir, perform the following: 

a. Release the latch on the inboard side of the connec-
tor box a11d open it (Figure 29). 
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b. Release the 2-pin electrical connector from the 
mounting tabs in the box. 

c. Cut the cable strap securing the stator coil/voltage 
regulator 2-pin electrical connector to the left frame 
down tube. 

d. Depress the external latch, use a rocking motion and 
separate the socket connector. 

3. Insert a small screwdriver between the socket housing 
side of the 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 the terminal latches inside the socket housing and 
back the sockets through the wire end of the connector. 
5. Remove the Phillips screws from the retainer and re-
move the retainer from the crankcase. 
6. Remove the Tone screws securing the stator assembly 
to the crankcase. New Tone screws must be used on instal-
lation. 

NOTE 
If necessa,y, spray electrical contact 
cleaner or glass cleaner around the wiring 
harness grommet to help ease it out of the 
crankcase boss receptacle. 

7. Using an awl, carefully lift the capped lip on the grom-
met (Figure 30) away from the crankcase and push it into 
the bore. 
8. Carefully push the stator wires and grommet out 
through the crankcase bore. 
9. Remove the stator assembly. 
10. Inspect the stator mounting surface on the crankcase 
for any oil residue that may have passed by a damaged oil 
seal. Clean off if necessary. 
11 . Inspect the stator wires (A, Figure 31) for fraying or 
damage. 
12. Inspect the rubber grommet (B, Figure 31) for deteri-
oration or hardness. 

• 
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13. Check the stator connector pins (Figure 32) for 
looseness or damage. 

Alternator Stator Installation 
(1997-1998 Models) 

1. Apply a light coat of electrical contact cleaner or glass 
cleaner to the wiring harness grommet to help ease it into 
the crankcase boss receptacle. 

NOTE 
Figure 33 is shown with the engine removed 
to illustrate the step better. 

2. Carefully insert the electrical harness and grommet 
into the crankcase boss receptacle and carefully pull it 
through until the grommet is correctly seated (Figure 33). 

CAUTION 
New Torx screws must be installed. The 
threadlocking compound originally applied 
to the Torx sctews is sufficient for one 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 T27 Torx screws. Tighten the screws se-
curely. 
4. Clean the retainer screws and apply a mectium-strengtb 
threadlocking compound to the screw threads. Install the 
retainer onto the crankcase and tighten the screws se-
curely. 
5. Move the wires to the left side of the motorcycle. 
6. Apply a light coat of dielectric compound to the elec-
trical connector prior to assen1bling it. Reassemble the 
electrical connector socket by reversing Steps 3-4 of 
removal. Make sure it has locked together securely. 
7. Position the electrical wires and connector on the in-
board side of the left frame rail. Secure it to the frame with 
a new cable strap. 

• 
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@ VOLTAGE REGULATOR 
(1984•1996 AND 1999 MODELS) 
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VOLTAGE REGULATOR 
(1997-1998 MODELS) 
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8. On the left side of the frame next to the rear master cyl-
inder reservoir, perform the following: 

a. Install a new cable strap securing the stator 
coil/·voltage regulator 2-pin electrical connector to 
the left frame down tube. 

b. Insert the 2-pin electr.ical connector onto the mount-
ing tabs in the box. Make sure it is locked into place. 

c. Close the box door and lock it. 
9. Install the alternator rotor as described in this section. 

Voltage Regulator Removal/Installation 

1984-1996 and 1999 models 

Refer to Figure 34. 

NOTE 
Before disconnecting and removing the volt-
age regulator electrical connectors, note 
the wire routing and tag the electrical con-
nectors so that they will be installed in the 
correct locations. 
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1. Disconnect the battery negative cable from the battery. 
2. Unpl11g the voltage regulator from the alternator stator 
at the crankcase (Figure 24). 
3. Disconnect the voltage regulator electrical connectors 
from the main circuit breaker. Refer to Circuit Breakers in 
this chapter for locations. 
4. Remove all cable straps sectrring the wires and con-
nector to the frame. 
5. Remove the bolts or nuts and washers (A, Figure 35, 
typical) securing the voltage regulator to the frame 
bracket or frame crossmernber . 
6. Remove tb.e voltage regulator (B, Figure 35, typical). 
7. Install by reversing these removal steps while noting 
the following: 

a. Apply a light coat of dielectric compound to tb.e 
electrical connector prior to connecting it to the al-
ternator stator . 

b. Securely tighten the bolts and/or nuts. 

1997-1998 models 

Refer to Figure 36. 

NOTE 
Before disconnecting and removing the volt-
age regulator electrical connectors, note 
the wire routing and tag the electrical con-
nectors so that they will be installed in the 
correct locations. 

1. Remove the seat as described in Chapter Fifteen. 
2. Remove the battery as described in this chapter. 

NOTE 
After releasing the cable straps, leave them 
in place on the frame. This will indicate the 
path of the wiring during installation. 

3. Release the cable clips securing the voltage regulator 
electrical wires to the right frame rail and at the front of 
the battery box. Release the wires from the clips. 
4. Refer to Figure 37 and perform the following: 
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a. Remove the nut from the left ground post in front of 
the battery box. 

b. From the post, remove tl1e ii1temal tooth ring termi-
nal with the black shrink wrap tube. 

c. Remove the nut securing the silver post on the cir-
cuit breaker. Remove the ring terminal with the yel-
low shrink wrap tube. 

d. Release the cables from the clip at the front of the 
battery box. 

5. On the left side of the frame next to the rear tnaster cyl-
inder reservoir, perfonn the following: 

a. Release the latch on the inboard side of the connec-
tor box and open it (Figure 29). 

b. Release the 2-pin electrical connector from the 
mounting tabs in the box. 

c. Cut tl1e cable strap securing the stator coil/voltage 
regt1lator 2-pin electrical connector to the left frame 
down tube. 

d. Depress the external latch, use a rocking motion and 
separate the socket connector. 

6. Remove the flange locknuts (A, Figure 38) on each 
side securing tl1e voltage regulator to the l.ower frame 
crossmember studs. 
7. Remove the voltage regulator (B, Figure 38) and re-
lated wiring (Figure 36) fron1 the frame. 
8. Install by reversing these removal steps while noting 
the following: 

a. When installing the voltage regulator onto the 
lower frame member studs, move the electrical 
wires away from the stu.ds. Make sure they are not 
pinched between the frame member and the voltage 
regulator flange. 

b. Securely tighten the flange lock:nuts. 
c. Apply a light coat of dielectric compound to the 

electrical connectors prior to installing them. 
d. Install new cable straps and secure the electrical 

wires to the three cable clips. The cable clips also 
secure the engine sensor harness conduit as well as 
the rear brake line. 

IGNITION SYSTEM 
(CARBURETED M ODELS) 

The ignition system consists of a single ignition coil, 
two spark plugs, an inductive pickup unit, an ignition 
module and a vact1um-operated electric switch (VOES). 
Refer to Figure 39 and F igure 40. This system has a full 
electronic advance. The inductive pickup unit is driven by 
the engine and generates pulses that are routed to the 
solid-state ignition control module. This control module 
computes the ignition timing advance and ignition coil 
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dweU time and eliminates the need for mechanical ad-
vance and routine ignition service. 

The vacuum-operated electric switch (VOES) senses 
intake manifold vacuum tlirougb a carburetor body open-
ing. The switch is open when the engine is in low vacuum 
situations such as acceleration and high load. The switch 
is closed when engine vacuwn is hig·h during a low engine 
load condition. The VOES allows the ignition system to 
follow two spark advance curves. A maximum spark 
curve can be used during a high vacuum conditi.on to pro-
vide improved fuel economy and performance. During 
heavy engine load and acceleration (low vacuum) condi-
tions, the spark can be retarded to minimize ignition 
knock and still maintain performance. 
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IGNITION SYSTEM COMPONENTS (1983-1994 MODELS) 

1-----18 17 13 
14 

12 

11 10 9 8 7 6 5 4 3 2 1 

1. Outer cover rivet (2) 9. Rotor screw and 15. Spark plug cable (2) 
2. Outer cover star washer 16. Ignition coil terminal 
3. Inner cover screw (2) 10. Rotor 17. Vacuum-operate.d 
4. Inner cover 11 . Camshaft oil seal electric switch wire 
5. Gasket 12. Connector 18. VOES 
6. Sensor plate screw (2) 13. Ignition coil module 19. Washer 
7. Washer (2) 14. ignition coil 
8. Sensor plate 

The leading an.d trailing edges of the two rotor slots 
trigger the timing sensor. As the engine speed increases, 
the control module advances th.e timing in three stages. 

Stator Plate Removal 

Refer to Figure 41 and Figure 42. 
1. Disconnect the negative battery cable from the battery. 
2. Drill out the outer cover rivets with a 3/8-in. (9.5 mm) 
drill bit (Figure 43). 

20. Nut 

3. Using a punch, tap the rivets through the outer cover 
and remove the outer cover (Figure 44). Then remove the 
rivets. 
4. Remove the screws securing the inner cover (Figure 
45) and remove the iru1er cover and the gasket (Figure 46). 
5. Make an alignment mark across the sensor plate 
mounting screws on the sensor plate so the sensor plate 
can be reinstalled in the original location. 
6. Remove the screws securing the sensor plate (Figure 
4 7) to the crankcase. 
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@ IGNIT ION SYSTEM COMPONENTS (1995-1998 MODELS) 

1 C) 4 
5 

6 

6 
1. Retaining ring 
2. Vacuum-operated 

electr ic switch 
3. lgntion coil 
4. Nut 
5. Spark plug wire 
6. Spark plug 
7. Ignition module 
8. 0 11 seal 
9. Rotor 

1 O. Rotor screw 

7 
11. Cam position sensor 
12. Screw 
13. Inner cover 
14. Screw 

8 9 11 16 15. Outer cover 
16. Pop river (HD part b No. 8699 only) 

0 

0 0 

?._...., 
12 13 14 15 

@ STATOR PLATE ASSEMBLY (1983-1994 MODELS) 

1. Oil seal 
2. Rotor 
3. Rotor screw and 

star washer 

1 

,0-
3 

2 4 
5 

~ \ 0 """J \~fc;&= 
I 

7 8 9 10 
6 

11 

4. Sensor plate 
5. Washer 
6. Screw 
7. Gasket 
8. Inner cover 
9. Screw 

10. Outer cover 
11. Outer cover r ivet 
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@ STATOR PLATE ASSEMBLY (1995-1998 MODELS) 

p-1 1. 011 seal 
2. Rotor 

1/ 
3. Rotor screw 

6 4. Vehicle attitude 
j ~s sensor 

10 5. Cam position 

1 2 3 4 

5 

7. Pull the sensor plate away from the rotor. If the sensor 
plate is going to be re.moved, perform Step 8. If not, pro-
ceed to Step 9. 
8A. To remove the sensor plate on 1984-1994 and 1999 
models, perform the following: 

11 

9 sensor plate 
6. Deutsch connector 

0 (3-pin) 
7. Locking wedge 

• (secondary) 

'cmCl 
• • 0 8. Pin terminal • • I 9. Inner cover 0 

1 o. Outer cover 
12 13 11 . Screw 

12. Screw 
13. Outer cover rivet 

a. Disconnect the sensor plate-to-ignition module 
electrical connector. 

b. Record the position of each sensor plate wiring ter-
minal in the end of the connector (Figure 48). Also 
refer to tbe wiring diagram at the end of this manual 
for the model being worked on. 
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c. Push the terminals from the connector with a small 
screwdriver or similar tool (Figure 49). 

8B. On 1995-1998 models, refer to Figure 50 and discon-
nect the three wires from the Deutsch connector as follows: 

a. Locate the secondary locking wedge and insert a 
wide-blade screwdriver between the socket housing 
and the locking wedge. Turn the screwdriver 90° to 
force the wedge up. 

b. Remove the secondary locking wedge. 
c. Lightly press the terminal latches inside the socket 

housing Figure 51 and back the wire pin terminal 
through the hole in the wire seal. Repeat for the re-

• • • ma1n1ng wues. 
9. Pull the sensor plate wiring harness out of the gear case 
cover (Figure 52). 
10. Remove the rotor mounting bolt (A, Figure 53) and 
rotor (B). 
11 . Remove the two loose rivets from the gea:rcase cover. 

Stator Plate Installation 

Refer to Figure 41 and Figure 42. 
l. To install the sensor plate, perform the following: 

a. Align the tab on the back of the rotor (Figure 54) 
with the notcl1 in the end oftl1e crankshaft (A, Fig-
ure 55) and install the rotor (B, Figure 53). 

b. Apply a m.ediurn-strengtb tbreadlocking compound 
to the rotor bolt and install the bolt (A, Figure 53 
and tighten to 43-48 in.-lb. (4.8-5.4 N•m). 

2. Tnsert the sensor plate wiring harness into the gearcase 
cover (Figure 52) and route the wiring harness along its 
original path. 
3. Positioll the sensor plate against the gea:rcase cover. 
Then install the sensor plate screws (Figure 47). Align the 
index mark made prior to removal. 
4A. On 1984-1994 models, to install and reconnect the 
sensor plate electrical connector, perform the follow-
. 1ng: 

a. InstaU the connectors (Figure 49) into the respec-
tive terminal holes, following the notes made dur-
ing removal (Figure 48). 

b. Connect the sensor plate-to-ignition module electri-
cal connector. 

4B. On 1995-1999 models, refer to Figure 50 and con-
nect the three wires into the Deutsch connector as follows: 

a. Hold the socket housing and insert the socket termi-
nals through the boles in the wire seal so that they 
enter the correct chamber hole (Figure 56). Con-
tinue until the socket terminal locks into place. 
Then lightly tug on the wire to make sure that it is 
locked into place. Repeat for the remaining wires. 
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b. Set the terminal seal onto the socket housing if it 
was removed. 

c. Assemble the 3-pin connector with the arrow on the 
secondary locking wedge pointing toward the ex-
ternal latch as show.n in Figure 57. 

NOTE 
If the secondary locking wedge does not 
slide into position easily, on.e or more o,f the 
socket terminals are not installed correctly. 
Correct the problem at this time. 
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Pin terminal Wire seal 

@ 

d. Install the secondary locking wedge into the socket 
housing as shown in Figure 50. Press the secondary 
locking wedge down until it is locked into place. 

5. Before riveting the cover in place, check the ignition 
timing as described in Chapter Three. 

6. Install the inner cover and gasket (Figure 45). Install 
the screws and tighten securely. 
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Pin housing 
Secondary locking wedge 

7. Use only OEM timing cover rivets (H-D part No. 
8699) (Figure 58). Rivet the cover to the inner cover 
(Figure 59). The rivets must be flush against the outer 
cover (Figure 60). 
8. Connect the negative battery cable. 

Stator Plate Inspection (All Models) 

I. If necessary, troubleshoot the ignition system as de-
scribed in Chapter 1\vo. 
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Pin terminal Wire seal 

@ 

d. Install the secondary locking wedge into the socket 
housing as shown in Figure SO. Press the secondary 
locking wedge down until it is locked into place. 

5. Before riveting the cover in place, check the ignition 
timing as described in hapter Three. 

6. Install the inner cover and gasket (Figure 45). Insta ll 
the crew and tighren securely. 

4S1 

Pin housing 
Secondary locking wedge 

7. Use only OEM timing cover rivets (H·D part o. 
8699) (Figure 58). Rivet the cover to the inner cover 
(Figure 59). The rivets must be flush again t the outer 
cover (Figure 60). 
8. Connect the negative battery cable. 

Stator Plate lnspeotion (All Models) 

I. If necessary, troubleshoot the ignition system as de-
scribed in Chapter Two. 
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2. Check the sensor plate and connectors for damage 
(Figure 61 ). 

3. Check the ignition compartment for oil leaks. If oil is 
present, replace the gearcase oil seal (B, Figure 5S). 

IG ITIO SYSTEM 
(F EIANJECTED MODELS) 

The ignition system consist of an ignition coil, two 
spark plugs, electronic control module, crankshaft posi-
tion sensor, barometric pressure scnsor1 cam ha.fl posilion 
sensor, crankshaft position sensor, engine tempcrJ.turc 
sensor and the attitude sensor. 

The electronic control module (ECM) is located behind 
the rig1u frame cover. ft detennines the spark advance for 
correct ignition timing based signals from the various sen· 
sors. The ignition system fires the spark plugs near top 
dead center for tarting and then varies the spark advance 
from 0° to 50' depending on engine speed, crankshaft po-
sition and intake manifold pressure. 11 a l o regulates 1he 
low-voltage circuils between the battery and the ignition 
coil. The ignition module is a nonrcpairable item and, if 
defective, must be replaced. 

@ 
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THREE-PIN WEDGE 
A LIGNMENT 

lncomtci: Correct 
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Camshaft poslllon 
sensor plate 

V-shaped 
block 
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Tho barometric pressure sensor is located next 10 the 
ECM behind lhe right frame cover. Th.is sensor monitors 
atmospheric pressure and allows for altitude compensation. 

The rotor and cam haft position sensor arc located in 
the camshaft cover oa the right side of the crankcase. TI,e 
raised ridge on the rotor operates a1 one-half crankshaf\ 
speed, and it breaks the magaetic field of the Hall-effect 
device on the cam haft position sensor. This signal pro-
vides accurate timing information to the ignition module. 

The alt itude sensor mounrs on the camshaft position 
sensor plate under the gearcase cover on the right side of 
the engine. The cnsor consists of a mall magnetic disc 
that rides within a V-shapcd channel (Figure 62). If the 
motorcycle is tilted over a1 an angle of 0° for more than 
one second, the ignition system is shut off. Once lhe sen-
sor is activated, the motorcycle must stand upright, and 
the ignition must be turned off and then on. Once this is 
done, lhe ignition sys1em is operational and the engine can 
be resiarted. 

When servicing the ignition system, refer to the wiring 
diagrams, located a11he end of 1he manual. 

Barometric Pressure ensor 
Rcmoval/lns!allation 

The barometric pressure sensor is located J1cxr 10 the 
ECM under the right frame cover (Figure 63). 
I. Disconnccl the negative banery cable as described in 
this chapter. 
2. Remove the right saddlebag as described in Chapter 
Fifteen. 
3. Remove the right frame cover. 
4 . Depress and release the wire lalch. Use a rocking mo-
tion to disconnect the electrical connector from the sensor. 
5. Remove the nuts securing the sensor 10 the CM 
mounting bracket and remove the sensor. 
6. Install the sensor by reversing these steps while noting 
rhe following: 

a. Apply a light coal of dielectric compound 10 the 
electrical connector prior to installing them. 

b. Make sure the elecrrical connector is pushed tightly 
onto the sensor. 

Throttle Position Sensor 
Removal/Installation 

Located on the front of the induction module and at-
tached directly 10 1hc 1hronle shafl, the throttle position 
sensor indicates thrott le angle. Refer 10 Figure 64 . 

Replacement of the throttle position sensor must be en-
trusted to a Harley-Davidson dealership. After installs-
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EA harness 

Spare fuse ----'---Ii.'.! 
holder 
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ECM connector (under boot) 

~"""=---Battery box 
\\;,=::..,,..:;;.,,£!,~2,:-'==----Barometrfc 

pressure sensor 

Ill 1r,;;:.~:.:;,.,,s.2,~--~=-- Electrical bracket 

Data link 
connector----"-----'-~', 

Electrical control 
module (ECM) 

lll,,..,u:::!lTI ..,.,__~~-~-~--{under electrical 
bracket) 

~~~f"'-Ti:~~==~~~-----~~.~ ~=;~::: to 

tion, the sensor must be adjusted using the diagnostic 
tools that are 001 avaHable to the home mechanic. 

Intake Air Temperatu re Stnsor 
Rcmoval/lnsta llotlon 

The intake air temperature sensor is located inside the 
induction module (rear cylinder intake runner). Refer to 
Figure 64. 
I. Disconnec1 the negative ba11ery cable as described in 
th is chapter. 
2. Remove lhe air fiherelemenl and back plate assembly 
as described in Chapter Eight. 
3. Pull oul 1he latch on each side of the conneclor. Use a 
rocking motion to disconnect the electrical conneclor 
from the sensor. 
4. Remove the screws securing the sensor to the induc-
tion module. 
5. Remove the sensor and gasket from the induc1ion 
module. 

conneclor 

6. In tall 1hc sensor by reversing these step · while noting 
the following: 

a. Apply a lighl coat of dielec1ric compound to the 
electrical connector prior to installing it. 

b. Make sure tile electrical conneclor is pushed Ughtly 
onto the sensor. 

c. Install a new gaske1. 

Crankshaft Position cnsor RcmovaVlnsta,llation 

The crankshaft posi1ion sensor (figure 65), located on 
1he forward p0sition of the lcfi crankcase is an induc1ivc 
ensor. 

l . Remove the seat as described ia Chapler Fifieen. 
2. Disconnect the negative bnuery cable as described in 
this chapter. 
3. At the clccuical bracket assembly, rotate the ring and sep-
arate the electrical connec1or from 1he sensor (figure 63). 
4. Unhook the clip securing the elec1rical harness to the 
frame down lube. 
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@ FUEL INJECTION MODULE 

8 
1. Throttle position senaor 
2. Purge tube connection 

(Callfomla models) 
3. Intake temperature sen50r 
4. Fuel lnjeelor (rear cylinder) 
5. Fuel fitting (supply line) 
6. Fuel fitting (return line) 
7. Fuel Injector (front cylinder) 
8. Warm•slow ldk!I speed setscrew 
9. Idle speed lever 

10. Cold Idle speed selscrew 
11. Idle speed control actuator 

NOTE 
Do 1101 loo en 1/te crank.case bolts in Srep 5 
because this can result in ar, oil leak. 

5. Open the clamps on the crankcase lower three bolts 
localed behind the primarychainca e inner cover. Release 
the electrical harness from these clamps. 
6. Remove the Phillips screws securing the sensor to the 
crankcase. 
7. Remove the sensor, sensor mounr and O-ring seal from 
the crankcase. 
8. Tie a piece of string to the electrical conacc1or. Tie the 
01her end of the string 10 the frame cros member. If neces-
sary, make a drawing of the wire routing through the 
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frame. It is easy to forget the routing path after removing 
the wire. 
9. Carefully pull the sensor and electrical harness from 
the frame. 
I 0. Untie the string from the electrical harness. 
11. Install by reversing these removal steps while noting 
1he following: 

a. Tie the Siring to the wiring harness and connccp 
tor(s). 

b. Carefully pull the string and the electrical harness 
and connector through the left side of the frame and 
into position. Untie and remove the string. 

c. Apply a light coa1 of dielectric compound to the 
elec1rical connector prior 10 installing it. 

d. Apply clean engine oi l 10 the new O-ring on the sen-
sor prior to installation. Install the sensor and 
lighten the Allen screw lo 40 in.-lb. (4.5 N•m). 

Camshaft Position ensor Removal/Installation 

The camshaft position sensor, located in the chaincase 
cover on the right side, is an induc1ive ensor. The cnsor 
is located in the same position on carbureted models. 

To replace the sensor, refer to lg11irion System 
(Carbureted Models), S/ator Plate Removal and /11s1al/a-
1io11 in Lhi chapter. 

Engine Temperature Sensor Removal/Installation 

The engine remperature sensor (Figure 66) is located 
on the front cylinder head. 
I. Remove the seat as described in Chapter Fifteen. 
2. Disconnect the negative battery cable as described in 
this chapter. 
3. On the left side of the front cylinder head, pull the rub-
ber boot back otTthe sensor (Figure 66). 
4. Pull the external latch and disconnect the electrical 
connector from the ensor. 
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5. Use a 314 ln. deep socket and loosen the sensor. When 
the socket rums easily, remove the socket and completely 
unscrew the sensor by band. 
6. Install a 11ew sensor and tart it by hand. Using the 
socket, tighten the sensorto 124-142 in.- lb. ( 14- 16 N•m). 
7. Apply a light coat of dielectric compound to the e lec-
trical connector prior to installing it 
8. Install the electrical connector and push it on unti l it 
locks into place. 
9. Move the rubber boot back over the electrical connector. 
10. Attach the negative bauery cable. 
11. Install the seat as described in Chapter Fifteen. 

Attitude Sensor RemovaVlnstJdlation 

The attitude sensor i located within the camshaft po i-
uon sensor assembly and is an integral part of the stator 
plate assembly. It cannot be replaced separately. 

To replace the sensor, refer to Ignition System 
(Carb11reted Models). Stator Plate Removal and lnstalla-
lion in this chapter. 

IC !TIO MOD LE 
(CARBURETED MODELS) 

RemovaJ/JostaHaffon 

1984- 1990 models 

I. Disconnect the negative bauery cable as described in 
this chapter. 
2A. On FXR series models, remove lhe right frame cover. 
2B. On FLH and FLT series models, remove the inner 
fairing as described in Chapter Fifteen. 
3. Follow the wiring harness from the ignition module to 
where it connects to the sensor plate. Disconnect the elec-
trical connecror. 
4. Remove the ignition module ground wire. 
5. Disconnect the wire harness connections from the ig-
nition coil and the VOES unit. 

NOTE 
On 1985 FXWG. FXSB and FXEF models. 
the ignition module is located behind the 
voltage reg11/ato, 011 19 6 FXWG models, 
it is located under the oil tank. 

6. Disconnect the fasteners securing the ignition module 
and remove Lhc ignition module assembly. 
7. Lnstall by reversing these removal steps while noting 
the following: 

a. Clean the ground wi.re connector at the frame. 
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b. Apply a light coat of dielectric compound to the 
electrical conneclor prior to in tailing it. 

c. Tighten the fas teners ccurcly. 

1991-/994 models 

I . Disconnect the negative battery cable as described in 
this chapter. 
2A. On FXR series models, remove the right frame 
cover. 
28 . On FLH and FLT series models, remove the inner 
fairing as described ln Chapter Fifteen. 
3. Follow the wiring harness from the ignition module to 
where it connect to 1hc sensor plate. Disconnect the elec-
trical connector. 
4. Remove the ignition module ground wire. 
5. Disconnect the wire harness connections from the ig-
nition coil and the VOES unit. 
6. Disconnect the fas teners securing the ignition module 
to the left side of the steering head or to the left fairing 
bracket. Remove the ignition module assembly. 
7. Install by reversing these removal steps while noting 
the following: 

a. Clean the ground wire connector at the frame. 
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b. Apply a light coal of dielectric compound to the 
elec1rical connector prior to installing them. 

c. Tighlen the fasteners securely. 

1995-1998 models 

I. Disconnect the negative battery cable as described in 
this chapter. 
2. Remove the right saddlebag as described in Chap1er 
Fifteen. 
3. Remove the right frame cover. 
4. Push the 8-place Deutsch connector downward and 
unsnap the clip from the T- tud on the side of the battery 
box. 
5. Depress the latches on the ide of the connector hous-
ing and separate the connector. 
6. Remove the screws ecuring the ignilion module to lhe 
side of the battery box. Remove the ignition module as-
sembly. 
7. Install by reversing these removal steps while noting 
the following: 

a. Apply a lighl coat of dielec1ric compound to the 
electrical connector prior to installing it. 

b. Tighten the screws securely. 

ELECTRONIC CONTROL MODULE 
(F EL-INJECTED MODELS) 

Removal/Installation 

The electronic control module (ECM) i localed under 
the right frame cover on the electrical bracket. 
I. Di connec1 the negative battery cable as described in 
this chapter. 
2. Remove the seat and the right saddlebag as described 
in Chapter Fifteen. 
3. Remove the right frame cover. 
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4. Remove the nuts securing the electrical bracket assem· 
bly and the ECM to the side of the battery box. 
5. Carefully pull the assembly away from the battery box 
and place it on the rear footboard. 
6. Pull the rubber boot away from the 35-pin electrical 
connector on the ECM. 
7. Disengage the locking tab on the ECM and work that 
side of the connector free. 
8. Di engage 1he hook on the opposite side of the connec-
tor and disconnect it from the ECM, 
9. Remove the mounting tabs on the ECM from the 
boots attached 10 the electrical bracket and remove tl1e 
ECM. 
10. Install the ECM by reversing these teps while noting 
the followi.ng: 

a. Apply a light coat of dielectric compound to the 
35-pin electrical connector prior to install ing it. 

b. To avoid pin damage, always connect the 35-pin 
connector to the ECM prior to attaching the ECM to 
the electrical bracket. 

IGNITIO COLL 

Performance Test 

I. Disconnect the plug wire and remove one of the spark 
plugs as described in Chapler Three. 

NOTE 
A spark lester is a use/111 loo/ for testing the 
ig11i1io11 system spark output. Fig ure 67 
shows ,he Motion Pro Ignition System 
Tester (part No. 08-0122). 71,is tool is in-
serted in the spark p/11g cap. and the base is 
grounded against the cylinder head. The air 
gap is adjustable, and ii allows the vis11a/ 
inspection of the spark while testing the in· 
tensity of the spark. 

2. Insert a clean shop cloth into the spark plug hole in the 
cylinder head to les en the chance of gasoline vapors be-
ing emitted from the hole. 
3. Insert the spark plug (Figure 68) or spark tester (Fig-
ure 69) into the cap. Touch the spark plug base against the 
cylinder head 10 ground it. Position the spark plug so the 
electrode is visible. 

WARNING 
Mount the spark plug or 1es1er away from 
the spark plug hole in the cylinder so that 
the park or tester cannot ;gnile the gaso. 
line VOJJQTS ill the cyli11der. If the engine is 
flooded. do ,wt pe,fonn this test. The firing 
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of the spark plug ca11 ignite ji,el tliar is 
ejected through the spark plug /role. 

NOTE 
If nol using a spark tester, always use a 11ew 
spark plug/or this test procedure. 

4. Tum the engine over with the kickstaner or electric 
stancr. A fat blue spark shou ld appear across the spark 
plug electrode or spark tester. If there is strong sunlight on 
the plug or tester, hadc it o the spark is more vi iblc. Re-
peat for the other cylinder. 

WARNING 
If necessary, hold the spark plug wire with a 
pair of i11sulllred pliers. Do not hold tire 
park plug. wire or connector, or a serious 

electrical shock can res,,lt. 

5. If a fat blue spark appears, the ignition co il is good. If 
not, perfonn lhe following resistance test. 

Res istance Tcsl 

1. Remove the ignition coil as described in this section. 
2. Disconnect the secondary wires from the ignition coil. 

Measure the primary coil resistance belween termfoals 
A and B and theo tenninals B and C (Figure 70) at the 
back side of the ignition coil. The specified resistance is in 
Table 4 . 
4. Measure lhe secondary coil re is1ance between the 
spark plug leads of the secondary coil terminals (Figure 
70). The pecificd resistance is in Table 4. 
S. If the resistance is less than specifiedt there is most 
likely a shon in the coil windings. Replocc the coil. 
6. If the resistance is more than speci fied, this might indi-
cate corrosion or oxidation of the coil terminals. Thor~ 
oughly clean the tcm1inals. Then spray them with an 
aerosol electrical contact cleaner. Repeat Step 3 and Step 
4, and if the resistance is sti ll high, replace the coil. 
7. If the coil exhibits visible damage, it should be re-
placed as described in this . ection. 
8. Install the ignition coil as described in th.is section. 

Rcmova.vtnstaUation 

I. Disconaect 1he nega1ive battery cable as described in 
this chapter. 
2. Remove the fuel tank as described in Chapter Eighl. 
3. On lhe left side, remove the ignition coil cover. 
4. Loosen the ignition coi l moun!ing bolts (Figure 71) . 
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NOTE 
Label all wiring connecrors prior to discon-
,recting them;,, 1hefo/lowi11g steps. 

5. Disconnect lhe primary wire connector (A. Figure 72) 
from the ignition coil 
6. Grasp lhe rubber boot (B, Figure 72) at the end of the 
spark plug cable as close to the i1,'Tlition coil as possible 
and disconnect the secondary cable from the ignition coil. 
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7. Remove the bolts loosened in Step 4. Remove the nut 
plate located beliind the ignition coil. 
8. Remove the ignition coil. 
9. Install by reversing these removal steps. Make sure all 
electrical connectors are corrosion-free and tight. 

CAUTION 
When replacing an ignition coil 011 older 
models, make sure the coil is marked 
ELECTRONIC ADVANCE. Installing an 
older ig11itio11 coil could damage electronic 
ignition components. 
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SPARK PLUG CABLES 

Resistance C heck 

I. Remove the econdary spark plug cables from the igni-
tion coil and spark plugs. 
2. Check the resistance of the cables as follows: 

a. Cable length of 4.5 in. (114 mm) (earbureted mod-
els): 1125-2624 ohms. 

b. Cable length of 6.5 in. ( 165 mm) (fuel-injected 
models): 1625-3790 ohms. 

c. Cable length of 19 in. (483 mm) (all models): 
4750-1 1,077 ohms. 

3. Replace cables that are worn or damaged or that do not 
meet the resi taoce pecificalions. Iostall only exact re· 
placement cables for best results. 
4. Install the spark plug cables to the ignition coil and spark 
plugs. Push the rubber boots on the secondary cable again t 
the ignition coil posts to ensure a moisture-proof seal. 

TARTING SYSTEM 

When servicing the staring system, refer to the wiring 
diagrams located at the end of this manual. 

CAUTION 
Do not operate the starter for more than five 
seconds at a time. Let it cool approximately 
re11 seconds before operating ii again. 

Troubleshooting 

RefeT to Chapter 1\vo. 

tarter Remo\•al/lnsta.lJation 
(1984-1988 FXR., FLH and FLT eries Models) 

I. Disconnect the negative battery cable as described in 
this chapter. 
2. Disconnect the solenoid cable at the starter (Figure 73). 
3. Remove the bolts securing the starter to the transmis-
sion side door. 
4. Remove the starter throughbolts. 

NOTE 
Because tlte throughbolts are 110 longer 
holding rhe starter assembly together, hold 
the starter and both end covers to PM'elll 
the s,aner from falling apart when ,vmov-
ing it in SJep 5. 

5. Remove the starter housing and drive gear as an as-
sembly (Figure 74) from the primary chaincase. 
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6. Install by reversing these steps while noting the fol-
lowing: 

a. First install 1hc drive gear onto the drive shall and 
then instaH the starter motor onto the primary 
cbaincase. 

b. On FXR models, install the negative bauery cable 
onto the right mounting stud. 

c. On FLH and FLT models, insta ll the negative bat-
tery cable onto the Jell mounting tud. 

d. Tighten starter bolls or nuts to 124- 142 in.-lbs. 
(14- 16 •m). 

e. Tighten mounting bracket nms to 20-25 in.- lbs. (2-3 
•m). 

f. Tighten the solenoid cable nul to 65-80 in.-lbs. (7-9 
N•m). 

tarter Removal/Installation 
( 1985-1986 rxwc, FXEF and rx e Models) 

I . Disconnect the negative battery cable as described in 
this chapter. 
2. Disconnect the solenoid cable at the starter. 
3. Remove the fasteners securing the master cylinder res-
ervoir bracket to the transmission housing. 
4. Remove the starter bracket lhroughboltS (Figure 75) at 
the rubber mount stud. 
5. Remove the starter throughboh .. 

NOTE. 
Because the t/1roughbolts are no longer 
holding the starter assembly rogether. hold 
rhe starter and both end covers to preve111 
the starter from falling apart when remov-
ing it in Step 6. 

6. Remove the starter. 
7, Install by reversing these removal stepS while noting 
the following: 

a. tarter through-bolts: 20-25 in.-lbs. (2-3 •m). 
b. Starter terminal nut 65-80 in.-lbs. (7-9 •m). 
c. Outer through-bolt nut (Figure 75): 20-25 in.-lbs. 

(2-3 •m). lnstall a new nut during assembly. 
d. Rubber mount tud: 71 in. -lb . (8 •m), 
e. Master cylinder reservoir bracket: 13-16 ll.-lbs. 

(18-22 •m). 

tarter Removal (1989-1998 Models) 

I. Remove the scat as described in Chapter Fifteen. 
2. Disconnect the negative battery cable as described in 
this chapter. 

CHAPTER 'l E 

STARTER MOUNTING 
(FXEF, FXSB AND FXWG) 

nuoughboll 

3. Remove the primary drive cover as described in Chap-
ler Five. 
4. Straighten the tab on the lockplatc (Figure 76). 

5. Wrap the pinion gear with a cloth 10 protect the fia ish. 
Then secure it with pliers (A, Figu re 77). 

6. Loosen and remove 1he bol t (B, Figure 77), lockplate 
and thrust washer from the srartcr jackshall assembly and 
the end of the starter. 
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7. Remove the pinion gear (Figure 78) and spring from 
the jackshaft. 
8. Remove the jackshafl assembly and the coupling from 
the inner housing. 
9. Remove the rear exhaust pipe (A. Figure 79) as de-
scribed in Chapter Seven. 
I 0. Remove the bolt and the cover from the end of the 
starter. 
11 . Disconnect the solenoid electrical connector (B, Fig-
ure 79) from the starter. 
12. Slide back the rubber boot, remove the nut, and dis-
connecl the positive cable from the starter tcnninal. 
13. Remove the tarter mounting bolts and washers. ote 
the location of the negative ground cable under the front 
bolt and washer. 
14. Pull the starter straight out of the crankcase and re-
move it. 

NOTE 
011 /989-1993 models. the jackshaft-
10-starrer coupling mig/11 come a.ff wi1lt the 
swrrer. or it might stay auached 10 the 
jack.shaft. J/1/te co11pli11g comes ojfwith the 
s1arter, place it back 01110 thejackshaft. The 
coupling on 1989 models is symme1rical: ei-
1her coupling end can be insu,1/ed over 1he 
jack.shaft. Tileco11plingon /99()../993 mod-
e.ls is a.symmetrirnl; install the co11p/i,ig so 
that the end with the cormterborefaces the 
jack.shaft. On 1994-1998 models, the cou-
pling will stay on the staner hafl. 

15. If necessary, service the starter as described in this 
chapter. 

Starter Installation (1989- 1998 Models) 

I. Install the jackshaft (Figure 80) into the inner housing 
if it was removed. Push it in until it stops. 
2. On 1989-1993 models, position the coupling with its 
counterbore facing toward the jackshafl. On all models, 
in tall the coupling (Figure 81 ) into the inner housing 
bushing. 
3. Install the spring (Figure 82) onto thejackshafl. 
4. Install the pinion gear (Figure 83) onto thejac.kshaft. 
5. Push in on the pinion gear (A, Figure 84) 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 jackshafl. 
8. Screw the bolt into the tarter shall by hand. 
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9. Wrap the pinion gear with a cloth to protect d1e finish. 
Then secure it with pliers (A, Figure 77). 
10. Tighten the boll (B, Figure 77) onto the staner shaft 
to 84-10 in.-lbs. (9-12 •m). Bend the outer lockplate 
tab against the bolt head (Figure 76). 
11. To make sure that the components have been installed 
correctly, perform the following: 

a. In tall the clutch hell onto the tran mi sion 
mainsbaft. 

b. With the staner not engaged, tbe pinion gear (A, 
Figure 85) must not engage the clutch shell gear 
(BJ. 

c. To check for proper engagement, pull out 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 rotate with it. 

d. lf engagement is lncom:ct, remove the clutch shell 
and correct the problem. 

e. Remove the clutch shell. 
12. Install the primary cover as described in Chapter 
Five. 
13. Install the rear exhaust pipe as described in Chapter 
Eight. 
14. Connect the negative battery cable. 
15. Install the seal 

Starter Disassembly (1984-1988 Models) 

Refer to Figure 86. 
I. Clean all grease, din and carbon from the case and end 
covers. 
2. Remove the stancr housing bolts (if they were rein-
stalled after removing the staner from the motorcycle). 
3. Remove the rear cover screws and remove the rear 
cover. The rear cover screws secure the brush holder to 
the rear cover. 
4. Use a piece of wire and lift the bru h prings away 
from the brushes. Remove the brushes from the brush 
holder. 

NOTE 
Note the number of thmst washers on the 
sltajl next 10 the commtdawr. lnsrall rite 
same number when reassembling the 
starter. 

5. Remove the armature and field frame. 
6. Inspect the staner assembly as described in this chap-
ter. 

CHAPTERN E 
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STARTER (1984-1988) 

5 6 15 10 11 

1. Front cover 
2. Bearing 
3. Armature 
4. Thrust washers 
5. Frame 
6. Positive brushes 

tarter Assembly (1984-1988 Models) 

Refer to Figure 86. 
I. Position the annan1re with the commutator side facing 
down toward the brush holder side and install the anna-
ture into the frame. 
2. Install the front cover over the armature shaft aod en-
gage it wi th the frame. 
3. Install the brush bolder into the frame. 
4. Install the two positive brushes as follows: 

a. The positive brushes are soldered to the field coi l 
assembly. 

b. Make a small hook from a piece of wire and pull a 
positive brush spring out of its brush holder. 

c. lnsen the positive brush ioto its brush holder. 
d. Release the spring so that tension is app lied against 

the brush. Remove the hook. 
e. Repeat for the o ther positive brush. 

5. lnstaU the two negative brushes as follows: 
a. The negative brushes are mounted onto the brush 

holder. 
b. Make a mall hook from a piece of wire and pull a 

negative brush spring out of its brush bolder. 
c. lnsen the negative brush into its brush holder. 
d. Release the spring so that tension is applied against 

the brush. Remove the hook. 
e. Repeat for the o ther negative brush. 

6. Insta ll the thrust washers onto the annature shaft. 

7. Negative brushes 
a. Brush holder 
9. RHr cover 

10. Lockwashers 
11 . Screws 

u 
14 
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12. Lockwashers 
13. Throughbolts 
14. Bushing 
1S. Terminal and lnIulalor 
16. Terminal fasteners 

7, Align the slot in the rear cover with the terminal in the 
frame and install the rear cover. Install the througbbolts 
through the starter assembly. 
8. Secure the brush holder to the rear cover with the two 
screws and washers. Tighten the screws securely. 

tarter 01.sassembly (1989- 1998 Models) 

Refer to Figure 87. 

NOTE 
If only rite solenoid assembly requires ser-
vice, refer 10 Starter Solenoid in //,is cltap-
te,: 

I. Clean all grease, dirt and carbon from the exterior of 
the starter assembly. 
2. Remove the two througbbolts (Figure 88). 
3. Remove the two drive housing Phillips screws {Figure 
89) and lockwashers. 
4. Tap the drive housing and remove it from the starter as-
sembly (Figure 90). 
5. Disconnect the C terminal field wire (A, Figure 91 ) 
from the solenoid housing. 
6. Separate the field coil (B, Figure 91 ) from the solenoid 
housing (C). 
7. Remove the end cap screws, washers and O-rings (A, 
Figure 92) . Then remove the end cap (B, Figure 92). 
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STARTER (1989-1998) 

15 16 

8. Pull the brush holder (A, Figure 93) away from the 
commutator and remove the armature (B) from the field 
eoil assembly. 
9. Remove the two field eoil bru hes from the brush 
holder (figure ?4). 
I 0. Clean all grease, dirt and carbon from the annature, 
field coil assembly and end eovers. 

25 

1. Bolt 13. Spring 
2. Lockwa.sher 14. Drive housing 
3. Wather 15. Washer 
4. Cl-ring 16. Nut 
5. Solenoid housing 17. Armature 
6. Cl-ring 18. Bearing 
7. Drive assembly/ 19. Fleld coll assembly 

overrunning clutch 20. Starter cable 
B. Idler gear 
9. ldklr gear bearing assembty 

21 . Brush spring 
22, Brush plale 

10. Spring 
11. Shaft 
12. Ball 

23. End cap 
24. Screw 
25. Bolt 

CAUTION 
Be extremely careful when selecting a sol-
vent to clean lhe electrical components. Do 
nol immerse any of the wire windings in sol-
vent because the insulation can be dam-
aged. Wipe the windings with a cloth lightly 
moistened with solvenl. Tlien allow the solu-
tio11 to dry thorougl,/y. 
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B • 
B 

Ct 
11 . To service the drive housing assembly, refer to S1arter 
Drive Houshig Disassemblyll11spectio11/Assembly in this 
section. 

12. To service the solenoid housing, refer to S1aner Sole-
noid Disassembly/Inspection/Assembly in this chapter. 

tarter A sembly 

I. If servic«I, assemble the drive housing as described in 
th is sec1ion. 
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2. If serviced, assemble the solenoid housing as de-
scribed in this chapter. 
3. Lubricate 1hc armature bearings with high-temperature 
grease. 
4. In tall two new O-rings onto the field coil shoulders 
(Figure 95). 
5. Install the two field coil brushes into the brush plate 
holders (Figure 96). 
6. Install the armature partway through the field coil as 
hown in A, Figure 93. Then pull the brushe back and 

push the armature forward so that when released, all of the 

CHA.PT R NINE 

B 

t 
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brushes contact the commutalor as shown in Figure 97 
and Figure 98. 
7. Install the end cap (Figure 99) and the two screws, 
washers and 0-rings. Tighten tbe screws securely. 
8. Align lite field coil (A, Figure LOO) with lite solenoid 
housing (B) and a semble both housings. Hold the assem-
bly togellter while installing lite drive housing in Step 9. 
9. Align lite drive housing (Figure 101) with the field 
coil and solenoid housing assembly and install it. lnstaU 
the two drive housing screws and lockwashers (Figure 
89) and tighten securely. 
I 0. lnstaU lite two throughbolts, washers and 0-rings 
(Figure 88) and tighten securely. 
11. Reconnect lite C tem1inal fie ld wire (C, Figure 100) 
at the solenoid hou ing. 

Starter lnspectioo (All Vcars) 

I. Measure lite length of each brush with a vernier caliper 
(Figure 102). lfllte length is less than the minimum sped-
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fied in Table 5, replace all of the brushes as a set. Sec Fig-
ure 103 for lite field coil and Figure 104 for the brush 
holder. 

NOTE 
The field coil bn1she.s (Figure 103) are sol-
dered in posi1io11. To replace, unsolder rhe 
brushes by heating their joims wilh a sol· 
deri11g gun, then pull them our with a pair of 
pliers. Position the new brushes and solder 
in p lace wilh rosin core solder. Do nor use 
acid core solder. 

2. Inspect the commutator. The mica should be below the 
surface of the copper commutator segments. l ftlle com-
mutator bars are worn to the same level as the mica insula-
tion, have lite commutator serviced by a dealership or 
electrical repair shop. 
3. Jn poet the commutator copper segments for discolor-
ation. l f the commutator segments are rough, discolored 
or worn, have the commutator serviced by a dealership or 
electrical repair shop. 
4. On 1991-1998 models, measure the outer diameter of 
lite commutator with a vernier caliper (Figure 105). Re-
place the am1anuc if worn to the service limil in Table 5. 
5. Perform the fo llowing: 
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Fieldhame 

a. Check for continuity between the commutator bars 
(Figure 106); tl1ere must be continuity between 
pairs of bars. 

b. Check for continuity between any commutator bar 
and the shaft (Figure 107). There must be no conti-
nuity. 

c. If the unit fails either of these tests, replace the ar-
mature. 

6. Perform the fo llowing: 
a. Check for continuity between the starter cable ter-

minal and each field frame brush (Figure 108); 
there must be continuity. 

CHAPTER INE 

Fleld frame 

Insulated 

b. Check for continuity between the field frame hous-
ing and each field frame brush (Figure 109); there 
must be no continuity. 

c. If the unit fails either of the e tests, replace the field 
frame assembly. 
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7. Check for continuity between the brush holder plate and 
each brush holder (Figun> 110); there must be no continu-
ity. lf ll,e unit fails this test, replace the brush bolder plate. 
8. Service the armature bearings as follows; 

a. Check the bearings on the armarure shaft. Replace 
worn or d,maged bearings. 

NOTE 
The armature shaft bearings have different 
part numbers. ldemify lhe old bearings be· 
fore removing them. 

b. Check the bearing bores in the end cover and sole-
noid housing. Replace the cover or housing if the 
area is worn or cracked. 

Starter Drive Rousing Disassembly/ 
tn,pcction/Assembly 

The drive housing was removed during staner disas-
sembly. 
I. Remove the return spring (A, Figure Ill), ball , clutch 
shaft (8) and drive spring from the drive assembly. 
2. Remove the idler gear (Figure 112) from the drive 
housing. 
3. Remove the idler gear bearing and cage assembly (A, 
Figure 113). There are five individual bearing rollers 
(Figure 114). 
4. Remove the drive assembly (B, Figure I 13). 
5. Replace the drive housing O-ring (Figure 115) if worn 
or damaged. Lubricate the O-ring with bigh-temperarure 
grease. 
6. Inspect the idler gear bearing and cage assembly (Fig-
ure 114) for worn or damaged pans. 

CAUTION 
The drive t1ssembly (Figure 116) is a sealed 
wail. Do 1101 clean or soak ir in any type of 
solvent. 
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7. Inspect the drive assembly and its bearings (Figure 
116) for worn or damaged parts. If the bearings are worn 
or damaged, replace the drive assembly and bearings as a 
set. 
8. Assemble the drive housing by reversing these steps, 
while noting the following. 
9. Lubricate the following components with high-tem-
perature grease: 

a. Idler gearbearingandcageasscmbly(Figure 114). 
b. Drive housing O-ring and shaft (Figure IJS). 
c. Drive a embly (Figure 11 6). 
d. Clutch shaft, drive spring, return spring and ball. 

I 0. install the idler gear bearing and cage assembly so 
that the open side of the cage (A, Figure 113) faces to-
ward the solenoid housing. 

STARTER SOLENOID 

1984-1988 Models 

The solenoid is separate from the stoner. 

Remol!aVinsta.1/ation 

I. Disconnect the negative battery cable as described in 
th is chapter. 

NOTE 
Refer 10 the following illustrarions to make 
sure the wiri,1g cables at tire solenoid con-e-
spo'1d to those 011 the motorcycle. 

2. Label and disconnect the wiring cables from the sole-
noid tenninals. Refer 10 Figure 117-121. 
3. Remove the solenoid mounting bolts and remove the 
solenoid, spaoer1 spring and gaskeL 
4. Install by reversing these removal steps. Tighten the 
mounting bolts securely. 

Disassemblylas,,·embly 

Refer to Figure 122. 
I. Clean the solenoid housing of all dirt and residue be-
fore disassembling it. 
2. Remove the nut and lockwasher from the short large 
terminal. 
3. Remove the nut and lockwasher from the small outer 
diameter terminal. 
4, Remove the two screws and washers securing the sole-
noid cover to the solenoid and remove Lhe cover. 

HAPTER NINE 

@ SOLENOID (1984 AND 
LATE 1985-1988 FLH AND FLT) 

Starter cable 
(short, large stud) 

Short stud 

@ SOLENOID (1984 AND 
LATE 1985-1988 FXR SERIES) 

Starter cable 
(short, large stud) 

NOTE 

Long stud 

When disassembling the ;,mer plunger as-
sembly in Step 5, note the position and con-
dition of the copper washer as it is installed 
on the plunger benveen the plastic washer 
a11d seal. If 011e side of the copper wash eris 
grooved or burnt, label rhe washer as to 
/,ow it is positioned on tlte plunger and then 
tum it around during assembly so rhat rhe 
worn side is/achtg in the opposite direction. 
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SOLENOID IEARLY 1985 
FLH, FLT AND FXR SERIES) 

Starter cable 
(ehort, large stud) 

Long .stud 

@ SOLENOID (EARLY 1985 
FXWG, FXSB AND FXEF) 

r--------To starter 

Because the inner plunger assembly compo-
nents are not available separately. rhis will 
exre11d the life oftlte capper waslter. 

5. Refer to Figu re 122, disassemble the solenoid assem-
bly, keeping the outer and inner plunger parts separate. 
6. Clean and inspect the solenoid components as de-
scribed in this · ection. 
7. Assembly is tbe reverse of these steps. ote the fol-
lowing. 
8. Apply a light coat of Lubriplate 110 to the plunger and 
the plunger bore. 

@ SOLENOID (LATE 1985-1986 
FXWG, FXSB AND FXEF) 

9. Assemble tl,c inner plunger assembly as follows: 
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a. Lay out the inner plunger components in the order 
shown in Figure 122 . Note that the plunger has two 
grooves; these are identified as groove No. I and 
groove No. 2 in Figure 122. Ole also that the two 
collars are identical. 

b. Install the collar into the o. 2 plunger groove so 
that the collar spring seat faces toward the o. I 
plunger groove. 

c. lide the large spring over the plunger and scat it 
against the collar. 

d. Slide the eat over the plunger with the seat shoul-
der facing the No. I plunger groove. 

c. Slide the copper washer over tbe plunger and center 
it onto the seat shoulder installed in ub·Slcp d. 

f. Slide the plastic washer over the plunger and scat it 
again.SI the copper washer. 

g. Install the remaining collar into the o. I plunger 
groove so that the collar spring seat faces away 
from the a sembled pans instaUed in sub-steps a-f. 

10. lnsen the plunger assembly in to the plunger bore in 
the solenoid housing. 
11. Stand the solenoid housing uprigh t and slide the small 
spring over the plunger and scat ii against the collar. 
12. Install the gasket onto the solenoid housing. 

CAUTION 
When installing the solenoid co ,,er in Slep 
I 3, route tire intenial solenoid wires so that 
they cannot contact the copper washer c,s it 
travels with tire p lunger during solenoid op-
eration. Con w et of these parts will eventu-
ally wear away the wire insulation and 
cause the circuit to remain closed. 



472 

@) SOLENOID (1984°1988; TYPICALI 

1. Nut 
2. Plate 
3. Stud (pootlve relay) 
4. Screw 
s. Wagher 
6. Stud (starter relay) 
7. Nut 
8. Stud (starter) 
9. Nut 

10. Cover 
11 . 0-rlng 
12. Small spring 
13. Collar 
14. Plastlc washer 

4 8 9 10 

15. Contact washer 
16. Seat 
17. Large spring 
18. Collar 
19. Plunger 
20. Solenoid 
21. Bracket 
22. Sprfng 
23. Outer plunger 
24. La<9e pin 
25. Boot 
26. Spring 
27. Retalne,-
28. Small pin 

11 

13. Align the solenoid cover with the solenoid housing and 
place il into position while making sure the small plunger 
spring, plunger and tcnninal enter the cover bore properly. 
14. Slide a washer onto each of the screws and install the 
screw through the cover and into the solenoid hou ing. 
Tighten the screws securely. Install the tenninal nulS and 
washers previously removed. 

Cleat,ing and inspection 

I. Clean all parts thoroughly. 
2. Visually check all parts for wear, cracks or other dam-
age. Replace all worn or damaged parts, if available, as re-
quired. If necessary, the contact washer can be turned 
around. Refer lo Disassembly/assembly. 

1989-1990 Models 

Service procedures are not avai lable for these model 
years. 

23 24 

@ 
1. Housing 
2. Plunger 
3. Gasket 
4. Cover 
5. Tab 
6. Lockwastler 
7. Bolt 

CHAPTER INE 

20 

25 
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1991-1998 Models 

Disassemblyli11spect.io1,lassembly 

I. Remove the solenoid housing (Figure 123) as de-
scribed during starter disassembly. 
2. Remove the screws, washers and clip securing the end 
cover to the solenoid housing. Then remove the end cover 
(Figure 124) and the ga ket. 
3. Remove lhe plunger assembly (Figure 125). 
4. Inspect the plunger (Figure 126) for scoring, deep 
wear marks or other damage. 
5. Inspect the solenoid housing (figure 127) for wear, 
cracks or other damage. 
6. The solenoid housing is a separate assembly and can-
oot be serviced. If any part i defective, the solenoid hous-
ing must be replaced as an assembly. 
7. Assemble the solenoid housing by reversing these 
steps. Lubricate the solenoid plunger with high-tempera-
ture grease. 

STARTER RELAY 

Removal/1.nst'allation 

I A. On 1984-1994 and 1999 FXR series models, per-
form lhe foll owing: 

a. Remove the right side cover. 

NOTE 
011 early I 985 models, label the wiri11g ar 
1/re starter relay before disconnecting it. 

b. Disconnect lhe wiring or the electrical connector 
(A, Figure 128) al the starter re lay (B). Remove the 
starter relay (Figure 129). 

18. On FXWG, FXSB and FXEF models, perform the 
followi ng: 

a. Remove the right side cover. 
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b. Disconnecl the wiring or the electrical connector at 
the starter relay. Remove the starter relay. 

IC. On 1984-early 1986 FLH and FLT series models, 
perform the following: 

a. Remove the seat as described in Chapter Fifteen. 

NOTE 
On early 1985 models. label the wiring at 
the starter relay before disconnecting it. 

b. Disconnecl the wiring or the electrical connector 
(A, Figure 130) at the tarter relay (B). Remove the 
starter relay. 

c. On early 198S FLH and FLT series models, remove 
the fasteners (Figure 13 I) securing the relay. Re-
move the starter relay. 

iD. On late 1986-1993 FLH and FLT series models, per-
form the following: 

a. Remove the right side cover. 
b, Disconnecl the wiring or the electrical connector 

(A, figure 132) at the starter re lay (B) and remove 
the starter relay. 

l E. On I 994 fLH and FLT series models, perform the 
following: 

a. Remove the headlight( ) assembly as described in 
Chapter Nine. 

b. Disconnect the wiring or the electrical connector at 
the starter relay. Remove the starter relay. 

IF. On 1995-1996 FLH and FLT cries models, perform 
the following: 

a. Remove the right side cover. 
b. Disconnec1 the wiring or the electrical connector 

(A, Figure 133) at the starter relay (B). Remove the 
starter relay. 

IG. On 1997-1998 FLH and FLT serie model , perform 
the following: 

a. Remove the seat as described in Chapter Fifteen. 

CHAPTER INE 

@ STARTER RELAY MOUNTING 
AND CONNECTIONS 

(EARLY 1985 FLTJ 

b. Use needlenose pliers and carefully pull on the 
tarter relay tab and release it from the rubber mold-

ing (Figure 134). 
c. Disconnect the electrical connectors from the base 

of the relay and remove the relay. 
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2. Install by reversing these removal steps while noting 
the following: 

a. Clean the wire or connector pins lhoroughly wilh 
electrical contact cleaner before assembly. 

b. Insta ll the side cover or seat. 

LIGHTfNG SY TEM 

The lighting system consists of a head I igh~ passing 
lamps, taillight/brake light combination and tum signals. 
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Always use a bulb wilh 1he correct wattage. The use of a 
higher-wattage bulb will give a dim light, and a 
lower-wattage bulb will burn ou1 prematurely. Refer to 
Table 6 and Table 7 for replacemen1 bulb speci fications. 

WARNING 
If the headlight has just burned out or 
turned off. ii will be hot. To avoid bunaed 
fingers, allow the bulb 10 cool prior to re-
moval. 

CAUTION 
All models are equipped with a quam-halo-
ge11 headlight bulb. Do not touch the bulb 
gla$$. Traces of o;/ 011 11,e bulb will drasti-
cally reduce the life of the bulb. Clean all 
traces of oil from rhe bulb glass with a cloth 
moistened ill alC<Jl1ol or lacq11er tliimrer. 

HEADLIGHT REPLACEME T 

FXR, FXRS, fXR -SP,'FXRS-Con, 
FXSB and FXEF Models 

Refer to figure 135. 
I. Remove the front molding ring clamp screw and re-
move the fronl molding ring. 
2. Remove !he ealcd beam from the rubber ring. Then 
disconnect the electrical connector from the sealed beam. 
3. Check the electrical contacts for corrosion or damage. 
4. Plug the electrical connector into the new scaled beam 
and position the scaled beam in the rubber ring in lhe 
headlight housing. 
S. lnslall the front folding ring and secure ii wilh the 
screw. Tighten the screw securely. 
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6. Check headlight operation. 
7. Check headlight adjustment as described in this chap-
ter. 

FXLR and FXWG Model, 

Refer to Figure 136. 
I . Remove the trim ring. 
2. Remove the sealed beam from the headlight housing. 
Then disconnect the electrical connector from the sealed 
beam. 
3. Remove the retaining ring from the sealed beam. 
4. Check the electrical contacts for corrosion or damage. 
5. Plug the electrical connector into the new sealed beam 
and position the sealed beam in the retaining ring. 
6. Install the sealed beam and retaining ring into the 
headlight housing. 
7. Install the trim ring and secure it w ith the screw. 
Tighten the screw securely. 
8. Check headlight operation. 
9. Check headlight adjuslment as described in this chapter. 

1986-1994 FLHT Series Modeb 

Refer to Figure 137. 
I. Remove the screw securing the trim bezel and remove 
the bezel. 
2. Remove the screws securing the retaining ring and re-
move the retaining ring. 
3. Pull the lens assembly out s lightly. 
4. Disconnect the electrical connector from the bulb and 
remove the headlight assembly. 
5. Remove the rubber boot at the back of the lens. Then 
press the wire clip together and remove the bulb. 
6. Unhook the light bulb retaining clip and pivot it out of 
the way. 
7. Remove and discard the blown bulb. 
8. Align the tangs on the new bulb with the notches in the 
headlight lens and install the bulb. 
9. Securely hook the retaining clip onto the bulb. 
I 0. Install the rubber boot and makes sure it is correctly 
seared against the bulb and the retainer. 
11 . Correctly align the electrical plug terminals with the 
bulb and connect it. Push it straight on until it bottoms on 
the bulb and the rubber cover. 
12. Check headlight operation. 
I 3. In en the headlight lens into the headlight housing 
and seat it correctly. 
14 . Install the retaining ring and screws and tighten se-
curely. 

CHAPTER NINE 

@ HEADLIGHT (1991•1998 FXA, 
FXAS, FXAS0 SP, FXAS.CON, 
FXSB AND FXEF MODELS) 

1. Plug 
2. Solt 
3. Lockwasher 
4. Plug 
5. Nut 
6. lockwasher 
7. Washer 
8. Broc~et 

9. Headlight housing 
10. Inner molding rib 
11 . Screw 
12. sealed beam 
13, Rubber ring 
14. Front molding ring 
15. Screw 

15. Install the trim bezel into place. Install the screw and 
tighten securely. 
16. Check headlight adjUSlment as described in this chapter. 

FLOR erics Models and 
1995-1998 FLHT Series Models 

Refer to Figure 138 and Figure 139. 
I. Remove the screw (A, Figure 140) at the base of the 
trim bezel (B) and remove the trim bezel from the head-
light lens assembly. Do not lose the two prings on the 
trim bezel. Do not lose the gasket on FLHT series models. 
2. Remove the screw-securing retaining ring (Figure 
141 ) while holding the headlight lens assembly in place. 
3. Pull the lens assembly (Figure 142) out of the front 
fairing, or headlight nacelle. 
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HEADLIGHT IFXLR AND FXWG MODELS) 

1, Headlight housing 
2. Retaining ring 
3 . Headlight 
4, Trim r1ng 
5. Screw 
6. Nut 
7. Electrlcal connector 
8 . Bolt 
9. Washer 

10. Mounting block 
11 . Lockwasher 
12. Nut 
13. Plate 
14. Lockwasher 
1~. Bolt 

HEADLIGHT (1986-1994 FLH SERIES, 1984-1992 
FXRT, FXRD, 1999 FXR2 AND FXR3 MODELS) 

OOOrriO~ 
1. Scr'eW 
2. Trim bezel 
3. Screw 
4. Retaining ring 
5. Lens assembly 
6. Bulb 
7. Screw 
8. Rubber boot 
9. Mounting ring 1 2 3 4 5 6 8 7 9 10 10. Connector 

4. On models so equipped, · queeze the two external labs 
to release the electrical connector from the lens assem-
bly. 
5. Pull straight out, disconnect the electrical connector 
from the bulb (Figure 143), and remove the headlight as-
sembly. 
6. Remove the rubber cover (Figure 144) from the back 
of the headlight Jen . heck the rubber boot for tears or 
deterioration; replace if necessary. 

7. Unhook the ligh t bulb retain ing clip (Figure 145) and 
pivot it out of the way. 
8. Remove and discard the blown bulb (Figure 146). 
9. Align the tangs on the new bulb with the notches in the 
headlight lens and insta ll the bulb. 
10. Securely hook the reroining c lip onto the bulb (Fig-
ure 145). 
11. Insta ll the rubber boot (Figure 144) and make sure it 
is correctly seated againsr 1he bulb and the retainer. 
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1. Wlndshleld 
2. Tape 
3_ Front fairing 
4. Screw 
5. Screw 
6. Top spring 
7. Screw 
8. Trim bezel 
9. Gasket 

10. Bottom spring 
11. Retain ing ring 
12. Headllght lens 
13. Bulb 

1. Boll 
2. Handlebar cover 
3. Chrome strip 
4. S-dnut 
5. Washer 
6. Flange nu1 
7. Spring clip 
8. Screw 
9. Top spring 

10. Screw 
11. Trim bezel 
12. RataJnlng ring 
13. Headlight lens 
14. Bulb 
15. Rubber boot 

HEADLIGHT (1995-1998 FLHT SERIES MODELS) 

14. Rubber boot 
15. Mounting ring 
16. S<rew 
17. Bracket 
18. Haadllght housing 
19. Seal strip 
20. Chrome mounting 

bracket 
21 . Screw 
22. Trim 
23. lnaer1 
24. Extension nut 

1 8 
7 

HEADLIGHT (FLHR, FLHR•I AND FLHRC·I MODELS) 

16. Mounting ring 
17. Bracket 
18. Screw 
19. Headlight housing 
20. Screw 
21 . Headlight nacelle 

(left side shown) 
22. Switch 
23. Lobel 
24. Rubber boot 
25. Trim 
26. Trim plale 
27. Key 
28. Screw 

i 
10 11 

CHAPTER NINE 
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12. Correctly align Ille eleeuical plug tenninals will! Ille 
bulb and connect it. Push it straight 0 11 until it bottoms on 
Ille bulb and Ille rubber cover (Figure 143). 
13. Check headlight operation. 
14. Insert the lens (Figure 142) into the headlight hous-
ing and seat it correctly. 
15. Install the retaining ring (Figure 141) and screws and 
tighten securely. 
16. Install the square portion oflhc top spring (Figure 
147) into the lot in Ille trim bezel and snap the uim bezel 
into place. Install the screw and tighten securely. 
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17. Check headlight adjustment as described in this chap-
ter. 

1984-1996 FLTC, FLTC-
and FLTC-Ul Models 

Refer 10 Figure 148. 
I . Remove the headlight cover plate screws and remove 
the cover plate. Do nol lose the spacers a1 the upper cor-
ners. 
2. Loosen the retain.ing ring screws. Thea rotate the re-
taining ring and remove it. 
3. Pull 1he headlighl lens oul of the headlighl housing. 
4. On models so equipped, squeeze the two external tabs 
to release the eleclTical connector from the leos assembly. 
5. Pull straight out and disconnec1 lhe electrical connec-
tor from lhe bulb and remove the headlight assembly. 
6. Remove the rubber cover from lhe back of lhe head-
light lens. Check the rubber boot for tears or de1erioration; 
replace if necessary. 
7. Unhook the light bulb relaining clip and pivot it out of 
1be way. 
8. Remove and discard the blown bulb. 
9. Align the 1angs on 1hc new bulb wilh lhe notches in the 
headlight lens and ins1all the bulb. 
10. Securely hook lhe retaining clip onto the bulb. 
11. lns1all lhe rubber bool and make sure it is correctly 
seated against the bulb and the retainer. 
12. Correclly align lhe electrical plug terminals with the 
bulb and connecl i1. Pu h ii slraight 011 until it bottom on 
the bulb and the rubber cover. 
13. Check headlighl operation. 
14. lf necessary, repeat for the other headlight lens as-
sembly. 
15. Insert the lens into the headlight housing and seal ii 
correctly. 
16. Install the retaining ring, rotate it into position and 
tighten the screws. 
17. Ins ta ll the spacers at the upper comers. Theo install 
tl,e headlight cover plate screws. Tigh1cn the screws se-
curely. 
18. Check head light adjustment as described in this chap-
ter. 

1998 FLTR and FLTR-1 Model 

Referto Figure 149. 
I. Remove the front fairing and windshield assembly as 
described in Chapter Fifteen. 
2. Place the front fairing on a workbench covered wilh 
several towels to protect the fini h. 

CHAPTER INE 

3. Squeeze the two external tabs, pull straigh1 0111, and 
d.iscoo.oect the electrical connector from the bulb tcnni~ 
nals. 
4. Remove the rubber cover from lhe back of the lens as-
embly. heck the rubber boo1 for tears or deterioration; 

replace if necessary. 
5. Rotate the bulb retainer counterclockwise and remove 
it from the lens assembly. 
6. Remove and discard the blown bulb. 
7. Position the new bulb wilh 1he wider tab at the top. 
Then push the bottom of the bulb 0ange so the lower two 
tabs Iii snugly in the slot of the bulb housing. 
8. Place 1he bulb retainer and carefully ro1a1e ii clockwise 
until it is secwe in lhe lens assembly. 
9. Install lhe rubber boot and make sure it is correctly 
seated against the bulb and lhe retainer. 
10. orrectly al ign 1he elec1rical plug 1errninals with the 
bulb and connect i1. Push it straight on until it bottoms on 
the bulb and the rubber cover. 
11. Repeat for the other bulb if necessary. 
12. lostall the front fairing and windshield assembly as 
described in Chapter Fourteen. 
13. Check head light operation. 
14. Check headlight adjustment as described in this chap-
ter. 

HEADLIGHT ADJUSTME T 

Headlight adjustment will depend on the type of head-
light assembly 1ha1 is installed. If the hcadligh1 lens has 

AL orth American Lighting) on the front of the lens 
(Figure 150), perform the steps for AL headlights in 1he 
following procedures. If the headlight is not marked as 
described, refer to 1he all other models procedures. 

NOTE 
The 1999 FXR.l and FXR3 models are not 
equipped with the NAL headlight lens but 
are adjti.,ted followi11g the NAL/ormat. 
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s 1994-1996 FLTC, FLTC-U AND FLTC-UI MODELS 

9 HEADLIGHT AND TURN SIGNAL ASSEMBLY 11998 FLTR AND FLTR-1 MODELS) 

1. Windshield 
2. Trim 
3. Decal 
4. Front teilring 
5. Acom nut 
6. Cover plate 
7. Rubber boot 
8. Bulb retainer 
9. Bulb 

10. Lens assembly 
11 . Trim 
12. Bezel 
13. Adjust stud 
14. Mounting clip 
15. Wiring harness 
16. Screw 
17. Lens 
18. Bulb 
19. Turn signal base 
20. Wiring harness 
21 . Clip 
22. Well nu1 
23. Spacer 
24. Screw 
25. Trim 
26. Mounting bracket 
27. Stud plate 
28. Plastic washer 

~15 

14 ~ 7 8 

1~\ ~ 9 

9~ 

10 ~ 
11~ 

12 

27 
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I. Place the motorcycle on a level surface 25 feet(7.6 M) 
from a wall (test pattern). Have a rider (with same approx-
imate weight as the vehicle owner) sit on the seat and 
make ure the tire are inflated to the correct pressure 
when performing this adjustment Make sure the motor-
cycle is facing straight ahead. 
2A. On NAL models and the FXR2 and FXR3 models, 
draw a horizontal line, wbich is 35 in. (0.89 M) above the 
floor on a wall (Figure IS i). 
28. On all other models, draw a horizoatal line on the 
wall the same height as the center of the headlight lens 
(Figure 152). 
3. Turn on the headlight. Switch headlight to high beam. 
4A. On NAL models and the FXR2 and FXR3 models, 
the main bean hould be centered on the horizontal line 
with equal areas of light above and below line as shown in 
Figure 151. There should also be equal areas of light to 
the ten and right of center. 
4B. On all other models, the top of the main beam should 
be even with but not nigher than the horizontal line drawn 
in Step 2B (Figure 152). 
5. If the beam is incorrect, adjust it as described in one of 
the following procedures. 

FXR, FXRS, FXRS-SP, FXRS-Con, 
FX B and FXEF Models 

Refer to Figure 136. 
I. Refer to Headlight Adjustment. Then perform the fol-
lowing. 
2. Remove the plug on top of the headlight housing. 
3. Loo en the clamp nut on the headlight housing stud. 
4. Tilt the headlight up and down and from side to side to 
adjust it. 
5. Tighten the clamp nut to 10-20 1\.-lb. (14--27 •m) and 
install the snap plug. 

FXRT and FXRD Models 

I. Refer to Headlight Adj11stme111. Then perform the fol-
lowing. 
2. Remove the crews securing the headlight cover to the 
fairing and remove the cover. 
3. Tum the top adjustment screw so that the top of the 
main beam is even with the horizontal line. 
4. Tum the adjustment screw on the left side of the head-
light hou ing so that the light beam hines straight ahead. 
5. Install the headlight cover. 

CHAPTER NINE 

@ NAL HEADLIGHT ASSEMBLY 

Headllght lens 

FXLR and FXWG Models 

Refer to Figure 153. 
I . Refer to Headlight Adjustment. Then perform the fol-
lowing. 
2. Loosen the bouom bolt to move the headlight beam 
from side to side. 
3. Loosen the upper bolt 10 move the headlight beam up 
and down. 
4. Tighten all bolts securely. 

FL H eries Model 

Refer to Plgure 137. 
I. Refer to Headlight Adju 1me111. Then perform the fol-
lowing. 
2. Tum the top adjustment screw (A, Figure 154) so that 
the top of the main beam is even with the horizontal line. 
3. Turn the side adjustment screw (B, Figure 154) of the 
headlight housing so that the light bean, shines straight 
ahead. 

FLT eries odels 

Refer 10 Figure 148. 
I . Refer to Headlight Adjustment. Then perform the fol-
lowing. 
2. Tum the vertical adjustment screws so that the top of 
the main beam i even with the horizontal line. 
3. Tum the horizontal adjustment screws so that the light 
beam shines straight ahead. 

1998 FLTR and FLTR-1 Models 

Refer to Flgu re 149. 
I. Refer to Headlight Adjustment. Perfom, the following. 
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HEADLIGHT ADJUSTMENT (1993°1994 FXR 
SERIES MODELS, 1999 FXR2 AND FXR3 MODELSI 

HEADLIGHT ADJUSTMENT (ALL OTHER MODELS) 

NOTE 
17,e /,ex adjusters are /(J(:ated 011 each side of 
1he lower inner surface of the front fairing. 

2. Use a 4.5-mm socket on a flexible extension to adjust 
the hex adjusters. 

3. Refer to Table 8 for the correc1 rota tion of the adjus1ers 
to achieve correct headlight aim. 

TA ILLIGEIT/BRAKE L IGHT 
RE PLACEMENT 

I . Remove the screws securing the lens. Remove the lens 
and gasket (Figure I SS). 
2. Push in on the bulb (Figure 1S6) and remove it. 
3. Replace the bulb and install the len . 
4. Securely tight.en the screw . Do not ovcrt ight.en the 
screws because the lens might crack. 
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\. \ . 

REAR TURN SIGNAL LIGHT 
REPLAClcME T 

I. Remove the screws ecuring the rum signal lens. Re-
move the lens and gasket (Figure I 57). 
2. Push in on the bulb (Figure 158) and remove it. 
3. Replace the bulb and install tbe lens. 
4. Securely tighten the screws. Do not overtighten the 
screws because the len might crack. 

PASS£ C LIGHT AND FRONT T RN SIG AL 
REPLACEMENT AND ADJ.USTME T 

Refer to Figu re 159. 
I. To remove the passing light bulb, perform the follow -
ing: 

CHAPTER NINE 
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PASSING LAMPS AND 
FRONT TURN SIGNALS 

4 
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1. Pas.sing lamp housing 10. Dished washer 
2. Passing lens assembly 11 . Mounting bracket 
3. Trlmbe:tel 12. Clamp block 
4. Mounting bracket 13. Locknut 
5. Screw 14. TUm signal housing 
6. Wiring harness 15. Socket connector 
7. Socket assembly 16. Bulb socket 
8. Bott 17. Turn slgnal bulb 
9. Swlve1 block 18. Turn slgnal lens 
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a. Remove the screw (Figure 160) nt the base of the 
trim bezel and remove the trim bezel from the pass· 
ing light hou ing. 

b. Carefully pull the bulb/lens assembly partially out 
of the housing. 

c. Loosen the two screws securing the wiring harness 
(Figure 161 ) to the bulb/lens assembly and remove 
iL 

d. Connect the wiring harness to the 11ew bulb/lens as-
sembly and tighten the screws securely. 

e. Push the bulb/lens assembly into the housing and 
in tall the trim bezel. 

f. Tighlen the screw securely. 
2. To remove the front tum signal bulb, perform the fol-
lowing: 

a. Remove the screws securing the lens (Figure 162). 
b. Push in on the bulb and rotate it and remove the 

blown bulb (Figu re 163). 
c. insoall a new bulb and leas. 
d . Securely tighten the screws. Do not overtighten the 

screws becau e the lens might crack. 
3. Adjust the passing light as follows: 

a. Remove the tum signal bracket screws and lift the 
turn signal off the bracket 
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b. Loosen the nut on the inside of the tum ignal 
bracket and tum the Light so that it shines straight 
ahead and the top of the ligh t is just below a line on 
a wall 25 ft . (7.62 m) away. The Line should be the 
same height as the center of the headlight. 

e. Hold the light in position and tighten the nut se-
curely. 

d. Reinstall the tum signal assembly and tighten the 
screws securely. 

REAR TURN SIGNAL 
LIGHT REPLACEMENT 

I , Remove the screws securing the tum signal !en . Re-
move the lens and gasket (Figure 164). 
2. Push in on the bulb (Figure 16S) and remove it. 
3. Replace the bulb and install the lens. 
4. ccurely righten the screws. Do not overtighten the 
screws because the lens might crack. 

INSTRUME TS AND INDICATOR LIGHT 

Speedometer Removal/Installation 

FXR and FXLR models 

Refer to figure 166. 
I. Disconnecl the negative battery cable as described in 
th i chapter. 
2. Unscrew the odometer trip knob from the speedome-
ter. 
3. Disconnect the speedometer cable from the back side 
of the pcedometer. 
4. Remove the acorn nuts and remove the speedomet·er 
partway out from the cover. 
5. Remove the bulb holders from the back ide of the 
pcedomctcr. 

6. If necessary, remove the bulbs from the holders and in-
stall 11ew bulbs. 
7. To replace the speedometer, perform the following: 

a. Remove the nuts securing the speedometer to the 
bracket. 

b. Separate the speedometer, cushion and mounting 
ring from the bracket. 

Install by reversing these removal steps. Install the 
odometer trip knob onto the speedometer. 

FXRS, FXRS-SP and FXRS-Con models 

Refer to figure 167 and l'lgure 168. 
1. Disconnect the negative battery cable as described in 
this chapter. 

CHAPTER NINE 
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INSTRUMENTS (1984-1994 FXR AND FXLR MODELS) 

1. Odometer reset knob 
2. Grommet 
3. Speedometer 
4. Cushion 
5. Mounting ring 
6. Bracket 
7. Nul 
8. Cover 
9. Trim 

10. Acorn nut 
11 . Screw 
12. Mounting bracket 
13. Bulb 
14. Wirlng harness 
15. Trim-indicator lamps 
16. Indicator lamp 

(high beam) 
17. Indicator lamp (neutral) 
18. Indicator lamp 

(turn etgnate) 
19. Indicator lamp 

(oll pre11ure) 
20. Speedometer reset knob 
21 . Screw 

1. Tachometer 
2. Cushion 
3. Mounting bracket 
4. Cover 
5. Trim 
6. Speedometer met 

knob 
7. Screw 
8. Acom nut 
9. Odometer reset 

knob 
1 o. Speedometer 
11 . TI-Im-Indicator 

lamps 
12. Lamp 
13. Wiring harness 
14. Mounting bracket 
15. Cover 
16. Trim 
17. Nul 

9 10 ~ 

6 7 1 1a 21 

~ " ,~ 
<f 15 

13 
13 

INSTRUMENTS (1984-1992 FXRS MODELS) 
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INSTRUMENTS (1987-1990 FXRS-CON AND 1987-1994 FXRS-SP MODELS) 

1. Speedometer 
2. Bulb 
3. Wiring harness 
4. Trlm·lndlcator lamps 
5. BezeJ.-lndlcalor lamps 
6. Indicator lamp 

(high bum) 
7. Indicator tamp 

(neutral} 
8. Indicator lamp 

(tum slgnals) 
9. Indicator tamp 

(oll pressure) 
10. Wlrfng hames• 
11 . Mounting bracket 
12. Screw 
13. Nut 
14. Tachometer 
15. Cushion 
16. Cover 
17. Cover 
18. Trim 
19. Speedometer 

reset knob 
20. Sc:::rew 
21 . Acorn nut 
22. Trim 

2. Un crew the odometer trip knob from the speedome-
ter. 
3. Disconnect the speedometer cable from the back side 
of the peedometcr. 
4 . Remove the outs and remove the speedometer and/or 
tachometer panway out from the cover and cushions. 
5. Remove the bulb holders from the back side of the 
peedometer and/or tachometer. 

6. Disconnect the electrical connector from the back side 
or the tachometer. 
7. If necessary, remove the bulbs from the holders and in-
stall t1ew bulbs. 
8. Install by reversing these removal steps. Install the 
odometer trip knob onto the speedometer. 

FXRJ) and FXRT models 

Refer to Figure 169. 

15 

I . Disconnect the negative battery cable as described in 
this chapter. 
2. Remove the screws securing the visor assembly to the 
firing inner panel. 
3. Pull the visor assembly partway out from the fairing 
inner panel. 
4. Disconnect the speedometer cable from the back side 
of the speedometer. 
5. Disconnect the eieetrieal connector from the back ide 
of the tachometer. 
6. Remove the bulb holders from the back side of the 
speedometer and/or tachometer. 
7. If nece. sary, remove the bulbs from the holders and in-
stall new bulbs. 
8. Disconnect the speedometer reset cable from the 
speedometer. 
9. Remove the nuts securing the speedometer and/or ta-
chometer 10 the visor. 



ELECTRJCAL YSTEM 489 

@) INSTRUMENTS (1984-1992 FXRD AND FXRT MODELS) 

1. Spee<lorneter 
2. Tachometer 
3. Bulb 
4. Wiring ha.rness 
S. Wiring harness 
6. Indicator lamp 

(neutral) 
7. Indicator lamp 

(turn signals) 
e. lndlcetor lemp 

(high beam) 
9. Screw 

10. Indicator lamp 
(oil preHure) 

11. Speedometer 
reset knob 

12. Visor 
13. Speed nut 
14. Spee<I nut 
15. Cushion 
16. MounUng ring 
17. Moun1lng bracket 
18. Nut 
19. Mounting bracket 

@ INSTRUMENTS (FXWG, FXSB, 
FXEF, 1999 FXR2 AND 

FXR3 MODELS) 

1. Speedometer 8. Screw 
2. r.chometer 9. Trim 
3. Bulb 10. Qdometll!lr re.et 
4. Wiring harness knob 
5. Cuohlon 11. Grommet 
6. Mounting bracket 12. HouIlng 
7. Nut 13. Speed nut 

I 0. Remove the specdomcler and/or 1acbometer from the 
cushion and mounting ring and remove from the visor. 
11. If necessary, remove the indicator light assemblies 
from the visor. 
12. Install by reversing these removal steps. 

FXll'G, FXSB, FXEF, 
1999 FXR1 and FXRJ models 

Refer lo Figure 170. 
I. Disconnect the negative battery cable. as described in 
lhis chapter. 
2. Remove the fuel iank as described in Chapter Eight. 
3. Remove the bolts securing the housing to the top of the 
fuel tank and remove the housing assembly. 
4. Remove the bulb holders from the back side of the 
speedometer and/or tachometer. 
S. lfneeessary, remove the bulbs from the holders and in-
stall new bulbs. 
6. Remove the nuts securing the speedometer and/or ta-
chometer to the housing. 
7. Remove the speedomeler and/or tachometer from the 
housing, cushion and mounting bracket. 
8. Lnsiall by reversing these removal steps. 



490 

INSTRUMENTS (1984-1995 FLT, FLHT, FLHS SERIES AND FLTC-UI MODELS) 

2 10 
1. Lena 
2. Gasket 
3. Case 
4. Grommet 
S. Support 
6. Screw 
7. Clip 
8. Nut 
9. Plug 

1 O. Odometer reset knob/cable 
(1984-1992 models) 

11 . Speedomete, 
12. Indicator lamp panel 
13. Tachometer 
14. Clip 
15. Reflector plale 

(1993-1998 models) 
16. Washer 
17. Screw 
18. Trim 
19. Gasket 
20, Screw 
21. Speedometer reset knob 

(1993-1998 models) 
22. Grommet 
23. Trim-Indicator panel 
24. Fuel level gauge 
25. Screw 
26. Casa 
27. Reed &witch 
28. Mounllng bracket 
29. Bulb 
30. Wiring harness 
31. Connector (8-pln) 

/984-1995 FLT, FJ,HT, 
FlHS series a11d Fl TC-UI models 

Refer 10 Figure 171. 
l. Di connec1 the nega1ivc battery cable as described ia 
this chapter. 
2. Remove the speedometer reset knob. 
3. Disconnect the speedometer cable from the front 
wheel. 
4. Remove the screws securing the case assembly to the 
support and lift the case assembly partway off the handle-
bar. 
5. Disconnect the speedometer cable from the back side 
of the speedometer. 
6. Disconnect the wire harness connectors from the me-
ter . 
7. Tum the case assembly upside down on lhe work-
bench. 

8. Remove the screws securing the mounting bro.ckel and 
meter assembly to the back side of the case. Remove the 
meter assembly. 
9. If necessary, remove the fastencr1, securing the speed-
ometer and/or tachometer and indicator light panel from 
rhe case. 
10. Install by reven,ing these removal steps. 

/996- / 998 FlHTseries models 

Refcrto figure 172. 
I . Disconnect the negative br,ucry cable as described in 
this chapler. 
2. Remove the outer fairing and windshield as described 
in Chapter f ifteen. 
3. If necessary, remove the bulbs from the holden, and in-
stall new new bulbs. 
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@ INSTRUMENTS (1996-1998 FLHT SERIES MODELS) 

1. Speedometer 
2. Bulb 
3. Wiring harnesa 
4. Cushion 
5. Mounting bracket 
6. Nut 
7. Tachometer 
8. Connector (6-pln) 
9. Voltmeter 

10. Mounting bracket 
11 . Socket 
12. Nu1 
13. low fuel warning module 
14. Screw 
15. Sensor (air temperature) 
16. Boze! (lndlca!or lamp) 
17. Lens (Indicator lamp) 
18. Jewel (Indicator lamp} 
19. Housing (Indicator lamp) 
20. Lamps 
21 . Wiring hamasslsockets 

4. Carefully pull the wiring hamess connectors from the 
speedometer and/or tachometer. 
5. Repeat Step 4 for any remaining gauges requiring re-
moval. 
6. Remove the hex nuts securing the mounting bracket 
and meter to the back side of the inner fairing. 
7. Remove !he meter(s) and/or gauges from the inner 
fairing. 
8. ff necessary, remove the indicator light panel from the 
case. 
9. In tall by reversing these removal steps. 

1995-1998 FLHR s,ries, FL/fR-1 
and FLHRC-1 models 

Refer to Figure 173. 
I. Remove the fuel tank console as described under Fuel 
Tank Console (/997- 1998 FLHTC-1, FLHTC-Ul and 
FLHR-1 Models) in Chapter Eight. 

2. Tum the fuel tank console upside down on towels on 
the workbench. 
3. Bend back the clips and release the wiring harness 
from the back ide of1he instrument panel. 
4. Carefully withdraw the indicator lamp assembly from 
the mounting bracket. 
5. Hold onto the function switch wires on the left side of the 
console to keep the switch from turning. Remove the switch 
rubber cover. Then remove the switch from the console. 
6. Carefully pry the latches up on the lockring and re lease 
1he speedometer from the instrument panel. 
7. Tum over the console on the workbench. 
8. Remove the speedometer and wiring harness from the 
top of the console. 
9. Install by reversing these removal steps. 

FLTR series models 

Refer to Figu.rc 174. 
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INSTRUMENT PANEL 
(1995-1998 FLHR, FLHR-1 
AND FLHRC-1 MODELS) 

1. Bulb 
2. Socket 
3. Boot 
4. Odometer reset knob 
5. Speedometer 
6. Clip 
7. Seal 
8. Terminal socket 
9. Three-way socket 

12. Acom nut 
13. Name plate 
14. Ignition key 
1s. Console 
16. Screw 
17. Waaher 
18. Lockrlng 
19. Ignition owltch 
20. Screw 

10. Socketlock 21. Trim strip 
11 . Lens (Indicator lamp) 22. Indicator lamp 

I. Disconnect the negative battery cable as described in 
th is cljapter. 
2. Remove the Tone screw on each side securing the trim 
bezel assembly 10 the inner [airing. 
3. Use both thumbs and press on the trim be2cl to release 
it fro,n the slots above the ignition switch. 
4. Carefully raise the trim bezel until the tabs on both 
sides are free from the lot at the top of the bezel (the slot 
is hidden under 1he decorative trim strip). 

CHAPTERNI E 

INSTRUMENTS (1998 
FLTR SERIES MODELS) 

1. Wiring harnesa 
2. Tachometer 
3. Speedometer 
4. Odometer reset 

cable/knob 
5. Bulb 
6. Bulb 
7. Wiring harness 
8. Cushion 
9. Decal 

1 O. Trim bezel 
11 . Bezel (Indicator lamp) 

3 4 

18 

12. Lens (Indicator lamp) 
13. Jewel (Indicator lamp) 
14. Scraw 
15. Housing (Indicator 

lamp) 
16. Bulb 
17. Wiring harness/ 

aocket 
18. Socket 
19. Mounting bracket 
20. Nut 

S. Reach under the trim bezel assembly and unscrew the 
speedometer cable from the speedometer. 

6. On the lower right side, remove the knurled nut from 
the odometer resel knob. Remove the reset knob and rul>-
ber washer. 

7. Carefully move the trim bezel assembly away from the 
instrument nacelle and disconnect the three multi-pin 
electrical connectors. 



ELECTRJCAL Y TEM 493 

@) IGNITION SWITCH 

PO~ ITCH WHITE 

Off 

Ignition 

Llghls 

8. Remove the trim bezel assembly from the instrument 
nacelle and inner fairing. 
9. If necessary, remove the bulbs from the hold~ and in-
stall new bulbs. 
I 0. Remove the nuts securing the speedometer and/or ta-
chometer to the mounting bracket. 
11 . Remove the speedometer and/or tachometer from the 
trim bezel and mounting bracket. 
12. Install by reversing these removal step . 

HANDLEBAR WITCHE 
(1984- 1995 MODELS) 

Test the switches for continuity at the switch coJmector 
plug by operating the switch in each of the operating posi-
tions. Compare the results with the switch operating dia-
grams. For example, Figure 175 shows a continuity 
diagram for a typical ignition switch. It shows which ter-
minals should show continuity when the switch is in a 
given position. 

When the igni tion switch is in the IGNITIO position, 
there should be continuity among the white, red and green 
terminals. The line on the continuity diagram indicates 
this. An ohmmelerconoected among these three terminals 
should indicate little or no resistance, or a test light should 
light. When the switch is OFF, there should be no continu-
ity between the same tem1inals. 

When te ting the switches, note the following: 
I. Check the banety as described under Ba11ery in this 
chapter; if necessary, charge or replace the battery. 
2. Disconnect the negative banery cable as described in 
this chapter before checking the continuity of any switch. 
3. Detach all connectors located between tbe switch and 
the electrical circuit. 

CAUTION 
Do not auempl to start the engine with the 
batrery disconnected. 

I 

RED GREEN . 

4. When separating two connectors, pull the connector 
housings and not the wires. 
5. After locating a defective circui~ check the connectors 
10 make sure they arc clean and properly connected. 
Check all wires going into a connector housing to make 
sure each wire is positioned properly and that the wire end 
is not loose. 
6. To reconnect co11nector properly, push them together 
until they click or snap into place. 
7. If the switch or bunon does not perform properly, re-
place it. 

Handlebar Switch Replacement 
( on- ound System Models) 

Refer 10 Figu.re 176. 
I. Remove the crews securing the switch housing to the 
handlebar. Theo carefully separate the switch housing to 
access the defective switch. 
2. Remove the switch screw and pull the switch out of the 
housing. Cut the switch wires at the switch and discard the 
switch. 
3. Strip the new switch wire 314 in. (19.05 mm) from the 
switch. Do not cut ialo the wire strands. 
4. install the swil'ch into the housing and secure it with 
the mounting screw. 
5. Cut a piece of shrink tubing to length and slide it over 
one of the wires. 

NOTE 
Make sure the heat shrink is posi1io11ed 
away from rhe soldering gun when solder-
ing the wires in Srep 6. 

6. Solder the ends to the new switch. Then shrink the tub-
ing over the wire(s). Test the new switch. 
7. Install the switch by reversing these steps while noting 
the following: 
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1. Screws 
2. Switch housing 
3. Switch 
4. Screws 

a. When clamping the swirch housing onto the handle-
bar, check the wiring ho.mess routing position to 
make sure it is not pinched between the housing and 
handlebar. 

b. To instal.l the right switch housing, refer to Thro/lie 
and Idle Cable Replacemefll in Chapter Eight. 

c. Check throttle control and brake light operation. 

Left Switch Replacement 
( ound System Mode.ls) 

Refer 10 Figure 177 or Figure 178. 
I. Remove the switch screws and separate the swilch 
halve. 
2. lf equipped with a volume control switch, first remove 
the setscrew and knob from the switch. 
3. Remove the screws securing the left directional switch 
and the volume switch, and remove the switches. 

CHAPTER INE 

@ HANDLEBAR SWITCH - LEFT 
LOWER HOUSING ASSEMBLY 

(1987-1 992 MODELS) 

1. Screw 7. Bracht 
2. Dlrecllonal switch 8. Boot 
3. Screw 9. Lower housing 
4. Lockwaaher 10A. Knob (1987) 
5. Volume switch 10B. Knob {1988--1992) 
6. Gulde 

4. Cut the switch wire a l the defective swirch and discard 
the swirch. 

5. Take the volume control swirch and install the guides 
between the switch surfaces so that the bole in the guides 
line up with lhe hole in the switch surfaces. Slide !he rub-
ber boot over the front switch am, and place the swirch 
into the housing. Install the switch so Iha! the boss oo top 
of the switch faces up as shO\YTl in Figure 177 or Figure 
178. Secure the switch with the screws and washers. 

6. Place the directional swirch on top of the volume con-
trol switch and secure it with the attaching screws. 
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@ HANDLEBAR SWITCH - LEFT 
LOWER HOUSING ASSEMBLY 

(1993-1995 MODELSJ 

2 

o------3 
C>-----:::----4 

1. Screw 7. Screw 
2. Dlrecttonal awltch 8. Bracket 
3. screw 9. Lower housing 
4. Lockwaaher 10. Volume knob 
5. VOiume twitch 11. Setscrew 
6. Boot 

7. Route the volume control and directional switch wires 
together following the ame routing path through the righl 
side of the switch housing. Secure the wires with the 
brackel and screw. 

. lo ta ll the switch housings onto the handlebar and se-
cure with the mounting screws. 
9. In tall the volume knob onto the swilch lever (if used) 
and secure it with the setscrew. 
10. Strip the new switch wire 3/4 in. (19.05 mm) from the 
switch. Do not cut into the wire strands. 

@) RIGHT LOWER 
HOUSING ASSEMBLY 

1. Screw 7. Bracket 
2. Directional switch e. Screw 
3. Screw 9. Lower housing 
4. Three-way switch 10A. Knob (1987) 
5. Boot 108 . Knob (1988-1995) 
6. Stopllght switch 
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I I. Cut a piece of shrink tubing to length and slide it over 
one of the wires. 
12. Solder the ends to the new switch. Then shrink the 
tubing over the wire(s). Test the new switch. 
13. Install the switch by reversing these steps. When 
clamping the switch housing onto the handlebar, check 
the wiring harness routing position to make sure it is not 
pinched between the housing and handlebar. 

Right witch Replacement 
(Sound System Models) 

Refer to Figure 179. 
I. Remove the switch screws and separate the switch 
halves. 
2. If equipped with a radio control switch, first remove 
the setscrew and knob from the switch. 
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3. Remove the screws securing the right directional 
switch, functional switch and brake ligh1 swi!ch, and re-
move the switches. 
4. Cui !he witch wire a, !he defective swi1ch and discard 
!he swiu,h, 
5. Slide the rubber boot over the functional switch and in-
stall the switch into the lower housing. 
6. Install the brake light swi1ch o tha! !he mounting 1ab 
on !be functional switch is placed on top of the brake light 
switch mounting tab. This alignmenl prcvcnis the brake 
light switch from binding. Secure both switches to the 
housing with the mounting screws. 
7. Place the right directional switch imo the housing and 
align !he mounting tab on the switch with the threaded 
hole in the functional switch mounling lab. Secure the 
witch with the mounting screw. 

8. Route the switch wires together so that they exi t 
through the left side of the switch housing. Secure the 
wires with the bracket and screw. 
9. Install the switch housings onto the handlebar and se-
cure with the moun1ing screw . 
10. Insta ll the functional switch knob and secure it with 
the setscrew. 
11. trip the new switch wirc3/4 in. (19.05 mm) from the 
switch. Do not cut into the wire strands. 
12. Cut a piece of shrink tubing to length and slide it over 
one of the wires. 
13. older the end 10 the new ·witch. Then shrink 1he 
tubing over the wire(s). Test the new switch. 
14. lnsta.11 the switch by reveIBing these steps. When 
clamping the witch hou ing onto the handlebar, check 
the wiring harness routing position to make sure it is not 
pinched between the housing and handlebar. 
15. Check the thrott le control and broke light operation. 

Testing 

HA DLEBAR SWITC l:l"ES 
(1996-1998 MODELS) 

Test the switches for continuity at the switch connector 
plug by operating the switch in each of the operating posi-
tions. Compare the results with the switch operating dia-
grams. For example, Figure 175 shows a continuity 
diagram for a typical ignition switch. h shows which ter-
minals should show continuity when the swi1cb is in a 
given posit-ion. 

When the ignition switch is in the IG ITION position, 
there should be continuity among tbe white, red and green 
terminals. The line on the continuity diagram indicates 
this. An ohmmeter connected an1ong these three terminals 
should indicate little or no re istance, or a tesl light should 

CHAPTER NINE 

LEFT HANDLEBAR SWITCH 
(1996°1998 MODELS) e , 

, . Upper housing 
2. Screw 
3. Headlight Ht-LO 

switch 
4. left turn 

signal switch 
5. 6-pln electrical 

connector 
6. Lower housing 

(FLHR, FLHR-1 
and FLHRC-t) 

10 
7. Audio control 

+/- switch 
8. Brockel 
9. Lower housing (FLHT, 

FLHTC and FLHTC-t) 
1 o. Audio contJol 

+/· knob 
11 . Cruise control switch 
12. Lower housing (FLTR, 

FLTR·I and FLHTC-UI) 
13. Cruise control knob 
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@) RIGHT HANDLEBAR SWITCH 
(1996-1998 MODELS) 

1.ifffr 

1. Upper hou1lng 
2. Screw 
3. Engine stop/run/ 

start switch 
4. Front brake light 

switch 
5. Electrical connector 
6. Right tum signal 

switch 
7. Lowe< housing 

(FLHR, FLHR-1 
and FLHRC-1) 

8. Bracket 

9. Mode oelect 
UP/ON switch 

10. Lower housing (FLHT, 
FLHTC and FLHTC-1) 

11 . Mode oelecl 
UP/ON knob 

12. Cruise control 
Mt/resume switch 

13. Lower housing (FLTR, 
FLTR-1 and FLHTC-UI) 

14. Cruise control 
set/resume knob 
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light. When the switch is OFF, there hould be no continu-
ity between the same terminals. 

When testing the switches, note the following: 
I. Check the battery as described under Ballery in this 
chapter; if necessary, charge or replace the battery. 
2. Disconnect the negative battery cable (see this chap-
ter) before checking rhe continuity of any swi«:b. 
3. Detach all connectors located between the swi tch and 
the electrical circuit. 

CAUTION 
Do nOI attempt ta slarl 1he engine with the 
battery disconnected. 

4. When separating two connectors, pull lhe connector 
housings and not 1be wires. 
5. After localing a defec1ivc 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 thal the wire end 
i not loose. 
6. To reconnect connectors properly, push them together 
until they click or snap into place. 
7. If the switch or button does not perform properly, re-
place it. 

Handlebar Switches on-Sound 
and on-Cruise Control Model<) 

Left handlebar switch descriptio11 

The left handlebar swi tch housing (Figure 180) is 
equipped with the following switches: 
I . Headlight HI-LO beam. 
2. Hom. 
3. Left tum signal. 

Right handlebar switch description 

The right handlebar switch housing (Figure 181) is 
equipped with the fo llowing swi tches: 
I. Engine stop/run. 
2. Start button. 
3. Right tum signal. 
4. Front brake light. 

Handlebar switch replacement 

I. Remove the screws securing the left side switch hous-
ing (Figure 182) to the handlebar. Then carefully separa1e 
the switch housing 10 access the defective swi1ch. 
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2. Remove lhe screws securing the right switch housing 
(Figure 183) to the handlebar. Then carefully separate the 
switch housing to sec tho defective switch. 

NOTE 
To sen•ice the front brake light switch, refer 
10 Front Brake Light Switch Replacement 
in th is chapter 

3A. On models withou1 splfoes, remove the screw and 
bracket. 
3B. On models with splice , remove the cable trnp. 
4 . Pull the switch(es) out of the housing. 
5. Cut the switch wire(s) from the defective switch(cs). 
6. Slip a piece of heat shrink tubing over each wire cut in 
Step 2. 
7. Solder the wire cnd(s) to the new switch. Then brink 
the tubing over the wire(s). Test the new switch. 
8. lnsiall the switch by reversing these steps while noting 
the following: 

a. When clamping the switch housing onto the handle-
bar, check the wiring harness routing p<>sidon 10 
make sure it is not pinched between the housing and 
handlebar. 

b. To install the right switch housing, refer to Throu/e 
am/ Idle Cable Replacement in Chapter Eight. 

WARNING 
Do 110 1 ride the motorcycle until 1/Je tltroule 
cables are properly adjusted. Also, the ca-
bles nmst 1101 catch or pull when the handle-
bars are turned. Improper cable rowing and 
adj1'stme111 can cause the throttle to stick 
Of>I!" · This could ca11se los.f of comrol. 

Handlebar Switches (Sound and 
Cruise Control Models) 

Left handlebar switch description 

The let\ handlebar switch housing (Figure 180) is 
equipped with the following switches: 
I . Headlight HJ-LO beam. 
2. Hom. 
3. Left rum signal. 

Right handlebar switch description 

The right handlebar switch housing (Figure 183), on 
models without splices (Figure 184) or models with 
splice (Figlll"e 185) is equipped with the following 
switches: 
I. Engine stop/run. 

CHAPTER INE 

RIGHT HANDLEBAR SWITCH 
(WITHOUT SPLICES) 

1 2 

3 4 
1. screw end lurn signal switch bracket 
2. Screw end lowt1r bracket 
3. Cable strap 
4. Screw and lower bracket 
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RIGHT HANDLEBAR SWITCH 
(WITH SPLICES) 

4 
1. Angular arm 
2. Cable strap 
3. Splices 
4. Spllces-10-condult cable 11rap 
5. Condult-to--brackel cable strap 
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2. Start button. 
3. Right tum signal. 
4. Front brake lighL 
5. On sound models, mode select switch UP/D 
6. On sound and cruise models, mode select switch 
UP/0 and crui e control switch. 

Ha11dle.bar switch replacement 

I. Remove the screws securing the left switch housing 
(Figure 182) to the handlebar. Then carefully separate the 
switch housing to access the defective switch. 
2. Remove the crews securing the right witch housing 
(Figure 183) 10 the handlebar. Then carefully separate the 
switch housing to see the defective witch. 

NOTE 
To sendce the from brake light switch, refer 
to Front Brake Light Switch Replacement 
i11 this chapter. 

3A. On models without splices, remove the three screws 
and brackets. 
38. On models with splices, remove the cable straps. 
4. Pull the switch(es) out of the housing. 
5. Cut the switch wire(s) from the defective switch(es). 
6. Slip a piece of heat shrink tubing over each wire cut in 

tep 2. 
7. Solder the wire end(s) to the new switch. Then shrink 
the tubing over the wire(s). Test the new switch. 
8. Install the switch by reversing these steps while noting 
the following: 

a. When clamping the switch housing on10 the handle-
bar, check the wiring harness rouling position to 
make sure it is not pinched between the housing and 
handlebar. 

b. To install the right switch housing, refer ro Throttle 
and Idle Cable Replacement in Chapter Seven. 

WARNING 
Do not ride the mororcyc/e until the 1hrou/e 
cables are properly adjusted. Also, the ca-
bles must not catch or pull when the handle· 
bars are ltlnred. Improper cable routiug and 
adjustment ca,i cause the throule to stick 
open. This could cause lose of conrrol. 

IC TIO /LIGHTING SWITCH 

Side-Mounted Switch Removal/Insta llation 
(FXR Secies, FX B and FXEF Models) 

Refer to Figure 186. 
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I. Disconnect the negative battery cable as described in 
this chapter. 
2. Tum the ignition switch off and remove the ignition key. 
3A. On FXR series models, perfonn the follow ing: 

a. Loosen and remove the nut, washer and label secur-
ing the igni tion switch to the mount.ing plate. 

b. Push the ignition switch through the cover (toward 
the inside) and remove it from the mounting plate. 

38. On FX Band FXEF models, perfonn the following: 
a, Loosen and remove the nut, wasber and label secur-

ing the ignition switch to the mounting bracket. 
b. Remove the switcb from the mounrfog bracket. 

4. Disconnect the electrical connectors from the igoition 
switch and remove the ignition switch. 
5. In tall by reverSing these removal Steps. 

.Removal/lostallation (FXWG Models) 

I. Disconnect the negative battery cable as described in 
this chapter. 
2. Tum the ignition switch off and remove the ignition 
key. 
3. Remove the bolt securing the speedometer trim panel 
to the base and remove the trim panel. 
4. Disconnect the electrical connectors from the ignition 
switch 
5. Remove the screws and washers securing the ignition 
switch to the base and remove the ignition switch. 
6. Install by reversing these removal teps. 

Reroova.Vlnsta llation 
(FLT and FLH cries Models) 

I. Disconnect the negative banery cable as described in 
th is chapter. 
2. Turn the ignition switch off and remove the ignition 
key. 
3. Remove the fue l tank as described in Chapter Eight. 
4. Remove the instrument assembly as de cribed in this 
chapter. 
5. Remove the handlebar as embly as described in Chap-
ter Eleven. 
6. Remove the ignition switch tamper shield. 
7. Use needlenose pliers and pull on the ignition switch 
pin located under tile support housing. Remove the igni-
tion switch knob. 
8. Remove the fork lock adjusting screw, jam nut, spring 
and washers. 
9. Remove the screws securing the instrument panel sup-
port housing to the upper and lower fork brackets. Move 

CHAPTER INE 

9 IGNITION/LIGHTING SWITCH 
IFXR SERIES, FXSB 
AND FXEF MODELS) 

12 ~345 :~9 
2. Hex nut f 1. Ignition key 6 

3. Washer 
4. Label 
5. Switch 
6. Connector 

@ INSTRUMENT PANEL (1994-
1998 FLHR SERIES MODELS) 

1. Bulb 
2. Socket 
3. Boot 
4. Odometer reset knob 
5. Speedometer 
6. Clip 
7. Seal 
8. Terminal socket 
9. Three-way socket 

1 o. SOCket lock 
11. Lena (Indicator lamp) 

12. Acom nut 
13. Neime pleite 
14. tgnttton key 
15. Console 
16. Screw 
17. Washer 
18. Lockrlng 
19. Ignition swllch 
20. Screw 
21 . Trim strip 
22. Indicator lamps 
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IGNITION SWITCH 
(1997•1999 DOMESTIC) 

Tab down 
and forward 

1 

~3 

®--• :=t 

1. Switch knob 
2. Nut 
3. Coller 
4. Spacer 
5. Allen bolt 
6. Washer 
7. lgn111on swltct 
8. 4-pln Packard 

connector 

the support housing out of the way to gain access to the ig-
nition switch. 
I 0. Disconnect the electrical wires from the ignition 
switch. 

SOI 

11 . Remove the switch housing head nut and pacer from 
the top of the ignition switch. 
12. Push down on the threaded shaft and withdraw the ig-
nition swi1ch from beneath it. Then remove the ignition 
switch. 
13. Install by reversing these removal steps. 

RemO\'aVI nstaUatton 
(1994-1998 FLHR cries Models) 

Refer to Figure 187. 
I . Remove the fuel tank console as deseribcd wider Fuel 
Tank Co11sole (1997- 1998 FLHTC-1, FLHTC-UI, FLHR 
and FLHR-l Models) in Chapter Eight. 
2. Tum the fuel tank console upside do,'VTl on towels on 
the workbench. 
3. Disconnect the electrical connectors from the ignition 
switch. 
4. Remove the screws securing the ignition switch to the 
back side of the instrument panel. 
S. Remove the ignition switch. 
6. Install by reversing these removal steps. 

Ignition/Light witch Removal/lnstallation 
(1997-1999 Domestic Models) 

Refer to Figure 188. 
I. Remove the outer fairing as described in Chapter Fif-
lecn. 
2. To remove the ignition switch knob, perform the fol-
lowing: 

a. Using the ignition key, tum the ignition switch to 
the UNLOCK position. 

b. Tum the ignition switch knob to the ACCESS posi-
tion. 

c. Insert a sma.11 flat-blade serewdriver under the left 
side of the switch knob (A, Figure 189) and depress 
lhe release button. Keep it depressed. 
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d. Push the ignition key down, tum the ignition key 
60° co1m1erclockwise (B. Figure 189), and lift up 
and remove the switch knob. 

3. Use a 7/8-in. open-end wrench and loosen lhe ignition 
switch nur (Figure 190). Unscrew and remove the nut 
from lhe 1hreaded post. 
4. Remove lhe collar and spacer (Figure 191) from lhe 
threaded po l. 

5. Pull on the labs and remove the decal plale (Figure 
192) from the slo1s in the fairing cap. 
6. Remove 1he T27 Tor,c screws and washers (Figure 
193) oo each side securing 1he fairing cap on each side of 
the inner fa iring. 
7. Carefully disengage the fairing cap (Figure 194) and 
pull it down. Disconnect the auxiliary switch electrical 
connector from the harness (A, Figure 195). 

8. Carefully remove the auxiliary switch wiring harness 
(B, Pigure 195) from around 1hc ignition swi1ch and re-
move the fairing cap from the front fairing inner panel. 
9. Working ar the front of the mo10rcycie, locale lhe igni-
1ion swi1ch black four-pin Packard electrical connec1or 
next to the fork bracket. Disconnec1 lhe four-pin 
connector. 

CHAPTER INE 



ELl1CTRICAL SYSTl1M 

@ IGNITION SWITCH 
(1997-1999 INTERNATIONAL) 

~---6 

1. Decal 
2. Swhch knob 
3. lgnltlon swftch 
4. Plug 
5. Allen 1<:rew 
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10. Remove the Allen screws and washers (A, Figure 
196) securing the ignition switch to the upper fork 
bracket. 
11 . Carefully remove the ignition switch (B, Figure 196) 
and wiring harness from the inner fairing. 
12. Installation is the reverse of removal. Note the fol-
lowing: 

a. Apply a light coat of dielectric compound to the 
electrical connectors prior to connecting them. 

b. Install the ignition switch to the upper fork bracket 
and tighten the Allen screws to 40-50 in.-lb. (5-6 

•m). 
c. Check the switch in each of the operating position . 

Ignition/Light Switch RemovaVlnstallat1on 
(1997-1999 International Models) 

Refer 10 Figure I 97. 
I. Remove the outer fairing as described in Chapter Fif-
teen. 
2. To remove the ignition switch knob, perform the fol-
lowing: 

a. Remove the decal on top of the ignition switch 
knob. 

b. Remove the plug above each Allen screw with a 
screw extractor or Easy-Ou1. Refer to Chapter One. 

c. Remove the four Allen screws securing the knob 
and remove the knob. 

3. Remove the T27 Torx screws and washers (Figure 
193) on each side securing the fairing cap on each side of 
the inner fairing. 
4. Carefully disengage the fairing cap (Figure 194) and 
pull it down. Disconnect the auxiliary switch electrical 
connector from the harness (A, Figure 195). 
5. Carefully remove the auxiLiary switch wiring harness 
(B, Figure 195) from around the ignition switch and re-
move the fairing cap from the front fairing inner panel. 
6. At the fron1 of the motorcycle, locate the ignition 
switch black 4-pin Packard electrical connector next to 
the fork brackel. Disconnect the 4-pin connector. 
7. Carefully working within the inner fairing, use a 
long-shank 3/16-in. drill to drill out the two breakaway 
screws at the base oflhe ignition switch securing the igni· 
tion swi«:h to the upper fork bracke1. 
8. Carefully remove the ignition switch and wiring har-
ness from the inner fairing. 
9. U e pliers to remove the remaining portion of the 
breakaway screws from the upper fork bracket. 
I 0. Install by reversing these removal step . Note the fol-
lowing: 

a. Apply a light coat of dielectric compound to the 
electrical connectorS prior to connecting them. 
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b. lnslall tho new ignition witch to the upper fork 
bracket. IJ:,siall new breakaway screws and tighten 
until the heads break off. 

c. lnslall new plugs over the breakaway screws. 
d. Check the switch in each of the operating positions. 

OI L PRE ' URE SWITCH 

Operation 

The oil pressure switch is located on the right crankcase 
next to the rear tappet guide (Figun, 198). The electrical 
wire is connected to the switch with a lockwasher and nut. 

A pressure-actuated d.iaphragm oil pressure switch is 
used. When the oil pre ure is low, or when oil i not cir-
culating through a 11.lnning engine, spring tension inside 
the switch holds the switch contacts closed. This com-
pletes the signal light c ircuit and causes the oil p.ressure 
indicator lamp to light. 

The oil pressure signal Light should tum on when any of 
the following occurS: 
I. The ignition switch is turned oo prior to staning the en-
gine. 
2. The engine idle is below idle speed specified io Chap-
ter Three. 
3. The engine is operating with low oil pressure. 
4. Oil is not circulating through the running engine. 

NOTE 
Tire oil pressure indicator Jig/rr might not 
come on when the ignitio11 switdt is turned 
off a11d 1he11 back 011 immediately. This is 
due to the oil pressure retained in the oil fil-
ter housing. T/Je following steps test the 
electrical part of the oil pressure switch. If 
lhe oil pressure switch. i11dicator lamp 01,d 
related wiring are in good condition, in-
spect the lubrication system as described i11 
Chapter Two. 

Testing/Replacement 

I. Remove the rubber boot and disconnect the electrical 
connector from the switch. 
2. Tum the ignition switch on. 
3. Ground the switch wire to the engine. 
4. The oil pressure indicator lamp on the instrument 
panel mu t 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 lhe electrical connector to the pressure switch. Make 
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sure the connection is tight and free from oil. Slide the 
rubber boot back into position. 
68 . 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 swi tch, perform the following: 

a. U ea deep socket and unscrew the switch from the 
engine. 

b. Apply Loctite pipe sealant with Tenon to the switch 
threads prior to installation. 

c. lnslall the switch securely. 
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d. Test the new switch as de cribed in Steps 1-4. 

NEUTRAL INDICATOR SWITCH 
n ; Tl 'G/ REPLACEME T 

The neutral indicator switch is mounted on the shifter 
cover on four-speed models (Figure 199) and on top of 
the transmission cover on five-speed models (Figure 
200). The neutrnl indicator light on the instrument panel 
should light when the ignition is turned on and the trnns-
rnission is in neutraL 

sos 

I. Slide the rubber boot up the neutrnl switch wire and 
disconnect the electrical conneclor to the switch. 
2. Tum the ignition switch on. 
3. Ground the switch wire to the transmission housing. 
4. The neutral indicator light on the instrument panel 
should light. 
5. If the neutrnl indicator lamp lights, the neutrnl switch is 
defective. Replace the neurral indicator swil'ch and relest. 
6. If the neutral indicator lamp does not light, check for a 
defective indicatur lamp, faulty wiring or a loose or cor-
roded connection. 
7A. If the neutral switch operates correctly, attach the 
electrical connector to the neutral switch. Make sure the 
connection is tight and free from oil. 
7B. If the neutral witch is defective, replace the ncutrnl 
indicator switch. 
8. To replace the old witch, perform the fo llowing: 

a. Shift the transmission into neutral. 
b. Unscrew and remove the old switch and 0-ring. 
c. Apply clean transmission oil to the11ewO-ring seal. 
d. Install the new switch and lighten securely. 

BRA.KE LIGHT WITCH 

Front Brake Light Switch Replacement 

1984-1995 mod,ls 

The front brake light switch (A, Figure 201 ) is mounted 
in the lower right witch housing. 
I. Separate the right switch hou ing as described under 
Handl,bar Switch Rep/acemem in this chapter. 
2. Remove the wire clamp screw (B, Figure 201 ). 
3. Push the switch button and slide the switch out of the 
hou ing (Figure 202). 
4. Scrape the s ilicone off the red or red/yellow wire con-
nection (A, Figure 203) at the switch. 
5. Heat the two soldered wire connections and pull the 
wires away from the switch. Then discard the switch. 
6. Slip a piece of heat shrink tubing over each wire. 
7. Solder the red/yellow (A, Figure 203) and or-
ange/whi te (B) wires to the new switch. Then shrink the 
tubing over the wires. Test the new switch. 
8. After the soldered connections are completely cool, 
apply a small amount of silicone to the red/yellow wire 
connection at the switch (A, Figure 203). 

NOTE 
Allow tire silicone lo cure prior to assem-
bling rh, switch ha/1>es 01110 the handlebar. 

9. Push the switch button and slide the switch onto the 
housing (Figu.re 202). 
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I 0. Rotate the brake switch wires through the half-moon 
guide in the bottom of the switch housing. Install the wire 
clamp and crew (8, Figure 201 ). 
11. Check the wiring harness routing position to make 
ure it is not pinched between the housing and the baodle-

bar. 
12. Assemble and irutaU the right switch housing as de-
scribed under Handlebar Switch Replacement in th.is 
chapter. 

WARNfNG 
Do 1101 ride 1/ie motorcycle until the tllroule 
cables are properly adjusted. Likewise, the 
cables mrLrt not carcJ1 or pull when the han-
dlebars are 111med. Improper cable routi11g 
a,,d adjusm1en1 can cause the throu/e to 
stick open. This could cause loss of control. 

/996-/998 models 

The front brake light switch (Figure 204) is mounted in 
the lower right switch housing. 
I. Separate the right side switch housing as described un-
der Handlebar Switch Replacement in this chapter. 
2. If still in place, remove the wedge between the switch 
and the switch housing. 
3. While depressing the switch plunger, slowly rotate the 
switch upward, rock it sUghtly, and remove it from the 
witch housing. 

4. Cul the switch wires from the defective switch. 
5. Slip a piece of heat shrink tubing over each wire cul in 
Step 4. 
6. Solder the wire ends to the new switch. Then shrink the 
tubing over the wires. Test the new witch. 
7. Install the switch by reversing these steps and perform-
ing the fo llowing. 
8. \Vhen clamping the switch housing onto the hand.Jebar, 
check the wiring harness routing position to make sure it 
i not pinched between the housing and handlebar. 
9. Assemble the right switch housing as described under 
Handlebar Switch Replacemem in lh i chapter. 

WARNING 
Do not ride the motorcycle until the 1hro11le. 
cables aro properly adj11S1ed. Likewise, the 
cables must not catclz or pull when the han-
dlebars are turned. Improper cable ro111ing 
and adjrutmem can cause the tlmJttle to 
stick open. This co11ld cause loss of control. 
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Rear Brake Light Switch Testing/Replacement 

A normally open hydraulic rear brake light switch is 
used on au models. The rear brake light switch is attached 
either to the master cylinder body or to the rear brake cali-
per brake hose assembly. When the rear brake pedal is ap-
plied, hydraulic pressure closes the switch contactS and 
provides a ground path so the rear brake lamp comes on. lf 
the rear brake lamp does not come on, perform the 
following. 

NOTE 
Remo,1al of the exhaust system js not neces-
sary, but it does provide additional work 
,-oomfor this test a11d replacement, if11eces-
sary. 

I. lfoeces ary, remove the exhauSt system from the right 
side as described in Chapter Seven. 
2. Tum the ignition switch off. 
3. Disconnect the electrical connector from the switch. 
4. Check for continuity between the switch terminals as 
fo llows: 

a. Apply the rear brake pedal. There must be continu-
ity. 

b. Release the rear brake pedal. There must be oo con-
tinuity. 

c. If the switch fai ls either of these teSts, replace the 
switch. 

S. Place a drip pan under the switch because some brnke 
fl uid will drain out when the switch is removed. 
6A. On 1984-1986 FXR series models and 1984-1991 
FLT series models, remove the switch from the rear left 
side of the rear ma ter cylinder. 
6B. On all other models, remove the switcb from the rear 
brake line fitting. 
7. Thread the new switch into the fitting and tighten se-
curely. 
8. Reconnect the switch electrical connectors. 
9. Bleed the rear brake as described in ChaptcrThirtecn. 
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TUAN SIGNAL FLASHERS 

- style PIN 68543-64B 
BhNI stripe 

'-----Old style PIN 68543-64A 

I 0. Check the rear brake ligbl operation. Tum the igni-
tion switch on and apply the rear brake. Tbe light must 
come on. 

BORN 

Testing 

I. Remove the seat as described in Chapter Fifteen. 
2. Disconnect the electrical connector from the back side 
of the horn. 
3. Check for voltage as follows: 

a. Po itivc te t lead to the electrical connector. 
b. Negative test lead lo ground. 

4. Tum the ignilion switch on. 
5. Depress the horn bunon. If bauery voltage is present, 
the horn is faulty or is not grounded properly. lfthere is no 
battery voltage, either lhe horn switch or the horn wiring 
is faulty. 
6. Check the resi lance across both born terminals. Tbe 
correct resistance is 45-66 ohms. If the circuit is open, the 
born is defective. 
7. Replace the horn or born switch as necessary. 

Replacement 

I. Remove the seat as described in Chapter Fifteen. 
2. Disconnect the negative battery cable as described in 
this chapter. 
3. Remove the long acorn nut securing the horn assembly 
bracket to the frame post. 
4. Move the born assembly to the frame and engine and 
disconnect the electrical connectors from the born pade 
terminals. 
5. Remove the screw and nut securing the horn to the 
mounting bracket and remove the horn. 
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6. Install the born by reversing these removal steps. Note 
the following: 

a. Make sure 1he electrical connectors and horn pade 
tenninals are free of corrosion. 

b. Connect the wires to the horn top spade terminals. 
c. Check that the horn operates correctly. 

TURN IGNAL AND FOUR-WAY FLA HER 
(1984-1990 FXR ERfES MODELS A D 

1984-1988 FLH AND FLT SERIES MODELS) 

Tbe FXR series models are only equipped with a s;ngle 
tum signal flasher. Tbc FLH and FLT series models are 
equipped wi th a tum signal flasher and a four-way flasher. 

NOTE 
On 1986 models, if the /llm signals do not 
work, check to see whether both tire left and 
right turn signal switches are turned on at 
the same time. This will overload tire flasher 
and prevent it from operating properly. 

NOTE 
The I 984-early I 986 models are equipped 
with a rectangular flasher. The late 1986 
and later models are eq11ipped with a round 
flasher with a blue stripe (Figure 105). Do 
not use a replacement round flash er that 
does not have 1l,e blue stripe because it will 
car~se incorrect h1n1 signal operation. 

Replacement (All FXR Model 
Except FXLR, FXRD and FXRT) 

I . Remove the headlight sealed beam. 
2. Remove the flasher and install a r1ew one. 
3. Reverse to install. Make sure the nasher is po itioned 
in the headlight housing so that the electrical terminals on 
the flasher face the rear of the motorcycle. 

CAUTION 
/fr/ref/asher is insra/led wirh tire elecrrical 
terminalsfacingfonvarri, the terminals can 
become damaged from co,uact with tire 
sealed beam unit. 

4. Check headlight adjusm,cnt a described in this chap-
ter. Check flasher operation. 

Replacement (FXLR Models) 

The flasher is mounted on the upper engine mount sta-
bilizer bracket above the carburetor. Remove wires and 
install a new fl asher. Check flasher operation. 
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Replacement (FXRT and FXRO Models) 

The Dasher is mounted inside the fairing above the 
headlight. 
I. Remove lbe instrument panel. 
2. Working lhrough lhe instrument panel opening, dis-
connect the nasher and in tall a new flasher. 
3. Insta ll by reversing these steps. 

Replacemenl ( 1984-1988 FLT 
and FLU edes Models) 

NOT£ 
71re ll1n, signal and four-way flashers mu.sf 
be installed in the original mounting posi-
tions. To prevelfl co11fusio11 when removing 
bo1h flashers, record the flasher p0sitio11s 
prior lo removi11g them. 

IA. On FLHTC models, the tum ignal and four-way 
flashers are mounted on a bracket attached to lhe fork 
stem. Perfonn the following: 

a. Remove the headlight assembly. 
b. Working through the headlight openi.ng, disconnect 

the wires from the flasher and remove the flasher 
from its mounting clip. 

18 . On FLTC and FLHS models, the tum signal and 
four-way flashers are mounted on a brackel attached to 
the fork stem. Perfonn the following: 

a. Remove the instrument paael. 
b. Working through lhe instrument panel opening, dis-

connect the wires from the flasher and remove the 
0asher from its mounting clip. 

2. Install a new Dasher in the original mounting position 
by reversing these steps. Check headlight adjustment on 
FLHTC models as described in thi.s chapter. Check 0asher 
operation. 

TURN SIG AL MOD LE 
(1989- 1994 MODEL ) 

The tum signal module (TSM) is an eleccronic micro-
processor that controls the tum signals and the four-way 
hazard flasher. The tum signal module receives its infor-
mation from the speedometer a.nd tum ignal witches. 

TI1e tum signal module is mounted to the frame panel 
under the right side cover on f"X:R series models and onto 
the right upper fork tube on FLH and FLT series models. 

ff the following tests do not locate the problem, refer 
TSM testing to a Harley-Davidson dealership. 
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Troubleshooting 

The following basic troubleshooting procedures will 
help isolate pecilic problems to the module. 

One or both tum signals do not flash . 
Light on front Dr rear side is lit, b111 does not flash 

I. Remove the lens and check for a defective bulb. 
Replace if necessary. 
2. If the bulb is good, check for one of the following 
problems: 

a. Check the bulb socket contacts for corrosion . Clean 
contacts and recheck. If there is a problem with cor-
rosion building on the contacts1 wipe the con1acts 
with a dielectric grease before installing the bulb. 

b. Check for a damaged electrical wire. Repair wire or 
connector. 

c. Check for a loose bulb socket where it is s,aked to 
the housing. If the bulb socket is loose, replace the 
light assembly. 

d. Check for a poor ground connection. If necessary, 
scrape the ground mounting area or replace dam-
aged ground wire( ). 

Tur11 signals do not operate on one side 

I. Perform the checks listed under 0,1e or bolh turn sig-
11als do notjlash. lig/11 on front or rear side Is Iii, but does 
11otjlash. If these checks do not locate the problem, pro-
ceed to tep 2. 
2. Inspect the handlebar directional witch as follows: 

a. Tum the ignition switch on. 
b. Disconnect the tum signal module electrical con-

nector. 
c. Referring to figure 206, locate pin o. 6 or o. 7 

for 1994 FLH and FLT models or pin o. 8 or o. 
IO for all other models. 

d. Connect the voltmeter negative lead 10 a good 
ground and the positive lead to pin o.6 or No. 7 
(1994 FLH and FLTmodels)orpin o. Sor o. 10 
(all other models) and press the turn signal switch. 
The meter should indicate 12 volts when the switch 
is pressed in. 

e. lfthe voltage is correct, proceed to Step 3. 
f. I fthe voltage reading is incorrect, proceed to S1ep4. 

3. If 12 volts were recorded in Step 2, and the lights and 
connecting wires are in good condition, the module might 
be damaged. Replace the module and retest. 
4. A damaged directional switch wire circuit is possible. 
lfno voltage was recorded in Step 2, check the handlebar 
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TURN SIGNAL MODULE 
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switch and related wiring for damage. Test by performing 
ccntinuity and voltage checks of the circuil 
5. Reconnect the rum signal module electrical connector. 

T11rn .dgnals/1,az.a.rd lights do 
not operate on both sides 

I. If none of the tum signals or hazard Oashers operate, 
check the module for ground (continuity). Using the wir-
ing diagram at the end of the manual for the model being 
worked on, trace the ground connection from the module 
to the frame lab. Lf a ground is not present, remove the 
ground wire at the frame, and clean the connector. Check 
the ground wire for breaks. Repair as required. lf a ground 
is present, perform lep 2. 
2. Refer to the wiring diagram and locale the accessory 
circuit breaker. Turn the ignition switch on and check for 
voltage on the bot or load side of the circuit breaker. Jr 
there is no voltage, check the following components: 

a. Accessory circuit breaker. 
b. Main circuit breaker. 
c. tarter relay. 
d. Ignition switch. 
e. Circuit wiring. 

3. Check for an open ground wire connection at pin o. I 
(Figure 206). Repair the broken wire, if required. 

CAUTION 
Operating the module without pin No. I 
gromrdetl will perma,remly damage the 
module. 

Turn signals do not cancel 

I , Support the motorcycle with the front wheel off the 
ground. Rorer to Motorcycle Stands in Chapter Ten. 
2. Connect an ohmmeter to the white/green speedometer 
switch wire and ground. Spin the front wheel and observe 
the readings. The ohmmeter hould alternate between 0 
ohm and infinity. 

a. If the reading i correct, disconnect the module pin 
connector. Connect the voltmeter negative lead to a 
good ground and the positive lead to the No. 3 pin 
socket connector. There should be 12 volts, If resi -
tance and voltage reading are correct, the module 
is damaged. 

b. If resistance reading is incorrect, check for dam-
aged wiring from the white/green speedometer 
switch wire to the module. If the wiring i good, the 
reed switch in the speedometer might be damaged. 

CHAPTER INE 

NOTE 
The reed switch !J•igna/ also comrols the 
sound system 110/ume and the c111ise comrol 
speed 0 11 I 990 and later Ultra mo,lels. 

RemovaVJ nstallation 

The tum signal module is mounted onto the right upper 
fork tube on FLT models and to the frame panel under-
neath the right side cover on FXR models. 
I. Disconnect the harness plug from the module. 
2A. On FXR series models, remove the mounting bolt 
and remove the module. 
2B. On 1994 fLHTC models, perform the following: 

a. Remove the headlight assembly. 
b. Cut straps securing the module to the fork rube and 

remove the module. 
2C. On all other FLH and FLT series models, cut harness 
strap and remove the module. 
3. Install by reversing these removal steps. 

TURN SIGNAL MOD LE 
0995-1998 MODELS) 

The tum ignal module (TSM) is an electronic micro--
processor that controls the tum signals and the four.way 
hazard flashers. The tum signal module receives its infor-
mation from the speedometer and tum signal switches. 

The turo signal module is loc:lled under the seat within 
the cavity in the frame backbone. 

If the following tests do not locate the problem with the 
TSM, have the unit tested by a Harley-Davidson dealer-
ship. 

Operation 

Refer to Figure 207. 



ELE.CTRICAL SYSTEM 

I. When the left tum ignal switch is pressed, a momen~ 
tary 12-VDC pulse goes to pin No. 8 (input) on the TSM. 
The module responds to this ignal by sending a series of 
12-VDC pulses to pin No. 4 (output) to flash the left front 
and rear rum ignal lamps. 
2. The TSM then monitors the number of motorcycle 
sensor pulses sent from the speedometer sending unit to 
Pin o. 5. These pulses indicate the distance the bike has 
traveled. When the number of speedometerpul es is equal 
to the quantity preset in the module program, the tum 
ignal is canceled. 

NOT£ 
I/the l11rn signal switch is pressed and held 
in, the lllrn signal willjlasla indefi11i1ely ,mtil 
the switch is ·released. 

3. When the right rum signal switch is pressed, a momen-
tary 12-VDC pulse goes to pin o. 7 (input) on the TSM 
and an output signal at pin o. 3 (output). The remaining 
signal process is identical 10 the lcfi rum signal operation. 

Preliminary Ttoubleshooting 

lfone of the rum signals does not flash, perform the fol-
lowing: 
1. Remove the lens and check for a defective bulb(s). Re-
place the bulb(s) if nece ary. 
2. If the bulb(s) is good, check for one of the following 
problem : 

a. Check the bulb socket contacts for corrosion. Clean 
the contacts and recheck. If there is a problem with 
corro ion building on the contacts1 wipe the con-
tacts with a dielectric grease before reinstall ing the 
bulb. 

b. Check for a damaged wire within the cin:uit. Repair 
the wire(s) or connector(s). 

c. Check for a loose bulb socket where it is staked 10 
the housing. If the bulb ocket is loose, 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. 

c. Stuck tum ignal button. 
3. Remove the TSM as described io this section. 
4. Disconnect the electrical connector from the TSM. 
5. Check the electrical connectors in the T M and in the 
wiring harness for corrosion. Clean off if necessary. 

Sil 

Distance Test 

The tum signal module (TSM) recognizes four differ-
ent speed ranges and uses these distances to activate the 
cancellation action. Refer 10 the speed ranges listed in Ta-
ble 9. 
1. Ride the bike at the midpoiot of speed range No. I. 
2. Press and release the right tum buuon and closely 
check the motorcycle speed and the odometer at the time 
the bunon is released and the time the tum signal is can-
celed. 
3. Repeat Step I and tep 2 for right and left rums at the 
midpoint of speed ranges No. 2 through o. 4. 
4. If the dis tances observed in Steps 1-3 arc not correct, 
check the following steps: 

•- Check the TSM ground connection and module pin 
connections for corrosion. 

b. Check all lamps and lamp connection . 
c. Check themotorcyelcspeed sensor connections and 

ground for corrosion. 

Time Test 

This is an alternate test to the previously described Dis-
1a11ce Tesr 10 check whether the TSM is operating cor-
rectly. Measure the rum signal on time at the four 
indicated constant speeds listed in Table IO. 

If the TSM fails tliis test, replace the TSM and repeat 
with a good module. 

Rider Preference SeWng 

If the rider desires the turn signals to flash for a longer 
or shorter distance that the preset time, perform the fol-
lowing: 
I. Longer distance cycle: Hold the tum sib'Tlal longer and 
release it closer to the turning point. 
2. Shorter distance cycle: Press the button a second time 
10 cancel the turn signaJs. 

Turn !goal Module (TSM) Rcn1ovaVlnstallation 

I . Remove the seat as described in Chapter Fifteen. 
2. Tum the ignition switch off. 
3A. On 1995 FLI-IT series models, perform lbe follow-
ing: 

a. Remove the headlight assembly as deseribed in this 
chapter. 

b. Disconnect the 8-place Deutsch connector from the 
TSM located j ust below the radio. 
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c. Remove lhe cable strap securing the TSM 10 the 
lower fork tube. 

d. lns1all 1he new TSM and secure with cable straps. 
3B. On 1996-1998 FLHTscrie models,perfonnthefol-
lowing: 

a. Remove 1hc ouler fairing as described in Chapler 
Fifteen. 

b. Disconnect the 8-place Deutsch connector from 1he 
TSM located just below 1he radio. 

c. Remove the nut, Rat washer and rubber washer. Then 
remove the TSM from the threaded bracket stud. 

d. Position 1he new TSM with the flat side up and in-
stall ii on the threaded stud. 

e. In tall the rubber washer, fla1 washer and nut, and 
tighten the nut securely. 

3C. On FLHR scrie model ,_perfonn the following: 
a. Remove the hcadligh1 as emblyas described in this 

chapter. 

NOTE 
The connector bracket also serves as the 
locking plate for the steeri11g stem 11111. 

b. On the left side, reach under 1he headlighl nacelle, 
or shroud, and remove the boil, flal washer and rub-
ber washer. Then remove the TSM from the connec-
tor bracket. 

c. Use a rocking motion, depress the external latches, 
and remove 1he coanec1or from lhe TSM. 

d. Insta ll the conoec1or on10 the new TSM. 
e. Insta ll the rubber washer and flat washer on10 the 

bolt. 
f. Align the TSM boll hole with the hole in the con-

nector bracket and install !he boll. Tighten the boil 
ecurely. 

g. Install the headl ight assembly as described in this 
chapter. 

4. Check that the tum signal and flasher systems work 
properly. 

SPEEDOMETER SPEED SE SOR 
(1996-1998 MODELS) 

These models are equipped wilh an electronic speed-
omeler assembly that consists of the speedometer, speed 
sensor and a function switch. 

The speed sensor mounis direc1ly over fifth gear on top 
of the transmission hou ing. 

Performance Check 

The Harley-Davidson Speedometer Tesler must be used 
to check lhe perfonnance of the speedometer. 

CHAPTER NINE 

NOTE 
This tesl cannot be used to verify the cali· 
bratio11 of the speedometer and will 1101 ver-
ify rhe speedometer function 10 support 
legal proceedi11gs. The rest will verify 
speedometer function when performing ser-
vice diagnosis or repair and 10 verify 
wlietlier the speedometer requires replace-
mem. 

peedometer Speed ensor 
Removal/1.nstaUatioo 

The speedometer speed sensor mounts on top of the 
transmission case. 
I. Remove the scat as described in Chapter Fifteen. 
2. Disconnect the negative battery cable as described in 
this chapler. 
3. Remove the Allen screw and remove the speed sensor 
from the transmission case. 
4. Disconnect the 3-pin Mini-Deutsch connector contain-
ing one red, one black and one white wire in front of the 
battery box. 
5. Carefully pull the electrical connec1or ou1 from under 
the frame crossmember. Disconnec1 the secondary locks on 
the Mini-Deutsch connector and disconnect the connector. 
6. Tic a piece of string to the electrical connector. Tie the 
other end of the string to the frame cro smember. 
7. Carefully pull the wiring harness and connec1or out of 
the frame on the righl side. If the wire becomes tight or 
stuck, do nol force it. If necessary, make a drawing of the 
wire routing through the frame. It is easy to forget the 
routing path after removing the wire. 
8. Untie the string from the wiring harness. 
9. In tall by reversing these removal steps while noting 
the following: 

a. Tie the 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 and 
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into position under lhe seat. Un1ic and remove the 
string, 

c. Apply a ligh1 coat of dielectric compound to the 
electrical connector{s) prior to installing them. 

d. Apply clean engine oi l 10 the 11ew O-ring on the 
speedometer sensor prior to instal lation. lnSlall the 
ensar and tighten the Allen screw securely. 

RADIO, CB AND TERCOM SY TEM 

Refer all service rela1ed to the radio, CB and intercom 
systems to a Harley-Davidson dealership. 

ELECTRICAL IRCUIT PROTECTIO 

Fuses 

The 1994- 1998 FLH and FLT series models and 1999 
FXR2 and FXR3 models are equipped with a series of 
fuses to protect the electrical sy 1em. The number of fuses 
varies depending on lhe year and model. The fuse ratings 
are listed in Table 11. 

The fuel injection fuel pump and electronic control 
module fuse are located under the right frame cover. All 
other fuses are located under the left frame cover. If there 

513 

is an electrical fa ilure, first check for a blown fuse. A 
blown fuse will have a break in 1he e lement 

Whenever the fuse blows, find oul the reason for the 
fai lure before rep lacing lhe fuse. Usua lly, 1he trouble is a 
short circuit in the wiring. This may be caused by 
worn-through lnsulalion or a disconnected wire shorted to 
ground. Check the circui1 the fuse protects. 

f use Replacement 

The 1994-1998 FLH and FLT series models are 
equipped with fuses to protect the electrical circuits. Ta-
ble 11 lists the fuse ratings and color code designation. 
I. Disconnect tbe negative battery cable as described in 
this chap1er. 
2. Remove the right or left saddlebag and righl or left 
frame cover as described in Chapter Fifteen. 
3A. On fue l-injected models, depress the la1ch and re-
move 1he fuse block cover (Figure 208). Remove the fuse 
for the ECM and fue l pump. 
3B. Oo 1994-1996 and 1999 models, remove 1he fuse 
block cover. 
JC. On 1997- I 998 models, depress the latches and re-
move the fuse block cover (Figure 209). 

WARNfNG 
For co111i,wed protection against risk of 
fi,-e, replace old fuse only with the same type 
of/use and rating. 

4. Locate 1hc blown fuse (Figure 210, typical 1997-1988 
models) and insta ll a new one of the same amperage. 

NOTE 
Alwa)'S carry spare fuses. 

CIRC IT BREAKER 

All models use a single circuit breaker to protect the 
electrical circuits. Table 12 and Table 13 List the circuit 
breaker ratings. 

Whenever a failure occurs in any part of lhe electrical 
system, the circui t breaker is self-reselling and wi ll auto-
matica.lly rctu.m power to the circuit wheo the electrical 
fault is found and corrected. 

CAUTION 
If the eleclrical fault is 1101 found and cor-
re.cted, rhe circuit breaker will cycle 011 and 
off conti1111ously. This will cause 1he mowr-
cyc/e to nm erratically. 
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r:::::,... so.amp main 
circuit breaker Sliver post 

From voltage regulator 
(black shrink tube) 

Left 1lde ground post 

Refer to the wiring diagrams at the back of the manual 
to detennine which circuit are protected by the breaker. 
Inspect the wiring and conneclors for damage. 

Do oot ignore a tripped circuit breaker; it indicates that 
something is wrong in the electrical system requiring im-
mediate attention~ 

Barometric pressure 
sensor (back olde) 

Data llnk connec10r 

Replacement 

CHAPTER NINE 

The circuit breaker is located under the seat or front 
fairing. 
I. Di coonect the negative bauery cable as desc.ribcd in 
this chapter. 
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EFl harness 

Fuse holder 

Spare fuse 
holder 

Data llnk--~-~~,1 
connector 

2. Remove the scat as described io Chapter Fifteen . 
3. Remove the right or left cover as described in Chapter 
Fifteen. 
4. On FLTCU models, remove the front fairing as de-
scribed in Chapter Fifteen. 

NOTE 
Record the wire cc/ors and the tem,inal to 
which they are connected. The wires mus t be 
reinstalled omo the correct tem1inals. 

SA. On I 997- 1998 models remove the nuts and wire 
connection at the circuit breaker(Figure 211). 
58. On 1999 FXR2 and FXRJ models, remove the nuts 
and wire connections at the c ircuit breaker (Figure 
212). 
SC. On all other models, remove the nuts and wire con-
nections at the circuit breaker on the electrical panel (Fig-
ure 21 3). 
6. Remove the circuit breaker from the mounting 
bracket. 
7. Install the circuit breaker by reversing these steps. 

ELECTRICAL PANEL 

The electrical panel is mounted on the right side of the 
motorcycle under the side cover. The panel assembly 

ECM connector (under boot) 

"'"""""'=---- Barometric 
pres.sure sensor 

llll>(F,,;...:,;==;;.---;'-~ -- Electrlcal bracket 
Electrical control 
module (ECM) 

l!!l'!--=.,~.:;...->-=-- (under elactrlcal 
bracket) 

~ r"'7ii'J:~~~~!---Maln harness to 
ECM harneH 
connector 
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houses the ci.rcuit breaker(s), fuses (certain models) and, 
depending on model and year, various addi tional electri-
cal connectors and components. 

Referto Figures 213-215. 
1. Disconnect the negative battery cable as described in 
this chapter. 
2. Remove the right or lefl side cover as described in 
Chapter Fifteen. 
3. On models so equipped, remove the panel cover. 
4. In tall the panel cover ifit was removed. 
5. Connect the battery negative cable. 

ELECTRICAL CO ECTORS 

There are a variety of electrical connectors used 
throughout the electrical system. The following proce-
dures are included in the event that the connector must be 
disassembled to replace an individual electrical wire 
within the connector. 

Deutsch Socket Terminal onnector 

This procedure shows how to remove and install the 
socket terminal from the socket housing connector half. 
This procedure is shown on a 12-pin Deutsch connector 
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DEUTSCH CONNECTORS 
(2-PIN, 3-PIN and 4-PIN) 

2·pln connector 

1, Pin terminal 
2. Wire seal 
3. Pin housing 
4. Latch cover 
5. Locking wedge 
6. Secondary 

locking wedge 

7. Internal seal 
e. Socket housing 
9. Latch 

10. Wire seal 
11 . Socket 1ermlnel 

and relates to all of the Deuisch connectors (2-, 3-, 4- and 
6-pin) connectors. 

Refer to Figure 216 and Figure 217. 
I. Remove the seat as described in Chapter Fifteen. 
2. Disconnect the negative bauery cable as described in 
this chapter. 
3. Disconnecl the connector housing. ote the positions 
and colors of the wires before removing them, 
4. Remove the secondary locking wedge (7, Figure 217) 
as follows: 

a. Locate the secondary locking wedge, 
b. lnsen a wide-blade screwdriver between the socket 

housing and the locking wedge, Tum the screw-
driver 90° to force up the wedge (Figure 218). 

c. Remove the secondary locking wedge (7, Figure 
217). 

5. Lightly press the terminal latche inside the socket 
housing and remove the socket terminal (14, Figure 217) 
through the holes in the rear wire seal. 
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e DEUTSCH CONNECTOR (12-PIN) 

1. Pln terminal 
2. Wlre seal 
3. Pin housing 
4. Latch cover 
5. Alignment groove• 
6. Locking wedge 
7. Secondary 

locking wedge 

8. Internal seal 
9. Alignment tabs 

1 O. External lalch 
11. Socket 
12. Wire seal 
13. Seal pin 
14. Socket termlna1 

6. Repeat Step 5 for each socket terminal. 

7. lfn"""Ssary, remove the wire seal ( 12, Figure 217). 
8. Install the wire seal (12, Figure 217) into the soc.ket 
housing if it was removed. 

9. Refer to the notes made in tep 3. Hold the socket 
housing. lnsen the socket terminals ( 14, Figure 217) 
through the holes in the wire seal so they enter the correct 
chamber boles, Continue until the socket term.inal locks 
into place. Then lightly tug on the wire to make sure that it 
is locked in place. 
10. Set the tenninal seal (8, Figure 217) onto the socket 
housing if it was removed. 

NOTE 
With lhe exception of the 3-pift Deutsch con-
necJor. all of1he secondary locking wedges 
are symmetrical. When assembling the 
3·pin connector, the arrow 011 the secondary 
locking wedge nms1 be installed so 1ha1 ii is 
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9 3-PIN WEDGE ALIGNMENT 

poillling 10wartf the exten,al lotc/1 as shown 
i11 Fig11re 219. 

NOTE 
If /he secondary locking wedge does 1101 
slide into position easily, one or more of the 
socket terminals are not installed correctly. 
Correct the problem ut this time. 

11 . Insta ll the secondary locking wedge ioto the socket 
housing as shown in Figure 2 16 or Figure 21 7. Press the 
secondary locking wedge down until it locks into place. 
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Deutsch Connector Term inal Pin 

This procedure shows how to remove and install the pin 
terminals from the pin housing connector half (Figure 
216 and Figure 2 17). The procedure is shown on a 12-pin 
Deutsch connector and relates to all of the Deutsch con-
nectors (2-, 3-, 4- and 6-pin) connectors. 
I. Remove the seat as described io Chapter Fifteen. 
2. Disconnect the negative battery cable as described in 
this chapter. 
3. Disconnect the connector housing. 
4. Use ncedlenose pliers to remove the secondary locking 
wedge (6, Fi~ure 217) 
5. Lightly press the termina.l latches inside the pin hous-
ing and remove the pin terminal(s) ( I, Figure 217) 
through the holes in lhe rear wire seal. 
6. Repeat Step 5 for each socket tem,inal. 
7. If necessary, remove the wire cal (2, Figure 2 17). 
8. Install tlie wire seal (2, Figure 217) into lhe socket 
housing if it was removed. 
9. Hold onto the pin housing nod insen the pin terminals 
(I, Figure 217) lhrough the holes in lhe wire seal so that 
they enter Lhc correc:1 chamber holes. Continue unti l the 
pin terminal locks in place. Then lightly rug on tlie wire to 
make sure that it is locked in place . . 
I 0. Set the terminal seal (8, Figure 2 17) onto the socket 
housing if it was removed. 

NOTE 
With lite exception oft/re 3·pin Dewsch con-
nector. all of 1he secondary locking wedges 
are symmeirical. When assembling 1he 
3-pin connector. the a,-row on the secondary 
locking we,Jge nmsl be i11stalled so lhat it is 
pointing toward the external latch as shonm 
i11 Figure 219. 

NOTE 
If the sew11dary locking wedge does not 
slide into position easily, one or more of the 
socket terminals are nor installed correctly. 
Correct the problem a, this time. 

11. Install the secondary locking wedge into the pin 
housing as shown in Figure 216 or Figure 217. Press lbe 
secondary locking wedge down until it locks into place. 
When properly installed, the wedge will fit into the pin 
housing center groove. 

Packard External Latch onneetors 

This procedure shows how to remove and install the 
electrical terminals from extemal latch connectors with 
pull-to-seat tenninals (Figure 220). 
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I. Remove the seat as described in Chapter Fifteen. 
2. Disconnect the negative battery cable as described in 
this chapter. 
3. Acnd back the external latch(cs) slightly and separate 
the connector. 
4. Look into the mating end of the connector and locate the 
locking tang (I, Figure 221 ) located in the middle chamber 
and on lhe external latch side of connector. On locking ear 
connector.;, the tang is on the side opposite the ear. 
5. Insert the point ofa 1-io. safety pin about 1/8 in. into 
the middle chamber (2, Figure 221 ). Pivot the end of the 
safety pin up toward the tcnninal body until a click is 
heard. Repeat this step several times. Toe click represents 
the tang returning to the locked po ition as it slips from 
the point of the safety pin. Continue to pick at the tang un-
til the clicking stops and the safety pin seems 10 slide in at 
a slightly 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 221 ). 
If additional slack is necessary, pull back on the harness 
conduit and remove the wire seal at the back of the 
connector. 
7. To install the terminal and wire back into the connector, 
use the thin flat blade of an X-Acto knife and carefully bend 
the tang outward away from the terminal (4, Figure 221 ). 
8 . . Carefully pull the lead and tenninal into the connector 
until a click is beard indicating the tenminal is seated cor-
rectly within the connector. Gently pu h on the lead to 
make sure the terminal is correctly seated. 
9. If necessary, install the wire seal and push the harness 
cooduit back into positionoo the back side of the connector. 
10. Push the socket halves together until the latch(es) arc 
locked together. 

Packard Wire Form Connectors 

This procedure shows how to remove and instaII the 
electrical tenninals from wire fonn connectors with 
pull-to-seat tcnninals (Figure 222). 
I. Remove the seat as described in Chapter Fifteen. 
2. Disconnect the negative battery cable as described in 
this chapter. 
3. Depress the wire. fonn and st.>parate 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 separates the wi.re terminals. The termi-
nal is located on each side of the rib with the tang located 
at the rear. 
6. Use the thin Oat blade of an X-Acto knife to depress 
the tang. Tilt the blade al an angle and place the tip at the 
inboard edge of the tenminal. Push down slightly until the 
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PACKARD CONNECTORS 
(EXTERNAL LATCH) 

IAT sensor connector 

ET sensor connector 

TP sensor connector 

IAC valve connector 
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§ PACKARD TERMINALS 

1. Locate tang on latch Side of chamber 

2. Pivot end of pin 10 depress tang 

3. Push on wi,e end of lead to remove termfnar 

PACKARD CONNECTORS 
(WIRE FORMJ 

FueHnjector connector 
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spring lension is relieved and n click is heard. Repeat this 
step several time , The click represents the trmg returning 
to 1he locked posi tion as ii slips from the point of the knife 
blade. Continue 10 push down until the clicking slops in-
dicn1ing the tang has been depressed. 
7. Remove Ute knife blade and push the wire end of the 
lead and remove the lead from the conneclor. If additional 
slack is necessary, pull back on 1he harness conduit and 
remove 1he wire seal at the back of the connec1or. 
8. To install the ten11inal and wire back into the connec-
tor, use a thin flat blade of an X-Acto knife and carefully 
bcud the tang outward away from the lcnninal. 
9. Carefully pull Lbe lead and renninal in to the connector 
until a click is heard indicaling the tenninal is seated cor-
rectly within the conneclor. Gently pull on lhe lead 10 
make sure the tenninal is correc1ly seated. 
I 0. If necessary, install the wire seal and push the harness 
conduit back in10 position on the back side of the connec-
tor. 
11. Push the socket halves logether until the latcb(es) are 
locked together. 

Amp Electrical Connectors 

This procedure shows how to remove and inslall the 
socket and pin tenninals from the pin and socket housing 
connector. This procedure relates to all 3-, 6- and I 0-pio 
connectors (Figure 223). 
I. Remove lhe seat as described in Chapter Fi f\een. 
2. Disconnect the negative battery cable as described in 
this chapter. 
3. Depress the button on the sockel on the terminal side 
and pull apart the connector. 
4. Slightly bend back the la1ch and free one side of Uie 
secondary lock. Repeat for the other side. 
5. Rotate the secondary lock (I, Figure 224) out on the 
hinge to access the terminals with in the connector. 

NOT£ 
Do 1101 pull too lrard on the wire until 1he 
1m1g is released or tire terminal will he diffi-
cult to remove. 

6. Insert a pick tool (2, Figure 224) into the flat edge of 
1he terminal cavity until ii stops. Pivot the pick 100I away 
(3, Figure 224) from the tem,inal and gently pull oo the 
wire to pull the lcnninal (4) from the terminal cavity. otc 
tbe wire location number on the connector (Figure 225) 
and from which chamber the wire was removed, 

NOT£ 
The release bul/011 11sed to separate tire co11-
11ectors is located at the top of the connec10, 
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AMP MULTILOCK 
CONNECTORS 

Three-pl.ace connector 

3 4 5 

-t~L 
4 9 

Slx-prace connecto, 

Ten-place connector 

2 3 4 4 5 

~L 
66 7 8 449 

1. Pin terminal 
2. secondary lock 
3. Button 
4. Latch 
5. Socket lermlnal 
6. Latch 
7. Pin housing 
8. Socket housing 
9, Secondary lock 

CHAPTER lNE 

AMP MULTILOCK 
TERMINALS SERVICE 

~lnal 

, ·- •••• : Secondarylockopen 

c~-

Tang Tang Button 

Pin housing 
Socket housing 
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Three-place connector 

Six-place connector 

Ten-place connector 

DEUTSCH CRIMPING 
PROCEDURE 

Insulation crimp 

52] 

7. The tang within 1he chamber engages the pin terminal 
slol 10 lock the ierminal into position. The tangs (Figure 
224) are located as follows: 

a. On the pin housing side, the tangs are located al the 
bollom of each chamber. The pin ienninal slo1, on 
the side opposi1e 1be crimp ta ils, mus1 face down-
ward. 

b. On the sockc1 housing side, the tangs are localed at 
lhe top of each chamber. The pin terminal slot, on 
the same side as the crimp tails, must face upward. 

8. On the secondary lock side of the conneclor, insen the 
wire and tenninal into the correct location until it snaps 
in10 place. Gently pull on the lead to make sure the termi-
nal i eated correctly. 
9. Rotate the hinged secondary lock down and inward 
un til the tabs are fu lly engaged with the latches on both 
side o f the connector. Pull upward to make sure the tabs 
are locked in place. 
I 0. Insen the socket housing into the pin housing and 
push ii unlil it locks into place. 

Deutsch Pin and ockel Crimping Procedures 

The Harley-Davidson electrical terminal crimp tool 
(pan No. HD-39965) is required 10 install new pin (1, Fig-
ure 217) and socke1 (14, Figure 217) 1erminals. Use the 
instruc1ions included with the crimp tool. 

When stripping the wire insulation prior to installing 
the socket or pin terminals, trip away 5/32 in. (3.96 mm) 
of wire insulation. This ensures that the exposed wires 
will fill the terminal barrel. 

After crimping the tenninal and wire, tug lightly on the 
wire to make sure lhe crimp holds. figure 226 shows a 
properly crimped lemtinal and wire. 

WlRING DIAGRAMS 

Wiriog diagrams are located at the end of this manual. 
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Moct.1 and r••r 

1984-1990 
1991-1996 
FXR series models 
FLH and FLT serlee models 

1997-1998 
FLH and FLT aeries models 

1999 
FXR2 and FXR3 

Specific gravity reading 

1.120-1.140 
1.135-1 .155 
1.150-1 .170 
1.160-1 .180 
1.175-1 .195 
1.190-1 .210 
1.205-1.225 
1.215-1.235 
1.230-1 .250 
1.245-1 .265 
1.260-1 .280 

'Al 80' F. 

Table 1 BAffERY CAPACITY 
Capacity 

12 volte, 19 amp hours 

12 volts, 19 amp hours 
12 vofts1 20 amp hours 

12 volts, 30 amp houra 

12 vo1ts1 19 amp hours 

Table 2 BAffl!RY STATE OF CHARGE• 
Percentage of charge ,.maining 

0 
10 
20 
30 
40 
so 
60 
70 
80 
90 
100 

Table 3 BAffERY CHARGING RATEIIITIIIES (APPROXIMATE) 
Percentage 

Voltqe of lull charge 

12.8 100% 
12.6 75% 
12.3 50% 
12.0 25% 
11.8 0% 

Item 

Ignition coll 
Primary resistance 

1984-1994 
1995-1998 (cart>ureted) 
1995-1998 (EFI) 

Secondary reelatance 
1-·1994 
1995-1998 (cart>ureted) 
1995-1998 (EFI) 

Spark plug wire resistance 
Cabla length 4.5 In. (114 mm) 

cart>ureted models 

3-amp &-amp 10-amp 
charger charger charger 

1,75 hours SO minutes 30 minutes 
3.5 hours 1.75 hours 1 hour 
5 hours 2.5 hours 1.5 hours 
6 hours and 3 hours and 2 hours 
40mlnutee 20 minutes 

Table 4 IGNITION SYSTEM SPECIFICATIONS 
Spec:Hlcatlon 

2.5--3.1 ohms 
2.5-3.1 ohms 
0.4-0.6 ohm 

11 ,250-13,740 ohms 
10,(1()().12,500 ohms 
500()..60()0 ohms 

1125-2624 ohms 

(continued) 
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20-amp 
charger 

15mlnutes 
30 minutes 
45 minute• 
1 hour 
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Table 4 IGNITION SYSTEM SPECIFICATIONS (continued) 
Item 

Spark plug wire reslatance (continued) 
Cable length 6 .5 In. (165 mm) 

EFI models 
Cable length 19 In. (483 mm) 

all models 

Specification 

1625-3790 ohms 

4750--11 ,on ohms 

Tabte 5 STARTER SPECIFICATIONS 
Model and year 

Commutator outer diameter service llmlt (1991· 1998) 
Starter brush length (minimum) 

1984-1988 
198!1-1990 
1991-1992 
1993-1994 
1995-1999 

In. 

1.141 

0.438 
0.354 
0.413 
0.354 
0.433 

Table 6 REPLACEMENT BULBS (1984-1994 MODELS) 

mm 

29.0 

11.1 
9.0 
10.5 
9.0 
11 .0 

Item Size-amperage fall 12-vott) x quantity 

Headlight 
FXWG. FXSB and FXEF 
FLTC 
FLHTC and FLHS 

Passing lamp 
Instrument paneVgauges lamps 

FXSB and FXEF 
FXWG 

High beam 
OIi pressure 
Neutral lndlcetor 
Speedometer 

FLT serl88 
FXRT 
Fuel gauge 

1984-1990 
1991-1992 

High beam Indicator 
Neutral Indicator 
011 pressure gauge 
Speedometer 
Tilchometer 
Turn slgna l indicator 

FXA, FXLA, FXAS-SP and FXRS-Con 
Fuel gauge 
High beam Indicator 
Neutral Indicator 
011 pressure gauge 
Speedometer 
Tachometer 
Turn slgnel Indicator 

3.9 
3.57/2.5 • 2 
4.28/3.93 
2.34 x 2 

0.27 X 5 

0.04 
0.08 
0.08 
0.27 
0.12 • 9 

0.27 
0.12 
0.12 
0.08 
0.08 
0.12 X 2 
0.12 
0.27 

0.12 
0.27 
0.08 
0.08 
0.27 
0.27 
0.27'2 

(continued} 
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Table 8 REPLACEMENT BULBS (1984-19M MODELS) (contlnu.d) 
Item 

Tall lamp 
Stop lamp 
FXR, FXLR, FSRS-SP and FXRS.Con 
All other models 

Front turn algnal/runnlng 
FXWG, FXSB and FXEF 
All other models 

Rear tum signal 
FXR1 FXLR, FXRS-SP and FXRS-Con 
AU other mOdelSI 

Tour-Pak lamps 
Fencler tip lamp 

Size-amperage (all 12-volt) x quanthy 

0.59 

2.25 
2.1 

2.1 x 2 
0.5912.25 x 2 

2.25 X 2 
2.1 •2 
0.10 x4 
0.10•2 

Table 7 REPLACEMENT BULBS (1995-1998 MODELS) 

Item 

Headlight 
FLTCU-1 and FLTR 
All other models 

Passing lamp 
Oomestlc 
HDI 

Position lamp (HDI) 
Instrument paneVgauges lamps 
1995·1997 FLHR 

Engine cheek light (EFI) 
Fuel gauge 
High be•m lndlcetor 
Neutral Indicator 
011 preHure gauge 
Speedometer 
Odometer 
Turn signal Indicator 

1995 FLTC-U, FLHT, FLHTC, FLHTC-U and 1996 FLHTC·UI 
Cruise 
Engine check light (EFI) 
Fuel gauge 
High beam Indicator 
Neutral Indicator 
Odometer 
011 pressure gauge 
Speedometer 
Tachometer 
Turn slgnal Indicator 
Voltmeter 

1996-1998 FLHT, FLHTC, FLHTC-U and FLHTC-UI 
Air temperature gauge (EFI) 
Engine ch- light (EFI) 
Fuel gauge 
High beam Indicator 
Neutral Indicator 
Odometer 
OIi preuure gauge 
Speedometer 
Techometer 

Sl%e--wattage (all 12-volt) x quantity 

55/60 • 2 
55160 

30 >t 2 
35 x2 
3.9 

2.1 
2.7 
2.1 
2.1 
2.1 
3.7 x2 
2.7 
2.1 x2 

2.7 
3.7 
2.7 
2.7 
3.7 
2.7 
2 
3.7 •2 
3.7 K2 
3.7 X 2 
2 

3A 
2.1 
3.4 
2.1 
2.1 
2.7 
3.4 
1.7x 2 
3.4 

(continued> 
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Table 7 REPLACEMENT BULBS (1995-1998 MODELS) (continued) 
Item Size-wattage (all 12-volt) x quantity 

lns1rument panel/gauges lamps 
1996-1998 FlHT, FLHTC, FLHTC-U ond FLHTC-UI (continued) 

Turn slgnal Indicator 2.1 x 2 
Voltmeter 3.4 

1998 FLTR ond FLTR-I 
Air temperature gauge (EFI) 3.4 
Engine check light (EFI) 2.1 
Fuel gauge 3.4 
High beam Indicator 2.1 
Neutral Indicator 2.1 
Oil pressure gauge 3A 
Speedometer 1.7 X 2 
Tachometer 3.4 
Turn signal Indicator 2.1 x2 

1999 FXR2 and FXR3 
Fuel gauge 2.7 
High beam Indicator 1.1 
Neutral Indicator 1.1 
Odometer 2.7 
Oil pressure gauge 1.1 
Speedometer 3.7 
T.chometer 4.9 
Tum slgnal indicator 1.1 ,c 2 

Tait lamp 
Domestic 7 
HDI 5 

Stop lamp 
Domestic 27 
HDI 21 

Front turn slgnal/runnlng 27f7 
Rear turn signal 

Domestic 27 
HDI 21 

License plate lamp (HDI) 5.2 
Fender tip lamp 3.7 X 2 
Tour-Pak 3.7llil 4 

Table 8 HEADLIGHT AIM ADJUSTMENTS (FLTA MODELS) 
H•• adjuster 

Left bulb 
Right bulb 
Left bulb 
Right bulb 
Left and right bulb equally 
Lett and right bulb equally 

A,,nge 

MPH 
KMH 
Feet 
MIies 
Meters 

o-34 
0-56 
221 
0.04 
67 

Rotation 

Clockwise 
Counterclockwise 
Counterclockwise 
Clockwise 
Clockwise 
Counterclockwise 

Table 9 TUAN SIGNAL SPEED/DISTANCE TEST 
2 3 

35--44 45-60 
56-71 72-97 
339 680 
0.06 0.13 
103 207 
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Beam movement 

To the right 
To 1he right 
To the left 
To the Jett 
Upward 
Downward 

4 

61+ 
98+ 
1051 
0.20 
320 
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Constant speed 
mph km/h 

25 
38 
52 
65 

40 
61 
84 
105 

Table 10 TUAN SIGNAL SPEED/DISTANCE TEST 

Turn algnal on time In .. conda 

5-7 
5-7 
8-10 
10-12 

CHAPTER NINE 

Table 11 BLADE-TYPE FUSES (19!M-1- FLH AND FLT SERIES MODELS) 
Circuit Retlng temp•) Color code 

CB power 3 Vlolet 
CB memory 1 Charco11I 
Cruise and brake (1997-1998) 15 Blue 
Fender Up llght 
1994-1998 FLHT and FLHR series models 1 Charcoal 

Instruments (1997·1998) 15 Blue 
P & A (1997-1998) 10 Red 
Pod power 5 Tan 
Radio {Ultra models) 10 Red 
Radio memory 1 Charcoal 
Fuel pump (EFI) 15 Blue 
Electronlc control modu~ (EFI) 5 Tan 

Teble 12 CIRCUIT BREAKER RATINGS (1983-1993 MODELS AND 1994 FXR MODELSI 
Circuit 

Main (battery) 
Ignition 
lights 
Accessories 
All models e:,i:cept FLHS 
FLHSonly 

Cruise (models so equipped) 

Aetlng (ampo) 

30 
15 
15 

15 
10 
15 

Table 13 CIRCUIT BREAKER RATINGS (1994-1996 FLH AND FLT SERIES MODELS) 
Circuit 

Main 
lights 
Acceasory 
Ignition 
Conatant 

Fuel-Infected models 

Rating• (amps) 

50 
15 
15 
15 
15 

Color code 

None 
Blue 
Blua 
Blue 
Blua 

Tabla 14 ELECTRICAL SYSTEM TDRQUE SPECIFICATIONS 
tt.~lb. ln.•lb. 

Crankshaft position sensor Allen screw 40 

(continued) 

Threaded 
Blade-type 
Blade-type 
Blade-type 
Blade-type 

N•m 

4.5 
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Table 14 ELECTRICAL SYSTEM TORQUE SPECIFICATIONS (continued) 
Item ft .-lb. ln.-lb. N•m 

Fuel-ln}ected models (continued) 
Engine temperature sensor 

lgnltlon system 
Stator plate rotor bolt 

Headlamp clamp nu1 (FXR, FXRS, FXRS·SP, 10-20 
FXAS.Con1 FXSB and FXEF) 

Ignition switch (1997-1998 domestic models) 
Allen screws 

S1ar1er 
1984-1 988 FXR, FLH and FLT series models 

Ste.rte, mount bolts or nuts 
Mount bracket nuts 
Solenoid cabte nut 

1985-1986 FXWG, FXEF and FXSB models 
Starter throughbolts 
Outer throughbolt nut 
Starter terminal nut 
Rubber mount stud 
Master cyllnder reaervolr bracket 

1989-1998 models 
Mount bolt 
Jack.shaft lock.plate bolt 

13-16 

13-20 

124-142 14-16 

43-48 4.8-5.4 
14-27 

40-50 5-6 

124-142 14-16 
20-25 2-3 
6S-80 7.9 

20-25 2-3 
20-25 2-3 
6S-80 7-9 
71 e 

18-22 

18-27 
84-108 9·12 
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CHAPTER TEN 

WHEELS, HUBS AND TIRES 

This chapter describes disassembly and repair of the 
front and rear wheels and hubs as weU as tire service. Re-
fer to Chapter Three for routine maintenance. 

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

MOTORCYCLE STANDS 

Many procedures in this chapter require that the front or 
rear wheel be lifted off the ground. To do this, a motorcy-
cle front end stand (Figure I), or swing ann stand, or suit-
able size jack is required. Before purchasing or using a 
stand. check the manufacturer' instructions tO make sure 
the stand will work with the specific model being worked 
on. If any adjustments to the motorcycle and/or stand or 
accessories are required, perfonn the necessary adjust-
ment or install the correct parts before lifting the motor-
cycle. When using the stand, have an assistant standing by 
to help. ome means to tie down one end of the motorcy-
cle might also be required. After lifting it onto a stand, 
make sure the motorcycle is properly supported. 

If a motorcycle stand is not available, use a scissor jack 
(Figure 2) with adapters that securely tit onto the frame 
tubes (Figure 3). 

FRO TWHEEL 

Removal 

NOTE 
Due to the number of models and years cov· 
ered in this manual. this procedure repre· 
sents a typical front wheel removal and 
installation. 

I. Support the motorcycle with the front wheel off the 
ground. Refer to Motorcycle S,ands in this chapter. 
2. Remove the front caliper as described in Chapter Thir-
teen. On models so equipped, repeat for the oppo ite 
brake caliper. 

NOTE 
Prior to removing the front axle nut. record 
the side from which the front axle is in-
stalled. The axle must be reinstalled through 
1he same side. 

3. Remove the axle nut (Figure 4), lockwasher and flat 
washer. 
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4. Loosen 1he fork slider cap DUIS (Figure 5). It is DOI 

necessary 10 remove the nuts and slider cap. 
5. Prior 10 removing the front axle, note the location of 
the right and left spacers. The spacers must be reinstalled 
on the correct sides during installa1ion. 
6. Tap the end of the axle with a soft-faced mallet and re-
move ii from the wheel. 
7. Pull the wheel away from the fork sliders slight ly and 
remove the speedometer drive gear from the wheel. Re-
move the rubber washer sea1 inslalled between the speed· 
omcter drive and oil scal1 ifso equipped. 

CAUTION 
Do not se1 the wheel down 011 the brake disc 
surface because it can be damagetl. 

8. Install the axle spnccrs, faslencrs and the speedometer 
drive assembly onto the axle 10 avoid misplacing them. 
9. Inspect the front wheel assembly as described in this 
section. 
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lnstallatlon 

I. Clean the axle in solven1 and dry thoroughly. Make 
sure the axle bearing surfaces on bo1h fork sliders and the 
axle are free from burrs and nicks. 
2. Apply an antiseize lubricanl to the axle shaft prior 10 
installation. 
3. If 1he front wheel oil seals or bearings were replaced, 
confirm front axle spacer alignmenl as described under 
Front Hub in this chapter." 
4, lns1all the rubber washer seal between the speedome-
ter drive and wheel, if o equipped, 
5. Align the speedomc1er drive dogs with the wheel 
gearcase notches and ins1all the speedometer drive in10 
the wheel. 
6. Hold the speedomeler drive in position and install the 
wheel between the fork rubes. 
7, lnsen the axle through 1be from fork and wheel from 
the same side noted during removal. After installation 
through tl,e wheel and fork, insrnll 1he na1 washer, 
lockwasber and axle nut fi nger-tight. 
, Tighten the fork slider cap nuts (Figure S) securely to 

prevent the axle from turning. 
9. Tighten the axle nut to lhe specification lis1ed in Table 
2, Loosen the slider cap nuts and then retighten to the 
specification listed in Table 4, Make sure gap between the 
slider cap and fork slider is equal on both side . 
10. Perform the Fro111 Axle End Play Gieck in this chap-
ter. 
11. Install 1he front brake caliper( ) as described in Chap-
ter Thineen. 
12. After the wheel and brake are completely insta lled, 
rotate the wheel several times and apply lhe front brake a 
couple of times to make sure the wheel rotates freely and 
that the brake pads seat against lhe disc correctly. 

lnspectioo 

Replace worn or damaged pans as described in this ec-
tion. 
I. Tum each bearing inner race by hand. The bearing 
hould rum smooth ly. Some axial play (end play) is nor-

mal, but radial play (side play) should be negligible. See 
Figure 6. lf one bearing is damaged, replace bolh bear-
ings as a set. Refer 10 Fron/ flu b in this chapter. 
2. Clean lhe a.x le and axle spacers in solvent to remove all 
grease and din. M.ake sure the axle contact surfaces are 
clean and free of din and old grease. 
3. Check lhe axle runout with a set ofV-blocks and a dial 
indicator (Figure 7). 
4. Check the spacers for wear, burrs and damage. Re-
place as necessary. 
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Axial 

5, Check the brake disc bolls for tightness. To service lhe 
brake disc, refer to Chapter Thirteen. 
6. Check wheel runou1 and spoke tension (laced wheels) 
as described in lhis chapter. 

Front Wheel Bearing End Play 
Check/Adj ustment (1984-Early 1990 
fXR, FXWG, fX B and FXEF Models) 

Wheel bearing end play is controlled by lhe lenglh of the 
center bub spacer. Check lhe end play every time lhe front 
wheel i removed or whenever unstable handling is noticed, 
I. Support the motorcycle with the front wheel off the 
ground, Refer to Motorcycle Stands in this chap1cr. 
2. Tighten lhc fron1 axle nut to lhe specification in Table 4, 
3. Tigb1en lhe slider cap nuts to lhe specification in Table 4, 
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CHECKING FRONT WHEEL 
END PLAY 

LACED FRONT WHEEL (FXR 
SERIES AND FX.R2 MODELSJ 

1. OU seal 
2. Bearing 
3. Bearing race 
4. Spacer washer 

(late 1991-1998) 
5. Spaur 

(late 1991-1998) 

6. Hub 
7. Center hub spacer 

BA. Spacer (early models) 
BB. Spaur (late models) 

9. OIi seal 

4. Moun1 a dial indicator so tha1 the plunger contacts the 
end of the axle (Figure 8). Gr'JSp 1he wheel and move ii 
back and fonh by pushing and pulling it along the axle 
centerline. Note the axle end play and refer to Table I for 
specifications. 
5. If the end play is incorrect, replace lhc center hub 
pacer. Refer 10 Front Hub in this chapter. Install a longer 

spacer for less end play and a shoner spacer for more end 
play. Three pacers with different lengths are available 
from a Harley-Davidson dealership as follows: 

a. Violet color: 2.564 in. (65.1 mm). 
b. Pink color: 2.550 in. (64.77 mm). 

c. Gold color: 2.536 in. (64.41 mm). 
6. fnstall a new spacer and recheck the end play. 

Front Wheel Bearing End Play 
Chcck/Adjuslmcnt (FLll, FLT and 
Late 1991-1998 FXR Models) 

53 1 

Wheel bearing end play is controlled by the length of 
the center hub spacer. Cheek 1he end play every lime 1he 
front wheel is removed or whenever unstable handling is 
noliced. 
I. Suppon the motorcycle with the front wheel off lhe 
ground. Refer to Motorcycle Stands in this chapter. 
2. Tighten the fron t axle nut to the 1orquc spt.~ification in 
Table 4. 
3. Tighten the slider cap nuts lo the lorque specification 
in Table 4. 
4. Moun! a dial indicator so thal 1he plunger con1ac1S the 
end of 1hc axle (Figure 8). Grasp ~,e wheel and move it 
back and fonh by pushing and pulling ii along the axle 
cenlerline. ole 1be axle ead play and refer to Table 1 for 
specifications. 
5. If 1he end play is incorrect, replace 1he spacer wa her. 
Refer 10From Hubs in this chnp1cr. Install a thicker spacer 
washer for le s end play and a thinner spacer wa her for 
more end play. Spacer washers with five different lhick-
ncsscs are avai lable from a Marley-Davidson dealership 
as fo llows: 

a. 0.030-0.033 in. (0.76-0.84 mm). 
b. 0.015-0.017 in. (0.38-0.43 mm). 
c. 0.0075-0.0085 in.(0.190-0.2 16 mm). 
d. 0.0035-0.0045 in. (0.089-0. 114 mm). 
e. 0.0015-0.0025 in. (0.038-0.064 mm). 

6. Install a new spacer washer and recheck 1hc end play. 

FRONT HUB 

Tapered roller bearings are installed on each side of the 
hub. A center hub spacer installed between the bearing 
maintains front wheel bearing end play within a specified 
range. 

The bearing races are pressed into the hub and should 
nol be removed unless 1hey require replacement 

Disassembly/Inspection/A sembly 

Refer to Figures 9-15. 

NOTE 
If 011/y 11,e axle spacer is goi11g to be re-
placed or e.xclranged, remove the bearing 
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G LACED FRONT WHEEL (FXWG, 
FXSB AND FXEF MODELS) 

1. OIi seal 4. Wheel 
2. Bearing 5. Center hub 1pacer 
3. Bearing race 6. Spacer 

G LACED FRONT WHEEL 
(FLH AND FLT SERIES MODELS) 

1. Spacer 6. Space, 
2. 0 11 $eal 7. Wheel 
3. Bearing 8. Center hub spacer 
4. Bearing race 9. Seal 
5. Spacer washer 

opposite the brake disc (single-disc mod-
els). 

NOTE 
The bearings and races are matched. Keep 
the parts separate and label them to ensure 
correct instal/allon. 

I. Remove the front wheel as de cribed in this chapter. 
2. Remove the axle spacers from each side of the hub if 
they are sti ll in plac,:. Note the locations on the hub to en-
sure correct installation. 
3. If necessary, remove the brake disc as described in 
Chapter Thirteen. 
4. On models so equipped, remove the shouldered spacer 
from the oil seal. 
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@ ALLOY FRONT WHEEL (1984-
1994 FXR SERIES MODELS) 

1. OIi seai 
2A. Spacer (early models) 
w . Spacer (late models) 

3. Bearing 
4. Bearing race 

5. Spacer washer 
(lute 1991-1994) 

6. Spacer 
(late 1991-1994) 

7. Center hub spacer 
8. Wheel 

@ ALLOY FRONT WHEEL 
(1984-1996 FLH AND 
FLT SERIES MODELS) 

1. Spacer 5. Spacer washer 
2. 011 ..... 1 6. Spacer 
3. Bearing 7. Wheel 
4. Bearing race 8. Center hub spacer 

5. Carefully pry one of the oil seal out of 1he hub (Fig-
ure 16). Place a rag underneath the pry 100l 10 protect the 
hub surface. 
6. Remove lhc bearing (Figure 17) from the race and 
note the location. 
7A. On FLH, FLT and late 1991 -1998 FXRseries models, 
remove the spacer wa hcr1 spacer and the ccn1cr hub spacer 
from the hub. ote that the spacer washer has a shoulder. 
78. On all other models, remove the center bub spacer 
(Figure 18) from the hub. 
8. Repeat Step 6 and remove the opposite bearing and 
note the location. 
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ALLOY FRONT WHEEL 
(1997-1998 FLH AND 
FLT SERIES MODELS) 

,,ti 
I ~- ·?f If H 12 ·~··· ' 

2 

1. Bott 6. Wheel 
2. Brake disc 7. Spece, 
3. OIi seal 8. Spacer washer 
4. Bearing . 9. Brake disc 
s. Center hub spacer 

ALLOY FRONT WHEEL 
(1999 FXR3 MODELS) 

3 4 5 6 7 8 9 5 4 3 

1. Bott 6. Spacer washer 
2. Brake disc 7. Washer 
3. Hub plate 8. Wheel 
4. Oil seal 9. Center hub spacer 
5. Bea~ng 
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CD •. I • -,-~~~/:~ - .. 
9. Wash the bearings thoroughly in clean solvent and dry 
with compressed air. \Vipe the bearing race off with a 
clean mg dipped in solvent. 

10. Then check the roller bearing · and race for wear, pi t-
ting or excessive heat (bluish tint). Replace tile bearings 
and races as a complete et. Replace Lhe bearing races as 
described in tep 11. If Lhe bearing and Lhe race do not re-
quire replacement, proceed lo tep 12. If reinstalling the 
original bearing(s), pack the bearing thoroughly wilh 
grease and wrap ii in a clean, lint-free cloth or wax paper. 
Wipe a film of grease across the bearing race (Figure 19). 
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The bearings and races must be lubricated after cleaning 
!hem so !hey will not rust. 
11 . Replace lhe bearing races (Figure 19) as follows: 

a. To protect the front hub from damage, remove the 
bearing races with a wheel bearing race remover 
and installer tool (JTMS part o. 33071-73) (Figure 
20). 

b. If the special tool is not available, insert a drift 
punch through the hub and tap the opposite race out 
of the hub with a hammer. Move the punch around 
the race to make sure the race is driven squarely out 
of the hub. Do not allow the race to bind in the hub 
becau e this can damage the race bore in the hub. 
Damage to the race bore will require replacement of 
the hub. 

c. Thoroughly clean the inside and outside of the hub 
with solvent. Dry with compressed air. 

d. Apply oil to the outside of the new race and align it 
with the hub. Install the bearing race with the same 
driver or socket. Drive the race into the bub until it 
bouoms out on the hub shoulder. 

CAUTION 
When installing the race, stop and check the 
alignment of lhe bean·ng race to make sure 
the race is square with the hub bore. Do 1101 
allow the race to bind during installation, or 
the J,ub race bore will be damaged. 

12. Blow any dirt out of the hub prior to installing the 
bearings. 
l 3A. On FLH. FLT and late I 99 I· I 998 FXR models, 
perfonn the following: 

a. Apply grea e to the ends of the center hub spacer 
and install it into the bub. 

b. Instal l the spacer and spacer washer as shown in 
Figure 9 and Figures 11-15. Install the spacer 
washer o !hat the shoulder faces away from the 
spacer and toward the bearing. 

138. On ail other models, apply grease to the ends of the 
center hub spacer and install it into the hub. 

NOTE 
If pe,forming this procedure 10 correct 
wheel bearing end play. make sun, 10 install 
the center h"b spacer with the carrec1 
length. 

14. Apply grease 10 each bearing race. 
I 5. Pack each bearing with grease. Then install each 
bearing in the respective bearing race. Pack the area be-
tween the bearing and oi l seal (to be instaUed later) with 
grease; repeat for both sides. 
16. Pack the seal lip cavity of each seal with grease. 
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17A. On 1984-1990 FLH and FLT cries models, instllll 
the oi l seals and the two outer a,c_le spacers as follows : 

a. One of the outer ax.le spacers is longer than the olher 
one. Install the longer axle spacer into the valve 
stem side of the wheel. Install the shoner spacer into 
the opposite side. 

b. Install the oil seals over the axle spacers and drive 
them into the bub while aligning the hole in the oil 
seal with the pacer shaft, until they are 13/64-7/32 
in. (5.16-5.55 mm) below the outside edge of the 
hub. 
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@ ALLOY REAR WHEEL 
(FLH AND FLT SERIES MODELS) 

Adjuster 
nut 

I 78. On 199 1-199 FLH and FLT series models, install 
the oil seals and the two outer axle spacers as follows: 

a. The two outer axle spacers are different. Insiall the 
outer axle spacer with the large chamfered end into 
the valve-stem side of the wheel. Position the spacer 
so that lbe chamfered end faces toward tbe bearing. 
Insiall the other spacer into the opposite ide. 

b. Install !be oi l seals over lbe axle spacers and drive 
them into Lhc hub whi le aligning the hole in the oil 
seal with the spacer shaft. On alloy wheels, the oil 
seals should be driven into the hub so that the seal is 
flush or within 0.04 in. (1.0 mm) below the outside 
edge of the hub. On laced wheels, the oil seals must 
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be installed so that Ibey are flush or within 0.02 in. 
(0.5 I mm) below the outside edge of the hub. 

I 7C. On all other models, in tall the oil seals and the 
right outer axle spacer as fo llows: 

NOT£ 
On 1984-1986 FXR a11d /985- /986 FXWG. 
FXSB a11d FXEF models. rhe righr axle 
spacer has a shoulder. The axle spacer 0 11 
/987 and farer FXR models does nor. 011 
model with the axle spacer having a shoul-
der. install it with Ihe shol4lder faci,,g 
against lhe right be.arillg. 

a. Insta ll the right ax le spacer through a new oil seal 
and align the oil cal with the right idc of the hub. 
Install the other oil seal into the left side (Figure 
21). 

b. Use a bearing driver or socket with an outside 
diameter slightly smaller than the oil seals (Figure 
22). Carefully drive the oi l seals into the hub until 
they are flush with the bub. On FXWG, FXSB and 
FXEF model , the oil seal may be installed so !bat 
the upper surface is 0usb or within 0.0 I 5 in. (0.3 
mm) below ,he outside edge of the hub. 

18. If removed, install the brake disc as described in 
Chapter Thirteen. 
19. After install ing the wheel, check the bearing end play 
as de cribcd in this section, 

REAR WHEEL 

Removal/Installation (FLH, FLT and 
FXRT Models with Enclosed Sprocket) 

Re11101,·al wit/tout disconnecling sprocket 

I. Support the motorcycle on a wing arm stand with the 
rear wheel off the ground a minimum of 4 in. 
2. On model so equipped, remove the saddlebags as de-
scribed in Chapter Fifteen. 
3. On FLH and FLT series models, remove the mufflers 
as described in Chapter Eight. 
4. Unscrew and remove the plug and O-ring (Figure 23) 
from the sprocket hou ing. 
5. Use a 318-in. Allen wrench and remove lbe bolls secur-
ing the sprocket and spacer to the rear hub. 
6A. On FLH and FLT series models, refer to Figure 24 
and perform the following: 

a. Remove the shock absorber (Figure 25) lower 
mounting bolts and lower lbe wheel 10 lbe ground. 

b. Remove the brake anchor bracket bolls and anchor. 
c. Remove the axle nut, tockwasher and washer. 
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d. Tap the axle out of the wheel far enough so that the 
axle clears the wheel but still supports the sprocket 
and drive chain housing. 

e. Move the brake caliper and carrier up and away 
from the wheel. 

f. cparate the rear wheel from the sprocket and chain 
housing. Remove the rear wheel. 

6B. On FXRT models, perfonn the fol lowing: 
a. Remove the axle nut. 
b. Tap the axle out oftl1e wheel far enough so that the 

axle clears the wheel but stil l supports the sprocket 
and left chain adjuster. 

c. Remove the spacer located between tl1e brake cali-
per bracket and the swing arm. 

d. Slide the caliper bracket to tl1c right and lower the 
rear wheel to the ground. 

CAUTION 
Do nol set 1he wheel down on the brake d;sc 
s11rface because ii can be damaged. 

NOT£ 
Place a plastic or wooden spacer between 
the brake pads. Then, if the broke lever is in-
advertemly applied, the piston will no/ be 
forced or,1 of the cylinder. ff the pis1on is 
forced 0111, disassemble the caliper to 1-eseot 
the piston. 

/11sta/latio,1 without disconne,·ted sprocket 

I. Remove the spacer from the brake pads in the rear 
brake caliper. 
2. Apply a light coat of multipurpose grease to the rear 
ax le prior to installation. 
3A. On FLH and FLT series models (Figure 24), install 
the rear wheel as follows: 

a. Make sure the righ t axle pacer is installed through 
the oi l seal. 

b. Move the rear wheel inro position with the brake 
disc on the right side. 

CAUTION 
Carefully insert the broke disc into the cali-
per assembly. Do not damage lite leading 
edges of the broke pads ,luring ins1al/otio11. 

c. Move the brake caliper inlo position bcrwecn the 
wheel and wing arm, 

d. Lift the wheel and slowly install lhe rear axle from 
the left side while aligning the spacer and sprocket 
with the rear wheel. 

CHAPTER TEN 

c. Continue to push tbe axle through the rear wheel 
and through the brake caliper carrier. Pu h the axle 
in until it bottoms. 

f. Instal l the washer, lockwasherand axle nut onto the 
rear axle .. Tighten the axle nut finger-tight. 

g. Instal l the brake anchor and the bracket bolts onto 
the brake cal iper. Then install the brake line and clip 
to the front anchor bracket bolt. Tighten the anchor 
bolt until it just starts to compress the rubber. Then 
stop and tighten the locknut. Hold the anchor bolt 
when tightening the locknut. 

h. Install the lower shock bolts and tighten s«:urely. 
3B. On FXRT models, insta ll the rear wheel as follows: 

a. Move the rear wheel into position with the brake 
disc on the right side. 

CAUTION 
Carefully insert 1he brake disc i1110 the cali-
per assembly. Do 1101 damage the leading 
edges of tire brake pads during i11stallatio,, . 

b. Lift the wheel and install the rear axle from the Jell 
side. Insert the axle through the wheel and stop it 
before it exits the opposi te side. 

c. Align the right a.< le spacer with the brake caliper 
and swing ann and push the axle through the wheel , 
axle spacer and brake caliper unlil ii bouoms out 

d. Install the washer, lockwasher and ax.le nut onto the 
rear ax le. Tighten the a, lc nut fingcr-tighL 

4. Align the holes in the hub with the sprocket. 
5. Apply clean engine oil to the sprocket bolts and tighten 
to the specification listed in Table 5. 
6. Install the plug and new O-riog (Figure 23) onto the 
procket housing. Tighten the plug securely. 

7. Perform Rear Wheel Bearing End Play Check/Adj11.<1-
mem in this section. 
8. Adjust the drive chain as described in Chapter Three. 
9. Tighten the axle nut to 60-65 ft.-lb. (80-88 •m). 
I 0. Adjust the rear brake as described in Chapter Three. 
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11. Rotate the wheel several times to make ure it rotales 
freely and that the rear brake works properly. 
12. On FLH and FLT series models, install the mufflers 
as described in Chapter Eight. 
13. On models so equipped, install the saddlebags as de-
scribed in Chapter Fifteen. 

WARNING 
Do not ride the motorcycle until the rear 
brake is operating correctly with full hy-
draulic advantage. 

JVhee/ remo,.,a/ wilh sprocket 

Refer 10 Figure 26. 
I. uppon the motorcycle on a swing arm stand with the 
rear wheel off the ground a minimum of 4 in. 
2. On models so equipped, remove the saddlebags as de-
scribed in Chapter Fifteen . 
3. On FLH and FLT series models, remove the mufilers 
as described in Chapter Eight. 
4. Remove the screws and disconnect the upper and 
lower rubber boots from the rear wheel sprocket housing. 
5. Move the boots away from tlic sprocket housing 10 
gain access to the drive chain. 
6. Rotate the rear wheel until the master link is visible. 
Disconnect the rear drive chain master Link. A chain 
breaker might be required 10 separate the chain. 
7. Remove the bolrs and washers securing the swing ann 
brackel 10 the sprocket housing and remove the bracket. 
8. Loosen and remove the ax le nut, lockwasher and 
washer. 
9. Tap the axle out of the wheel far enough so that the 
ax le almo l clears the wheel. 
I 0. On FXRT models, remove the spacer located be-
tween the brake caliper bracke1 and the swing arm. 
11. Slide the caliper bracket to the right and lower the 
rear wheel lo the ground. 
Ii. Remove the rear wheel and lhe rear wheel sprocket 
housing. 

CAUTION 
Do 1101 set the wheel down on the brake disc 
urfoce because it co11 be domoged. 

NOTE 
Place a plastic or ,voode11 spacer bemun 
tlie brake pads. Then, ,ft Ire brake le,ier is;,, . 
advertently applied. the piston will 1101 be 
forced 0111 of the cyli11der. If the piston is 
forced 0 111, disassemble the caliper 10 reseat 
the piston. 
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13. If necessary, disassemble the procket housing as-
sembly as described in 1his chapter. 

Wheel installatio11 wit/J sprocket 

Refer 10 Figure 26. 
I. Remove the spacer from the brake pads. 
2. Apply a lighl coat of mul tipurpose grease 10 lhe rear 
axle prior to installa1ion. 

CAUTION 
Carefully insert the brake disc i,ito the cali-
per assembly. Do not tlamage 1he leadirlg 
edges oft he brake pods during installation. 

3A. On FLH and FLT series models, install the rear 
wheel as fo llows: 

a. Make sure the rig.hi axle spacer is in place within the 
oil seat. 

b. Move the rear wheel into posi1ion with the brake 
disc on the right side and with the sprocket housing 
opening facing foiward. 

CAUTION 
Carefi,lly fosert the brake disc into the cali-
per assembly. Do 110 1 damage the leading 
edges of the brake pads during i11s1allatio11. 

c. Lift the wheel and inslall the rear ax le from 1he left 
side. lnsen the axle through the wheel and stop it 
before i1 exits the opposite side. 

d. Align the righl axle pacer wilh the brake caliper 
and swing arm and push the axle through the wheel , 
ax.Jc pacer and brake caliper until it bouoms om. 

e. Install the wa her, lockwasber and axle nu1 0010 the 
rear axle. Tighten the axle nut finger-tight. 

38 . On FXRT series model , install the rear wheel as fol-
lows: 

a. Move the rear wheel into position with the brake 
disc on the right side and with the sprocket housing 
opening facing forward. 

CAUTION 
Carefully i11sert 1he brake disc into the cali· 
per assembly. Do 1101 damage the leading 
edges oft he brake path; d11ring installation. 

b. Lifl the wheel and install the rear axle from the left 
side. In ·en the axle through the wheel and stop it 
before it ex.its the opposite side. 

c. Aligo the right axle spacer with the brake caliper 
and swing arm and push the axle through the wheel, 
axle spacer and brake caliper unlit it bottoms out. 
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ENCLOSED DRIVE CHAIN (FLH, FLT AND FXRT MODELS) 

1. Rubber boot 10. Nut 20A. Bearing shim 
2. Rear wheel sprocket 11. Boll 20B. Bearing race 

housing 12. Axle bracket 21 A. Sleeve 
3. Swing arm bracket 13. screw 21 B. Bearing retainer 

4A. Washer 14. Drive chain 22. Seal 
4B. BOit 15. Spacer 23. FIiier plug 

5. Bolt 16. Spacer 24. 011 laval plug 
6. l ockwa,sher 17. Bearing 25. Sprocket screw plug 
7. Nut 18. Dusi shield 26. O--rlng 
8. Bolt 19A. Spacer 27. Sprocket screw (5) 
9. Lockwasher 198. Spacer washer 28. Screw 

d lns talJ the washer, lockwasher and ax.le nul onto the 
rear axle. Tighlen the axle nut finger-right. 

4. Tighten the axle nut 10 60-65 1\.-lb. (81 -88 •m). 
5. Perform Rear Wheel Bearing Ent/ Play Check/Adjust-
ment as described in this chaprer. 

6. Atlcr perfonniag Step S, loosen the rear axle nut and 
rcconnccl the drive chain with a new master link. Attach 
the maslcrlink open clip so that the closed end faces in the 
direction of chain travel (Figure 27). 
7. Adjusl the drive chain a described in Chapter Three. 
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Masler link cllp 

1. Axle adjusting nuts 
2. Axle adjusting studs 
3. Aide nut 
4. Bra_ke anchor nut and 

cotter pln 

8. Tighten the a~lc nut to 60-65 ft.-lb. (81-88 N•m). 

9. Adjust the rear brake as described in Chapter Three. 

I 0. Apply a coating ofRTV silicone sealant to the rubber 
chain cover boots and lo the chain hou ing mating sur· 
face . 

11. Slide the boots onto the sprocket housing and secure 
with the screws. 
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12. Rotate the wheel several limes to make sure it rotates 
free ly and that the rear brake works properly. 

WARNING 
Do 1101 ride the motorcycle rmlil the re.ar 
brake is operating correctly with / 111/ hy-
draulic advantage. 

Removal (Open Drive Chain 
or Drive Belt Models) 

NOT£ 
Dr,e to the number of models and years cov-
ered in this manual. this proced11re repre-
sents a typical rear wheel removal and 
ins1allario11. 

I. Support the motorcycle on a swing arm tand with the 
rear wheel off the ground a minimum of 4 in. 
2. Remove the bolts ecuring the drive belt or chain 
guard. Remove the guard. 
3. On model so equipped, remove the saddlebags as de-
scribed in Chapter Fifteen. 
4. On models so equipped, remove the rear ~le cotter 
pin. 
5. Loosen the drive chain or belt-adjusting locknuts and 
adjuster bolts (Figure 28, typical). 
6. Loosen and remove the axle nu t and washers. 
7. Slide the ~ le out of the wheel and lower the wheel to 
the ground. 
8. Remove the axle spacer. 
9. Lift the drive chain or belt off of the sprocket and re-
move the rear wheel. 

CAUTION 
Do not seJ the wheel down on the brake disc 
surface becmise ii can be damaged. 

NOTE 
Place a plastic or wooden spacer bern,.een 
the brake pads. The11, if the brake pedal Is 
inadw?rtenrly applied, the piston will not be 
forced 0111 of the cylinder. If the piston is 
forced 0111, disassemble the caliper 10 n,seat 
the piston. 

I 0. Inspect the rear wheel assembly as described in this 
chapter. 

Installation 

I. Remove the spacer from the brake pads in the rear 
brake caliper. 
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2. Apply a light coat of multipurpose grease to the rear 
ax1c prior to inslallarion. 

CAUTION 
Carefi,1/y insert the brake disc into the cali-
per assembly. Do nOI damage the leading 
edges oft he brake pads during installation. 

CAUTION 
When installing the rear wheel in Step 3, 
carefully insert the brake disc imo the cali-
per assembly. Do 1101 damage the brake pad 
leading edges during insialla1io11. 

3A. On l 984-1990 FLH, FLT and FXR chain drive mod-
els, perform the following: 

a. Position the rear wheel into the swing arm and in-
tall the axle spacer. 

b. Install the axle through the left side. 
c. lnstall the washer, lockwasher and ax le nut 

38. On 19 4-1990 FLH, FLT and FXR belt drive mod-
els, perform the following: 

a. Position the rear wheel into Lhe swing ann and 
through the drive belt. Install the axle spacer. 

b. In tall the axle through the left ide. 
e. In tall the washer and lockwasher (1984-198 

models) and the ax.le nut. 
3C. On 1985- I 986 FXWO, FXSB and FXEF models, 
perform the following: 

a. Position the rear wheel into the swing ann and 
through the drive belt. Install the axle spacer. 

b. Install the axle through the left (laced wheel) or 
righ t (alloy wheel) side. 

e. Install the washer, lockwashcr (ifso equipped) and 
the axle nut. 

3D. On 1991 FLHand FLTmodcls,pcrfonnthefollowing: 
a. Position the rear wheel into the swing am.1 and 

through the drive belt. Install the axle spacer. 
b. Install the axle through the left side. 
e. Install the washer and the ax le nut. 

3E. On 1991 FXR models, perform the following: 
a. Position the rear wheel in10 the swing arm and 

through the drive belt. lnsta.11 the axle spacer. 
b. lo tall the axle through the right side. 
e. Install the washer and the axle nut. 

4. Perform Rear Wheel Bearing End Play Checlc/Ac/just-
menr in this chapter. 

NOTE 
!fit is necessary 10 lighten the axle m,t a bit 
more to line up the axle nut slm with the cot· 
1er pin hole in the axle, make sure you do not 
e.tceed the maximum torque specification 
listed in Table 5. 

CHAPTER TE 

Ax lal 

0 ALLOY REAR WHEEL 
(1984-EARLY 1990 FXR EXCEPT 

ENCLOSED DRIVE CHAIN) 

1A. Spac:er tearly model) 
1 B. Spacer (late model) 

2. 0 11 seal 
3. Bearing 
4. Bearing race 

5. Wheel 
6. Center hub spacer 

7A. Spacer (early model) 
7B. Spacer (late model) 
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LACED REAR WHEEL (FXWG, FXSB AND FXEF MODELSI 

17A 
lBA 8 15 16 17B 17C 

13 14 

SA. On drive chain models, perform the following: 
a. After performing Step 4, loosen the rear axle nut 

and reconnect the drive chai n with a new master 
link. Attach the master link open clip so that the 
closed end faces in the direction of chain travel 
(Figure 27). 

b. Adj ust the drive cbain as described in Chapter 
Three. 

c. Tighten the a><le nut to 60-65 ft.-lb. (81-88 N•m). 
d. On models so equipped, in tall a new colter pin and 

bend the ends over completely. 
58. On belt drive models, perform the following: 

a. Adjust tbe drive belt as described in Chapter Three. 
b. Tighten the axle nut to 60-65 ft.-lb. (8 1-88 N•m). 
c. On models so equipped, install a new cotter pin and 

bend the ends over completely. 
6. Adjust the rear brake as described in Chapter Three. 
7. Install the drive belt or chain guard and tighten the 
bolts ecurely. 
8. On models so equipped, install lhe saddlebags as de-
scribed in Chapter Fifteen. 
9. Rotale the wheel severa l times tu make sure it rotates 
freely and that the rear brake works properly. 

WARNING 
Do not ride the motorcycle until the rear 
brake is operating correctly with /111/ h)• 
draulic advantage. 

Inspection (All Models) 

Replace worn or damaged partS as described in this sec-
tion. 

1. Conerpln 13. Rear hub 
2. Locknut 14. Spacer 
3. Lockwasher 15. Plate 
4. Washer 16. Sprocket 
5. Bolt 17A.tM 
6. Brake disc 17B. Lockwasher 
7. Nut 17C. Bolt 
8. Rim 18A. Nut 
9. Spacer 18B. Washer 

10. 0 11 .... , 18C. Bolt 
11 . Bearing 19. Spacer 
12. Bearing race 20. Rear a•le 

I . Turn each inner bearing race by hand. The bearing 
should rum smoothly. Some axia l play (end play) is nor-
mal, bu1 radial play (side play) should be negligible. See 
Figure 29. If one bearing is damaged, replace both bear-
ings as a et. Refer to Fron/and Rear H11bs in this chapter. 
2. Clean the axle and axle spacers in solvcn110 remove all 
grease and dirt Make sure the axle contact surfaces arc 
clean and free of dirt and old grease. 
3. Check tl1e axle runout with a set ofV-blocks and a dial 
indicator (Figure 30). 
4. Check the pacers for wear, burr and damage. Re-
place as necessary. 
5. Check the brake disc bolts for tightness. To service the 
brake disc, refer to Chapter Thirteen. 
6. Check wheel runout and spoke tension (laced wheels) 
as described in thi chapter. 
7. While the wheel is otT, check the tightness oflhe brake 
disc bolts. Refer to the torque listed at the end of Chapter 
Thirteen. 

Rear Wheel Bearing End Play 
Check/Adjustment (1984-Early J990 
FX:R, FXWG, FXSB and FXEF Models) 

Wheel bearing end play is controlled by the length of 
the center bub spacer. Refer to Figures 31-33. Check the 
end play every time the rear wheel is removed or when-
ever unstable handling is noticed. 
I . Support the motorcycle on a swing arm stand with the 
rear wheel off the ground. 
2. Tighten lhe axle nut to 60-65 ft.-lb. (8 1-88 N•m). 
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ALLOY REAR WHEEL IFXWG, 
FXSB AND FXEF MODELS) 

1. Spacer 
2,. 011 seal 
3. Bearing 
4. Bearing race 

5. Wheel 
6. Center hub 

&pacer 
7. Spacer 

CHAPTER TEN 

CHECKING FRONT WHEEL 
END PLAY 

@ LACED AND ALLOY REAR WHEEL ILATE 1991-1994 FXR SERIES MODELS) 

10116543 

1. Screw 
2, Brake disc 
3. Spacer 
4. OIi seal 
5. Bearing 
6. Bearing race 
7. Spacer sleeve 

(casl wheel) 
8. Spacer sleeve 

(laced wheel) 

9. Wheel 
1 o. Bearing spacer 
11 . Spacer washer 
12. Nut 
13. Sprocket 
14. Spacer 
15. Washer 
16. Bolt 

ALLOY REAR WHEEL 11999 FXR2 MODELS) 

3. Mount a dia l indicator so that the plunger contacts the 
end of the ax le (Figure34). Grasp the wheel and move it 
back and forth by pushing and pulling it along the axle 
centerl ine. ote the axle end play and refer to Table I 
specifica tions. 

1. Boll 
2.. Brake disc 
3. Spacer 
4. Oil seal 
5. Bearing 
6. Spacer washer 
7. Washer 

8. Wheel 
9. Center hub spacer 

1 o. Driven sprocket 
11. Cover 
12. Spacer 
13. Washer 
14. Bott 

4. If the end play is incorrect, replace tl1e center hub 
pacer. Refer to Figures 31-33. Install a longer spacer for 

less end play and a shorter spacer for moreeod play. Spac-
ers with three different length are avai lable from a 
Harley-Davidson dealership as follows: 
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@ ALLOY REAR WHEEL (1999 FXR3 MODELS) 

1. Bolt 8. Washer I .. 2. Brake disc 9. Wheel 
3. Hub plate 10. Center hub spacer l a ' ' , I\ : ·o ' ))' .... _ c ''i'[ .rmJ,,~ 4. Spacer 
5. on seal 
6. Bearing 

11 . Driven sprocket 
12. Spacer 
13. Washer 
14. Bo~ 

2 3 4 5 6 7 8 9 10 6 511 12 14 
7. Spacer washer 

1. Wheel assembty e. Lockwasher 
2. Spacer 9. Bolt 
3. Bearing rsce 10. Beluprocket 
4. Bearing 11 . Ring 
5. OIi seal 12. Bolt 
6. Spacer 13. Brake disc 
7. Sprocket 

a. Orange color: 4.420 in. (11 2.27 mm). 
b. Yellow color: 4.434 in. ( 112.62 mm). 
c. White color: 4.448 in. (112.98 mm). 

5. Install a new spacer and recheck the end play. 

Rear Wheel Bearing End Play Check/Adjustment 
(Late 1991-1998 FXR Series, FXR2 and FXR3 
Models and FLO and FLT eries odel) 

Wheel bearing end play is controlled by the lengtli of 
the center hub spacer. Refer 10 Figures 35-41 . Check the 
end play every time the rear wheel is removed or when-
ever unstable handling is noticed. 

ALLOY AND LACED REAR 
WHEEL (1991-1996 FLH 

AND FLT SERIES MODELS) 

1. Spacer 
2. Oiloeal 
3. Bearing 
4. Bearing race 
5. Spacer washer 
&. Spacer 

7A. Center hub spacer 
(cast wheel) 

7B. Center hub spacer 
(laced wheel) 

8. Wheel 
9. Specer 

1 o. Outer spacer 

I. Suppon the motorcycle on a swing arm stand with lhe 
rear wheel off the ground. 
2. Tighten 1he axle nm 10 60-65 ft.-lb. (8 1-88 N•m). 
3. Mount a dial indicator so that the plunger contacts the 
end of the axle (Figure 34). Grasp the wheel and move it 
back and fonb by pushing and pulling it along lhe axle 
centerline. ote the axle end play and refer 10 Table I for 
specifications. 
4. lflbe end play is incorrect, replace the spacer washer. 
Refer 10 Figures 35-41 . lnstaU a lhicker spacer washer for 
less end play and a thinner spacer washer for more end 
play. Spacer washers with five different thicknesses are 
avai lable from a Harley-Davidson dcalersb.ip as follows: 

a. 0.030-0.033 in. (0. 76-0.84 mm). 
b. 0.015-0.0 I 7 in. (0.38-0.43 nun). 
c. 0.0075-0.0085 in. (0. 190-0.216 mm). 
d. 0.0035-0.0045 in. (0.089-0.1 14 mm). 
e. 0.0015-0.0025 in. (0.038-0.064 nun). 
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5. Install o new spacer washer and recheck the end play. 

REAR HUB 

Tapered ro ller bearings are installed on each side of the 
hub. A center hub spacer installed between the bearings 
maintains front wheel bearing end play within a pecilied 
range. 

The bearing races are pressed into tl1e hub and should 
not be removed unless they require replacement. 

Disassembly/Inspection/Assembly 
(Enclosed Drive Chain) 

NOTE 
The bearings and races are matched. Keep 
the parts separate and label rhem 10 ensw-e 
correct ins1allatio11. 

I. Remove the rear wheel as described in this chapter. 
2. Remove the axle spacers from each side of the bub if 
Ibey are sti ll in place. Note the locations on the hub to en-
sure correct installation. 
3. If necessary, remove the brake disc as described in 
Chapter Thirteen. 
4. Remove the bearing assembly from the rear µrocket 
as fo llows: 

a . Remove the bolts (5, Figure 26), washers and nuts 
securing the front and rear of the sprocket housing 
together. Then remove the long bolts (8, Figure 26), 
lockwashers and nuts from tile right side of the 
housing. 

b. Remove the bo!ts, axle bracket ( 12, Figure 26) and 
screws from the left side of the housing. Separate 
the two housings. 

c. Remove the sprocket assembly and spacer (15, Fig-
ure 26) from the wheel. 

d. Carefully pry the left seal.s out of the sprocket. Place 
a rag under tl1e pry tool to protect the sprocket sur-
face. 

e. Then remove the bearing (17, Figure 26), spacer 
washer (19) and sleeve (21A) from the left side. 

f. Remove the du t hicld from tile right side of the 
bub. 

5. Remove the bearing assembly from the rear hub as fo l-
lows: 

a. Remove the right axle spacer. 
b. Carefully pry tile righ t seals out oftbe hub. Place a 

rag under the pry tool to protect the hub surface 
(Figure 42). 

c. Remove the bearing (Figure 43), hub pacer and 
sleeve (Figure 44) from the hub. 

CHAPTER TEN 

ALLOY REAR WHEEL 
11997-1998 FLH AND 
FLT SERIES MODELS) 

1. Bolt 8. Center hu b spacer 
2. Washer 9. Wheel 
3. Spacer 10. Washer 
4. Driven sprockel 11 . Spacer washer 
5. Spacer 12. Brake disc 
6. Oil seal 13. Boll 
7. Bearing 

0 ALLOY REAR WHEEL 
ENCLOSED CHAIN (FLH, FLT 
AND FXR SERIES MODELS) 

1. Boll 6. Bearing race 
2. Brake disc 7. Spacer 
3. Spacer 8. Sleeve 
4 . 0 11 ••• , 9. Wheel assembly 
5. Bearing 

6. Wash the bearing thoroughly in clean solvent and dry 
witb compressed air. Wipe off the bearing races with a 
clean rag dipped in olvent. 

7. Theo check the roller bearings and races for wear, pit· 
ting or excessive heat (blui h tint). Replace the bearings 
and races as a complete set. Replace lhe bearing races as 
described in tep 8. If the bearing and the race do not re-
quire replacement, proceed to tep 9. I f reinstalling the 
original bearing(s), pack the bearing thoroughly with 
grease and wr•p it in a clean, lint-free cloth or wax paper. 
Wipe a fi lm of grease across the bearing race so it will not 
rust. 
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8A. To replace the sprocke1 bearing race, perform the fol-
lowing: 

a. Support the sprocke1 on a wooden block. 

b. In ert a drift punch through the sprockel and lap the 
opposite race out of the sprocket hub with a ham-
mer. Move the punch around the race 10 make sure 
the race is driven squarely out of the sprocket hub. 
Do 001 allow the race 10 bind in the sprocket hub be-
cause this can damage the race bore in the sprocket 
hub. Damage to the race bore will require replace-
ment of the procket. 
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c. Thoroughly clean the inside and outside of the hub 
with solvent. Dry with compressed air. 

d. Apply oil to the oulSide of the new race and align ii 
with the sprocket hub. 

e. Use a bearing driver or socket with an outside diam-
eter slightly smaller than the bearing race to drive 
the race into the sprockc1 hub until it bottoms out on 
the hub shoulder. 

NOTE 
IJ'/oe11 installing the race. stop a11d check the 
ahgnment of the bearing race /0 make sure 
the race is square with the sprocket hub 
bore. Do not allow the race /0 bind during 
ins1al/ation. or the sprocke1 hub race bore 
will be damaged. 

88. To replace the hub bearing race, perform the follow-
ing: 

a. To protect the front hub from damage, remove the 
bearing races with a wheel bearing race remover and 
installer 100I (JIMS part No. 33071-73) (Figure 20). 

b. If the special 1001 is not available, insert a drift 
punch through the bub and iap the oppo ile race out 
of the hub with a hammer. Move the punch around 
the race to make sure the race is driven squarely out 
of the hub. Do nol allow the race to bind in the hub 
because this can damage the race bore in the hub. 
Damage 10 the race bore will require replacement of 
the bub. 

c. Thoroughly clean the inside and outside of the hub 
with solvent. Dry with compressed air. 

d. Wipe the oulside of the new race with oi l and al ign 
it with the hub. Install the bearing race with the 
same tool, bearing driver or socket. Drive the race 
into the hub until it bottoms out on the hub shoulder. 

CAUTION 
When installing tlte race. ,iop 011d check the 
alignment of the bearing race to make .tun? 
the race is square wilh the hub bore. Do not 
allow the race 10 bind during /nstal/a1io11, or 
the hub race bore will be damaged. 

9A. To assemble the sprocke1 assembly, perfom, the fol-
lowi.ng: 

a. Pack the bearing with bearing greaSe. 
b. Wipe the bearing race wilb grease. 
c. Pack the seal lip cavity of each seal with grease. 
d. Assemble the bearing assembly in the order shown 

in Figure 4J . 
98. To assemble 1hc huh assembly, perform the follow-
ing: 
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a. Blow any dirt out of the bub prior 10 installing the 
bearing. 

b. Wipe the ends of the bearing spacer with grease. In-
stall the sleeve and spacer into the hub. 

NOTE 
Jfrliis procedure i's being performetl 10 cor-
rect wheel bearing end play. install the cen· 
ter hub s/el!l1e of the correc1 length. 

c. Wipe the bearing race with grease. 
d. Pack the bearing with grease and install it into the 

bearing race. 
e. Pack the seal lip cavity with grease. 
f. Install the seal so that it is flush with the hub bearing 

bore surface. 
g. Wipe the seal lip with oil and install the ax le spacer 

into the seal. 
10. If the brake disc was removed, install it as described 
in Chapter Thirteen. 
11. Install the axle spacers into the correct side of the hub 
as noted during removal. 
12. Install the rear wheel as described in this chapter. 
13. Check the bearing end play as described in this chap-
ter. 

Disassembly/Inspection/As embty (All 
Models Except Enclosed Drive Choin) 

Refer 10 Figures 31-40. 

NOTE 
if 011/y tlte axle spacer is goi11g to be re-
placed or exchanged, remove the bearing 
opposite 1J1e brake disc. 

NOTE 
The bearings and races are matched. Keep 
the pa.rts separate and label them 10 ensure 
correct in tallatio11. 

I. Remove the rear wheel a described in lb.is chapter. 
2. Remove tl1e axle spacers from each side of the-hub if 
they are till in place. Refer to Figure 45 and Figure 46. 

ote the locations on the hub 10 ensure correct installa-
tion. 
3. If necessary, remove the brake disc as described in 
Chapter Thirteen. 
4. lfnece sary, remove the driven sprocket as described 
in this chapter. 
5. Carefully pry one of the cals out of the bub (Figure 
42). Place a rag under the pry 100110 protect the hub sur-
face. 
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6A. On 1991 - 1998 FLH and FLT series models, remove 
the bearing (Figure 43), spacer washer, spacer and cenler 
hub spacer from the bub. ote that the spacer washer has a 
shoulder. Wa h these parts thoroughly in solvent and dry 
with compressed air. 
6B. On all other models, remove the bearing (Figure 43) 
from the race. Then remove the center hub spacer from the 
hub and wash it thoroughly in solvent. Dry with com-
pressed air. 
7. Remove the opposite bea.ring. 
8. Wash the bearings thoroughly in clean solvent and dry 
with cornpre sed air. \Vipc the bearing races off with a 
clean rag dipped in solvent. 
9. Then check the rol ler bearings and races for wear, pit-
ting or excessive beat (bluish tint). Replace the bearings 
and races as a complete set. Replace the bearing races as 
described in Step I 0. lf the bearing and the race do not re-
quire replacement, proceed 10 Step 11. lf reinstalling the 
original bearing(s), pack the bearing thoroughly with 
grease and wrap it in a clean, lint·free clolh or wax paper. 
Wipe a film of grease across the bearing race (Figure 47). 
The bearings and races must be lubricated after cleaning, 
so they will not ru 1. 

10. Replace the bearing races (Figure 47) a follows: 
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a. To protect the front hub from damage, remove the 
bearing races with a wheel bearing race remover 
and installer tool (J IM$ part o. 33071-73) (Figure 
20). 

b. If the tool is not available, in crt a drift punch 
through the bub and tap the opposite race out of the 
hub with a hammer. Move the punch around the 
race to make sure the race is driven squarely out of 
the hub. Do not allow the race to bind in the hub 
because this can damage the race bore in the bub. 
Damage to the race bore will require replacement of 
the hub. 

c. Thoroughly clean the inside and outside of the bub 
with solvent. Dry with compre ed air. 

d. Wipe the outside of the new race with oil and align 
it with the hub. IJlstall the bearing race with the 
same tool, bearing driver or socket. Drive the race 
in10 the hub until it bottoms out on the hub houlder. 

CAUTION 
Wiren installing the race, slop and check the 
alignment of the bearing race to make sure 
the race is square with the hub bore. Do nol 
allow the race to bind d11ring installation, or 
the hub race bore will be damaged. 
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11. Blow any dirt out of the hub prior to installing the 
bearings. 

NOTE 
If pe1fom,i11g this procedure to correct 
wheel bearing end play, make sure you i,z. 
stall rhe center hub spacer wi1h the correcl 
/e11gth. 

12A. On 1991-1998 FLH and FLT and late 1991-1998 
FXR series models, perform the following: 

a. Apply grease to the end of the center hub pacer 
and install it into the bub. 

b. Install the spacer and spacer washer as shown in 
Figure 33 or Figure 39. 

c. Position the spacer washer with the smaller diame-
ter facing outward toward the bearing and install it 
on the disc brake side. 

WARNING 
On FXLR models with alloy disc wheels, the 
spacer washer 011d spacer nmst be i11stalle,J 
011 the sprockel side of wheel. Installing 
these parts 011 the bra/re disc side will re· 
duce wheel bearing end play that co11/d 
cause bearing seizure and rear wheel 
lockup. 

CAUTION 
If the spacer washer is installed with the 
large diameler facing the bearing it could 
comact the bearing rollers and damage the 
beari,ig, 

128. On all other models, apply grease to the ends of the 
spacer and install it into the hub. 
13. Apply grease to each bearing race. 
I 4. Pack both bearings with grease and install them into 
~,e correct bearing race noted during removal. 
15. Pack the seal lip cavity of each cal with grease. 

NOTE 
Jllhe11 installi11g the seals ill Step I 4, use a 
bearing driver or socket wilh an outer diam-
eter slightly mailer than the seal (Figure 
48) and carefully drive the seals into the 
ht4b. Ins tall all seals so that the closed sides 
face out. 

16A. On 1990 and earlier FUI and FLT series models, 
inst11JI both seals so that the outer surfaces are flush with 
the outer bub surface. 
168. On 1991 FLH and FLT series models, install the 
seals as follows: 

a. On alloy wheels, install the right eal so that the 
outer surface is flush with the outer bub surface. lo-
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stall the left seal until the outer surface is 0.031 in. 
(0. 79 mm) below the outer hub urfacc. 

b. On laced wheels, in tall both oi l seals o that the 
outer surfaces are flush with the outer hub surface. 

I 6C. On 1984-1990 FXR series models, insta ll both seals 
so that the outer surfaces are 19/64-5/ 16 in. (7.54-7.94 
mm) below the outer hub surface. 
16D. On 1991-1994 FXLR models with alloy disc 
wheels, install the seals as follows: 

a. Install the right seal so that the outer urface is flush 
with the outer hub surface. 

b. Install the left seal unti l the outer surface is 0.3 1 in. 
(7 .9 mm) below the outer hub surface. 

16E. n all other 1991 -1998 FX.R erie model. install 
the seals as follows: 

a. On alloy wheels, install both seals so that the outer 
surfaces are 0.3 1 in. (7 .9 mm) below the outer hub 
surface. 

b. On laced wheels, install both seals so that the outer 
surfaces are 0.26-0.28 in. (6.6-7.1 mm) below the 
outer hub surface. 

I 6F. On FXWG, FX B and FXEF models, install the 
seals as follows : 

a. On alloy wheels, install both seals so that the outer 
surfaces are 0.31 in. (7.9 mm) below the outer hub 
urfacc. 

b. On laced wheels, install both seals so that the outer 
surfaces are 0.203-0.2 19 io. (5. 16-5.56 mm) below 
the outer hub surface. 

17. If the brake dise was removed, insrall it as described 
in Chapter Thineen. 
18. If the driven sprocket was removed, install it as de-
scribed in this chapter. 
19. After the wheel i insralled on the motorcycle and the 
rear ax.le tightened to the specified torque specification, 
the bearing end play should be checked as described in 
Lh.is chapter. 

DRIVE SPROCKET A EMBLY 
(CHAIN-DRIVEN MODELS) 

Removal/lnstallat:ion 

I A. On closed drive chain models, remove the rear wheel 
and sprocket as described in this chapter. 
I B. On open drive chain models, perfonn the following: 

a. Remove the rear wheel as described in this chapter. 
b. Remove the bolts and nuts (Figure 49) securing the 

sprocket to the hub and remove the sprocket. 
c. On models so equipped, remove the sprocket 

spacer. 
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2. Installation is the reverse of these steps. Apply clean 
engine oi l to the sprocket bolts and tighten to the specifi-
cation listed in Table S. 

WARNING 
If replacing sprocket bolts, replace with rhe 
same grade bolt. 

Inspection 

Inspect the driven sprocket teeth. If the teeth are visibly 
worn or undercut (Figure SO), replace the driven sprocket 
as described in this section. 

CAUTION 
Jf the driven sprocket requires replacement, 
lllso replace the engine drive sprocket and 
the drive chain. Never install a neut drive 
clrai11 over worn sprockets or a worn drive 
chain over new sprockets. The old parts will 
prematurely wear ow the new port. 

If the rear sprocket requires replacement, also inspect 
the drive chain a described in Chapter Three and the en-
gine sprocket as described in Chapter Six. They also 
might be worn and need replacing. 
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Masler llnk clip 

DRIVE CHAIN 

Removal/Installation 

I. Suppon the motorcycle on a swing arm stand with the 
rear wheel off the ground. 
2. Loo en the rear axle nut, chain adju ter nuts and the 
anchor bolt (ifso equipped). 
3. Push the rear wheel as far forward in the swing ann as 
possible. 
4. On enclosed drive chain models, perform the follow-
ing: 

a. Remove the bolts, washers aod nuts securing the 
upper chain cover in place. 

b. Slide the cover forward to expose as much of the 
upper chain run as possible. 

c. Secure the cover with a bungee cord. 
5. Tum the rear wheel and locate the drive chain master 
link on the rear sprocket. 
6. Remove the master link spring clip and separate the 
chain. A chain breaker might be required to separate the 
chain. 
7. If installing a new drive chain, perfonn the following: 

a. Connect the new chain to the old chain with the old 
master link. 

b. Pull the new chain through the front sprocket. lfthe 
original chain is to be reinstalled, connect it to an 
old chain or tic a piece of wire approximately 20 in. 
(50.8 cm) long to the drive chain. 

c. Pull the chain o that the old chain or wire is routed 
around the front sprocket. Disconnect the old chain 
and remove it. 

8. Install by reversing these removal steps whi le noting 
the fo llowing: 

a. Install a new drive chain master link spring clip with 
the closed end facing in the dircctlOn of chain travel 
(Figure 51 ). 

b. Adjust the drive chain as described in Chapter 
Three. 
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c. Tighten the axle nut to 60-65 ft.-lb. (80-88 • m). 
d. On enclosed drive chain models (Figure 52), apply 

a coating of RTV ilicone sealant to the rubber 
chain cover and lo the chain housing mating sur-
faces. Secure 1he boots wi1h its screws, nuts and 
washers. 

e. Rotate the wheel several time to make sure ii ro-
tates smoothly. Apply the brake several times 10 
make sure it operates correctly. 

f. Adjust the rear brake as described in Chapter Three. 

Lubrication 

Refer to Chapter Three for drive chain lubrication. 

DRIVEN SPROCKET ASSEMBLY 
(BELT-DRIVEN MOD ELS) 

l.nspection 

lnspect the sprocket teeth (Figure 53). If the teeth are 
vi ibly worn, replace the drive belt and both sprockets. 

Removal/Installation 

I. Remove the rear wheel as described in this chapter. 
2. Remove the bolts and washers (F'igure 54, typical) se-
curing the driven sprocket to the hub and remove the 
sprocket. 
3. Position the driven prockct onto the rear hub. 
4. Apply a light coat of medium-strength threadlocking 
compound to the bolts prior to installation. 
5. Install the bolts and wa hers and tighten the bolts to 
55-65 ft.-lb. (75-88 •m). 

DRIVE BELT 

CAUTION 
Wlie11 handling 1/te drive bell, never wrap it 
i11 a loop smaller 1ha11 5 in. (130 mm) or 
bend it sharply. This will weaken or break 
1/ze belt.fibers and cause premature bel1fail-
ure. 

Removal 

NOTE 
ff the existing drive belt is being reinstalled, 
install ii so ii ,ravels in the same direcJion. 
Before removing the belt, draw an arrow on 
the top surface of the belt facingfon,•ard. 
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ENCLOSED DRIVE 

1. Rubber t!:;'!procket 2. Rearw 
housing bracket 3. Swing arm 

4A. Washer 
4B. Boh 

5 Bott 
s: Lockwasher 
7. Nut 
8 Bolt 
9: Lockwashflr 

CHAIN (FLH, FXRT MODELS) FLT AND 

10. Nut 
1, Bolt 
12: Axle bracket 
13, Screw 
14. Drive chain 
15. Spacer 
16. Space( 
17 Beo~ng 
1s: Oust shield 

Spacer 
19A. Spacer washer 19B. 

20A. Bearing shim 
208. Bearing race ~~:: :~e:,~~g retainer 

22. Seal 
23 Fii ler plug 
24, Oi l level p lug w plug 
25. Sprocket sere 

26. 0 -rtngket $Crew (5) 27. Sproc 
28. Screw 

CHAPTER TE 
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I. Remove the exhaust system as described in Chapter 
Eigh1. 
2. Install wooden blocks or a floor jack under the trans-
mission and engine assembly. 
3. Remove the compensating sprocket and clutch as de-
scribed in Chapter Five. 
4. Remove the primary chain inner housing as described 
in Chapter Five, 
5. Remove the rear wheel as de cribed in this chapter. 
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6. Remove the swing arm as described in Chapter 
Twelve. 
7. Remove the drive belt from the drive sprocket and re-
move the drive belt from the frame, 

l ostallation 

NOTE 
/ftl,e existing drive bell Is being reinstalled, 
install ii so ii travels in the same direction as 
noted prior to remo ,1'11. If a new drive belt is 
being installed, ii Clm be installed in either 
direction. 

I. Install the drive belt onto the drive sprocket. 
2. Correctly position the drive belt and install the swing 
arm as described in Chapter Twelve, 
3. Ins tall the rear wheel as described in this chapter. 
4, Remove the wooden blocks or floor jack from under 
the transmission and engine assembly, 
5. Install the primary chain inner housing as described in 
Chapter Five. 
6, Install the compen ating sprocket and clutch as de-
scribed in Chapter Five. 
7. Install the exhaust system as described in Chapter 

even. 

1.nspcction 

Do 001 apply any type of lubricant to the drive belt. In-
spect the drive belt and teeth (Figure 55) for severe wear, 
damage or oil contamination. 

Refer 10 Figure 56 for various types of drive belt wear 
or damage. Replace the drive belt ifit is worn or damaged, 

WH EELR NO UT 

I. Remove u,e froot or rear wheel as described in this 
chapter. 
2. Install the wheel in a wheel truing stand and check the 
wheel for excessive wobble or runout. 
3. If the wheel is not running true, remove the tire from 
the rim as described in this chapter. Then remount the 
wheel into the truing tand and measure axial and lateral 
runout (Figure 57) with a pointer or dial indicator, Com-
pare actual runout readings with the service limit specifi. 
cation in Table I. Note the following: 

a. On disc or alloy wheels, if the runout meets or c~-
ceeds the service limit in Table I , check the wheel 
bearings as described under Front and Rear Hub io 
this chapter. If the wheel bearings are acceptable, 
replace the alloy or disc wheel because it cannot be 
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serviced. Inspect rhe wheel for cracks, fracrures, 
dents or bends. Replace a damaged wheel. 

WARNING 
Do not t.ry to repair damage to a disc wheel 
because it will result in an u11safe riding 
condition. 

b. On laced wheels, if the wheel bearings, spokes, hub 
and rim assembly are not damaged, the runout can 
be corrected by truing the wheel. Refer to Rim and 
laced Wheel Service in this chapter. If u,e rim is 
denied or damaged, replace the rim and rebui ld the 
wheel. 

4. While the whee l is off, perform the following: 
a. Check the brake disc mounting bolts (Fig11rc 49) 

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 WH EEL ERVICE 

The laced wheel assembly consists ofa rim, spokes, nip-
ples and hub containing the bearing , and spacer collar. 

Component Condition 

Wheels arc ubjccted to a ignificant amo11n1 of p11nish-
rnent. Inspect the wheel regularly for lateral (side-to-side) 
and rodial (up-and-down) runout and even spoke tension 
and visible rim damage. When a wheel bas a noticeable 
wobble, it is out of true. This is usually cause by loose 
spokes, but it can be caused by an impact-damaged rim. 

Truing a wheel COtTects the lateral and radial runout to 
bring the wheel back into specification. The condition of 
the individual wheel components will effect the ability to 
succc fully true the wheel. Note the following: 
I. Spoke condition. Do not attempt to true a wheel wilh 
bcot or damaged spokes. Doing so places an excessive 
amount of tension on the spoke and rim. The spoke might 
break and/or pull through the spoke nipple bole in the rim. 
In pect the spokes carefully and replace any pakes that 
are damaged. 
2 . ipple condition. When lTUing the wheels, the nipples 
should tum freely on the spoke. It i common for the 
spoke threads to become corroded and make turning the 
nipple difficult. Spray a penetrating liquid onto the nipple 
and allow sufficien t 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 lire from 
the rim and cut the spoke( ) out of the wheel. 
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@ DRIVE BELT INSPECTION 

~lnlemaltoolh 
~t:::::::::::==::::'::'~::::'.:::::::::::::icracks 

~Missing teeth 

Stone~ . 

~Stone damage 

~Chipping 

~nookwear 

3. Rim condition. Minor rim damage can be cotTCCted by 
truing the wheel; however, trying to correc1 excessive 
runout caused by impact damage causes hub and rim dam-
age due to spoke overtightening. Inspect the rims for 
cracks, Oat spots or dents. Check the poke holes for 
cracks or enlargement. Replace rims wilh excessive 
damage. 

Wheel Truing Preliminaries 

Before checking runout and truing the wheel, note the 
following: 
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@ WHEEL RUNOUT 

LATERAL ADJUSTMENT 
Centertlne 

Rlm~I~ 

l,f \~ 
Loosen 

A 

- Tomovarlm 
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I. Make sure the wheel bearings are in good condition. 
Refer to Frolll and Rear Hubs in this chapter. 
2. A small amounl 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 I lislS the lateral (side- to-side) and radial 
(up-and-down) runout limit speci fications. 
3. The ruoout can be cheeked on the motorcycle by 
mounting a pointer agains1 the fork or swing ann and 
slowly rotating the wheel. 
4. Perfonn major wheel truing with the tire removed and 
lhe wheel mounted in a truing stand (Figure 57). lfa stand 
is not available, mount the wheel oo the molorcycle with 
spacers on each :side of the wheel to prevent it from sliding 
on the axle. 
5. Use a spoke nipple wrench of the correcl iz:e. Using 
the wrong type of tool or one thal is the incorrect size will 
round off lhe spoke nipples and make adjus1men1 diffi-
cult. Quality spoke wrenches have openings that grip the 
nipple on four comers to preveot nipple damage. 
6. Refer lo the spoke nipple torque specifications in Ta-
ble 4 or Table 5 when u ing a torque wrench. 

Wheel Truing Procedure 

I. Position a pointer facing toward the rim (Figure 57). 
Then spin the wheel slowly and cheek the lateral and ra-
dial runout. If the rim is oul of adjustment, continue with 
Step 2. 

NOTE 
If there is a large number of loose spokes, 
make sure the hub is centered in the rim. 
This must be do,ie visually as there are no 
hub and rim centering specifications for 
these models. 

NOTE 
The number of spokes 10 loosen and tighten 
iii Steps 2 and 3 depends on how Jar the nm-
out is our of adjustment. As a minimum, a/. 
ways loosen I""' or three spokes. Then 
righten the opposite /WO or three spokes. If 
the nmout 1S excessive and affects a greater 
area along rhe rim, a greater number of 
spokes will require adjrutmelll. 

2. If Uie lateral (s ide- to-side) runout is oul of specifica-
tion, adjust the wheel by using Figure 58 for an example. 
To move the rim 10 the right in Figure 58, loosen poke A 
and tighten spoke B. Always loosen and tighten the 
spokes an equal number of turns. 
3. If the radial (up and down) runout is out of specifica-
tion, the hub is not centered in the rim. Draw the high 
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point of the rim toward the centerline of lhe wheel by 
loosening the spokes in tbe area of the high point and on 
lhe same side as the high point, and tightening the spokes 
on the side oppo itc the high p0int (Figure 59). Tighten 
spokes in equal amounts to prevent disl'ortion. 
4. Aller truing the wheel, seat each sp0ke in the hub by 
tapping it with a !lat nose punch and hammer. Then re-
check the sp0ke tension and wheel runout. Readjust if 
necessary. 
5. Check the ends ofthc pokes where they are threaded 
in the nipples. Grind off ends that protrude through the 
nipples. 

DI.SC A D ALLOY WHEELS 

Disc and alloy wheels consist of a single assembly 
equipped with bearings aod a spacer sleeve. 

Although lhese wheels are virtually maintenance free, 
they mu t be checked for damage at the maiotcnancc in· 
tervals in Chapter Three. Also, check the wheel prior to 
installing a new tire. Wheel bearing service is described in 
this chapter. 

Inspection 

Before checking runout and truing the wheel, note the 
fo llowing: 
I. Make sure the wheel bearings are in good condition. 
2. Perfonn wheel runout with the lire removed and the 
wheel mounted in a truing stand (Figure 60). lfa stand is 
not available, mount the wheel on the molorcycle with 
spacer., on each side of the wheel to prevent it from sliding 
on the axle. 
3. The maximum axial (end play) and radial (side play) 
runout is listed in Table I. 

WARNING 
Do 1101 try 10 repair any damage 10 a disc or 
alloy wheel becaitSe it will result i,1 a11 1111 -
sa/e riding condilio11. 

WH EEL BALA CE 

An unbalanced wheel is unsafe. Depending on the de-
gree of unbalance and the speed of lhc motorcycle, the 
rider might experience anything from a mild vibration to a 
violent shimmy that can cause loss of control. 

On alloy or disc wheels, weights are aaached to the flat 
surface on the rim (Figure 61 ). On laced wheels, lhe 
weights are attached to the spoke nipples (Figure 62). 
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Before attempting to balance the wheel , make sure the 
wheel bearings arc in good condition and properly lubri-
cated. The wheel must rotate freely. 
I A. Remove the front wheel as described in this chapter. 
18. Remove the rear wheel as described in this chapter. 
2. Mount the wheel on a fixture (Figure 63) so it can ro-
tate freely. 
3. Spin the wheel and let it coast to a stop. Mark the ti re at 
the lowest point. 
4. pin the wheel several more times. If the wheel keeps 
corning to rest at the same point, it is out of balance . 
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5A. On alloy or disc wheels, tape a test weight to the up-
per or light side of the wheel (Figure 6 1). 
5B. On laced wheels, attach a weight to the spoke (Fig-
ure 62) on the upper or light side of the wheel. 
6. Experimem with different weights until the wheel co-
mes to a stop al a different position every 1imc it is spun. 
7. On disc or alloy wheels, remove the test weight and in-
stall the correct weight. 

a. Attach the weights to the flat surface on the rim 
(Figure 61 ). Clean ttie rim of all road debris before 
installing the weights; otherwise, the weights might 
fall off. 

b. Add weights in 1/4 oz. (7g) increments. If I oz. (28 
g) or more must be added to one location, apply half 
the amount to each side of ttie rim. 

c. To apply OEM wheel weight , remove ttie paper 
backing from ttie weight and apply ttiree 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 IO seconds. To allow 
the adhesive to cure properly, do not use ttie wheel 
for eight hourS. 

8. When titting weights on laced wheels for ttie final 
time, crimp ttie weights (Figure 62) onto ttie spoke with 
slip-joint pliers. 

TIRES 

Tire Safety 

Maintain the lire inflation pressure at the specification 
in Table 2 and Table 3. If a dilfereat brand of tire is used, 
fo llow the inflation recommendation provided by the tire 
manufacturer. Tire inflation specificalions are cold infla-
tion specific.ations. Do not check/adjust tire pressure after 
riding the motorcycle. 

Always allow the tires to warn, up by riding before sub-
jecting ttiem to high cornering loads. Warm tires provide 
more adhesion. 

ew tires provide significantly less adhe ion until ttiey 
are broken in. Do not subject new tires to high speed or 
high cornering forces for at least 60 miles (100 km). Be 
especially careful when encountering wet conditions with 
new ti res. 

TrRE CHANGING 

The alloy or disc wheels can easi ly be damaged during 
tire removal. Take special care with tire irons when 
changing a tire to avoid scratches and gouges to the outer 
rim surface. lnseti scraps of leather between ttie tire iron 
and the rim to protect the rim from damage. All original 
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equipmenl alloy or disc wheels are designed for use with 
tubeless tires only. All laced wheels u e a tube and tire 
combination. 

When removing a tubeless tire, take care not to damage 
the tire beads, inner liner of the tire or the wheel rim 
flange. Use tire levers or flat handle ti re irons wilh 
rounded heads. 

'fire Removal 

CAUTION 
To avoid damage whe,i removing 11,e tire, 
support the wheel on two WO()t/e11 blocks so 
neither the brake di.sc nor 1he driven 
sprocket comacts the floor. 

NOTE 
To make tire 11tmo11al easier, warm the tire to 
make it softer and more plitlb/e, Place 1he 
wheel and ti.re assembly in the sun. If possi-
ble, place the wheel assembly a11d the new 
tire in a closed vehicle. 

I A. Remove the front wheel as described in this chapter. 
I B. Remove the rear wheel as described in this chapter. 
2. If not already marked by the tin: manufacturer, mark 
the valve tern location on the tire. o the tire can be in-
stalled in the so.me location for easier balancing. 
3. Remove the valve cap and unscrew the core fro1n the 
valve stem and deflate the lire or tube. 

CAUTION 
The inner n·m alld tire bead areru· are the 
sealing surfaces on the rube/ess tire. Do not 
scratch lhe inside of the rim or damage the 
tirebe(ld. 

NOTE 
Removal of tubeless tires from the rims can 
be di.ffic11l1 beca,,se of the excep1io11(1/ly 
tight tire bead-to-rim seal. Breaking tire 
bead seal may require a speci"I tool (Figure 
64). If unable 10 break tire seal loose, take 
the wheel to a motorcycle dealership or tire 
repair shop, and have a professional break 
it /OQse on a tire cha,1ging machine. 

4. Press the entire bead on both sides of the tire away 
from the rim and into the center of the rim. Lf the bead is 
tight, use a bead breaker. 
5. Lubricate both beads with soopy water. 

CAUTION 
Use rim protectors (part No. HD-01289) or 
an equivalent (Figure 65) or insert scraps 

CHAPTER TE 
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of lea1lrer between the lire iron and the rim 
to protect the rim from damage. Use only 
quality tire irrms without sharp edges. If 
necessary.file the ends of the tire irons to re-
move rough edges. 

6. lnsen a tire iron under the top bead next to the valve 
stem (Figure 66, typical). Force the bead on the opposite 
idc of the tire into the center of the rim and pry the bead 

over the rim with the tire iron. 
7. Insen a second lire iron next to 1he first iron 10 hold 1he 
bead over the rim. Then work around the tire with the first 
tire iron and pry the bead over the rim (Figure 67, typi-
cal). On lube tires, be careful nol to pinch the inner tube 
with the tools. 
8. On tube tires, use a thumb and push the valve tem 
from its hole in the rim 10 the inside of the tire. Carefully 
pull the rube out of the tire and lay it aside. 

NOTE. 
Step 9 is necessary only if it is necessary 10 
remove the tire from 11,e wheel completely 

for tire replacement or 1t1beless tire repair. 
fo r example. 
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9. Stand the wheel upright lnsen a lire iron between the 
back bead and the side of the rim that the top bead was 
pried over (Figure 68, typical). Force the bead on the op-
posite side from 1he tire iron in10 the center of the rim. 
Work around the lire and pry the back bead otftbe rim. On 
lube tires, remove the rim band. 
10. Inspect the valve stem seal. Boeause rubber deteriorates 
with age, replace the valve stem when replacing tlie tire. 
11. On tubeless tires, remove the old valve stem and dis-
card it. Inspect the valve stem hole in the rim. Remove any 
din or corrosion from the hole and wipe it dry with a clean 
cloth. Install a new valve stem and make sure it is properly 
seated in the rim, 
12. Carefully inspect the lire and wheel rim for damage 
as described in the following section. 

Tire and Wheel Rim Lnspection 

I. Wipe off the inner surfaces of1he wheel rim. Clean off 
any rubber residue or oxidation. 

WARNING 
Carefi,lly consider whether a tire should be 
replaced. If there is any doubt aba111 the 
quality 0/1/Je existing tire. replace ii with a 
new one. Donot lakeachanceo11 a tire fa il-
ure al any speed. 

2. On tubeless tires, inspect the valve stem rubber grom-
met for deterioration. If replacement is necessary, install 
only the O M valve stem assembly, 

WARNING 
Install only OEM tire valves and valve caps. 
A valve or valve/cap combi.natio11 that is 100 
long or heavier than OEM parts can inter-
fere with adjace11I components when the 
motorcycle is mu/er way. Damage to the 
valve will cause rapid tire deflation and loss 
ofc(Jlllrvl. 

3. If any of the following conditions 3re observed, re-
place the tire. 

a. A puncture or split whose total length or diameter 
exceeds 0.44 in. (6 mm). 

b. A scratch or split on tbe side wall. 
c. Any type of ply separation. 
d. Tread separation or excessive abnonnal wear pat-

tern. 
e. Tread depth of less than 1/16 in. (1.6 mm) on origi-

nal equipment tire . Tread depth minimum might 
vary on aftermarket tires. 
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f. cratches on either sealing bead. 
g. The cord i cut in any place. 
h. Flat spots in the tread from skidding. 
i. Any abnonnality in the inner liner. 

Tire Installation 

1. A new tire might have balancing rubbers inside. These 
are not patches. Do not remove them. Mo t tire a.re 
marked with a colored spot near the bead (Figure 69) that 
indicates a lighter point on the tire. This should be placed 
next to the valve stem. 
2. On tube tire , install the rim band over the wheel and 
align the hole in the rim band with the hole in the rim. If 
install ing a new rim band. make sure it is the correct diam-
eter and width for the wheel. 
3. Lubricate both beads of the tire with soapy waler. 
4. Wben installing the tire on the rim, make sure the cor-
rect tire (either front or rear) is installed on the correcl 
wheel. Also make sure the direction arrow faces the direc-
tion of wheel rotation. 
5. When remounting the old tire. align the mark made in 
Step 2 of Removal with the valve stem (Figure 69). 
6. Place the back side of the tire onto the rim so the lower 
bead sits in the center of the rim while the upper bead re-
mains outside the rim (f'igure 70, typical). Work around 
the tire in both directions ,md press the lower bead by 
hand into the center of the rim. Use a lire iron for the lasl 
few inches of the bead. 
7. On tube tires, perform the following: 

a. Du I the inner tube with talcum powder before in-
stalling 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 insta llation difficull. 

c. Place the tube on top of the tire. Aligning the valve 
stem with the matching hole in lhe rim. lnsert the 
tube into the tire. 

d. Lifl the upper bead away from the rim with a hand 
and iosen the tube valve stem through the rim hole. 
Check to make sure that the valve stem is straight up 
(90°) and not cocked to one side. If necessary. repo-
sition the tube in the tire. If the valve stem wants to 
slide out oflhe hole and back into the tire, install the 
valve stem 0111 at ihe top of the valve; do not tighten 
the nut at this time. 

8. Press the upper bead into the rim opposi te the valve 
tern. Working on both ides of this initial point, pry the 

bead into the rim with the tire tool. Work around the rim 10 
the valve stem (Figure 71 , typical). On tube tire , do not 
pinch the inner tube during the last few inches. lfthe tire 
waotS 10 pull up on ooeside, either use another tire iron or 
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one knee 10 hold the tire in place. The last few inches are 
usually the toughest lo install. Continue to push the tire 
into the rim by hand. Relubricate the bead if necessary. If 
the tire bead pulls out from under the rim, use both knees 
10 bold the tire in place. lfnece sary, use a tire iron for the 
last few inches (Figure 72 , typical). 
9. On rube tires, check to make sure thnt the vaJve stem is 
straight up (90") and not cocked to one side (Figure 73, 
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typical). If necessary, sl ide the tire along the rim in either 
direction while holding the rim securely. When the valve 
stem is straight up, tighten the valve stem nut at the lop of 
the valve; do not tighlen it against the rim a1 th is time. 
Check that the tube was not forced outward so that it re ts 
between the tire bead and the rim. If necessary, push the 
rube back into the lire. 
10. Bounce the wheel several times, rOlating it each time. 
This will force the ti re bead against the rim fl anges. Aller 
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the tire beads are in coalact with the rim, inflate the tire to 
seat the beads. 
11 A. On rube tires, perfonn the fo llowing: 

a. Inflate the tube to the maximum tire pressure lo seat 
the ti.re beads in the rim. 

b. Aller inflating the tire, make sure the beads are fully 
seated and the rim lines are the same distance from 
the rim all the way around the tire (Figure 74). 

c. lfthe tire beads do not scat properly, release the air 
pressure and relubricate the tire beads, 

d. When the tire is seated correctly, remove tl1e valve 
core and defl ate the tire allowing the tube to 
straigh1en ou1 within the ti re. 

e. Install the valve core and inflate the tire to the pres-
sure in Table 2. 

f. Tighten the valve stem nut securely and insta ll the 
va.lve Siem cap. 

11 B. On tubeless tires, perfonn the following: 
a. Place an inflatable band around the circumference 

of the tire. Slowly inflate the band until the tire 
beads arc pressed against the rim. Innate the tire 
enough to make it seat, deflate the band, and re-
move it. 

WARNING 
In the next step, nm1er exceed 40 psi (276 
kPa) inflation pressure because the tire 
could burst and cause severe injury. Never 
stand directly over a tire while inflating it. 

b. Aller inflating the tire, make sure the bead arc fully 
scaled and the rim I ines are the same distance from 
the rim all the way around the tire (Figure 74). If the 
beads will not seat. deaate the tire and lubricate the 
rim and beads wi th soapy water. 

c. Re inflate the tire to the pressure in Table 2 or Table 
3. Install the valve stem cap. 

12. Cheek tire runout as described in th is chapter. 
13. Balance the wheel as described in this chapter. 
14A. Install the front wheel as described in this chapter. 
148. Install the rear wheel as described in this chapter. 

TTRE REPAl'R (TUBELES ) 

WARNING 
Do not install an inner tube inside a w beless 
tire. Tire tube will cause abnormal heat 
buildup in the tire. 

NOTE 
Changing or parching on the road is ,iery 
tli_ffecult. A can of pressurized tire injlator 
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and sealer can inflate the tire a,,d seal the 
hole. but //,is is only a temporary f,x. 

Tubeless tires have the word TUBELESS molded into 
the sidewall, and the rims have UITABLE FOR 
TUBELESS TrRES or equivalent stamped or alloyed on 
them. 

IJthe. tire is punctured, remove it from the rim to inspecl 
the inside of the tire and apply a combination plug/patch 
from inside the tire (Figure 75). ever attempt to repair a 
rubele s motorcycle tire u ing a plug or cord patch applied 
from outside the tire. 

After repairing a tubeless tire, do not exceed 50 mph 
(80 km/h) for the firs t 24 hours. 

As soon as possible, replace the patched tire with a new 
one. 

Repai r 

Do not rely on a plug or cord patch applied from outside 
the tire. Use a combination plug/patch applied from inside 
the tire (Figure 75). 
I. Remove the tire from the wheel rim as described in this 
chapter. 
2. In pect 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 wheel. 
'.l. Inspect the inside and outside of the tire. Replace a tire 
if any of the following conditions are found. 

a. A puncture larger than 1/8 in. (3 mm) in diameter. 
b. A punctured or damaged side wa ll. 
c. More than two puncture in the tire. 

4. Apply the plug/patch following the manufacturer's in-
structions with the patch kit 
5. As soon as pos ible, replace the patched tire with a 
new one. 

TIRE REPAfRS (T BE) 

NOTE 
Changing or patching on 1/Je road is very 
difficult. A can of pressurized tire injla/or 
and sealer can inflate the tire and seal 1lte 
1,o/e, but thi.s is only a temporary f,x. 

Patching a motorcycle tube is only a temporary fix . A 
motorcycle tire flexes too much and a patch can rub righ t 
off. As soon as possible, replace the tube with a new one. 

CHAPTER TEN 

@ 

Gauge 

rk-· [,_,_ 
Tu be Repalr Kits 

Tire repair kits arc avai lable from motorcycle dealer-
ships and some auto supply retailers. When buying one, 
specify that the kit is for a motorcycle tire. 

There are two types of tube repair kits: 
a. Bot patch. 
b. Cold patch. 

Bot patches are trongcr because they actually vulca-
nize to the tube. becoming part of it. Cold patches are not 
vulcanized lo the tube; they are simply glued to it. 

Purchase the repair ki t and fo llow the manufacturer's 
instructions. 

TIRERUNOUT 

Check the tires for excessive lateral and radial runout 
after a wheel has been mounted or if the motorcycle d1>-
velops a wobble that cannot be traced to another compo-
nent. Mount the wheels on the axles when making the 
following checks. 
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I. For la1cml runoU11 check the lire for excessive 
side-to-side play as fo llows: 

a. ?o ition a fixed pointer nex t 10 the tire sidewall as 
shown in Figure 76. Position the pointer lip so it is 
not directly in line with the molded tire logo or any 
other raised surface. 
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b. Rotate the tire and measure lateral runout . 
c. The lateral runout should not exceed 0.080 in. (2.03 

mm). If nmout is exec sivc. remove the tire from 
the wheel and recheck the lateral runoul as de-
scribed in this chapter. Jfthe runout is excessive, the 
wheel must be trued (laced wheels) or rep laced (al-
loy wheels). If wheel runout is correct, the tire nm· 
out is execs ivc and the tire rnust be replaced. 

2. For radial runout, check the tire for excessive 
up-and-down play as follows: 

a. Position a fixed pointer at the cen ter bottom of the 
tire tread as shown in Figure 77. 

b. Rotate the lire and measure the amount of radial 
runour. 

c. The radial nmout hould not exceed 0.090 in. (2.29 
mm). If mnout is excessive. remove the tire from 
the wheel and recheck lbe radial nmout as described 
in this chapter. If runout is excessive. true (laced 
wheel) or replace the wheel. If wheel runout is cor-
rect, the tire runout is excessive, and the tire must be 
replaced. 

Table 1 WHEEL SPECIFICATIONS 
Item 

Alloy rim runout 
Lateral runout 

FXWG1 FXSB and FXEF 
FLT and FXR model series 

Redlel runout 
FXWG, FXSB and FXEF 
FLT and FXR mOdel series 

Laced rim runout 
Wheel bearing end play 
FXR series models 

1984-early 1991 
1984 FXRT (enclosed Orive cheln models) 
Front 
Reu 

All o ther models (front and rear} 
Lale 1991~1998 

Front and rear 
FXWG, FXSB and FXEF 

Front and rear 
FLH and FLT &Mies models 

Front wheel 
Reerwheel 

Enclosed drive chain models 
All other models 

1984---early1991 
Late 1991-1998 

Specification In. (mml 

0.047 (1,191 
0.040 (1 .021 

0.030 (0.76) 
0.031 (0.79) 
0.031 (0.79) 

0.004-0.018 (0.10-0.46) 
0.002-0.006 (0.05-0.15) 
0.004-0.018 (0.10-0.46) 

0.002-0.006 (0.05-0.15) 

0.004-0.018 (0.1 0-0.46) 

0.002-0 .006 (0.05·0.1 5) 

0.002-0.006 (0.05-0.15) 

0.004-0 .018 (0.10-0.46) 
0.002-0.006 (0.05-0.15) 
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1'11ble 2 TIRE INFLATION PRESSURE (FXR FLH AND FLT [COLDl)1 
' 

Item pal kPa 

Front (rider OJ1ly) 
1984-1985 

FXRS (K291T') 30 207 
FXRT (K291T') 30 207 
FLT/FLTC - -
FLHT/FLHTC (K101A') 28 193 

1996-1998 
FXR series models 30 207 
FLH end FLT series models 36 248 

Front (rider with one passenger) 
1984-1985 

FXRS 30 207 
FXRT 30 207 
FLT/FLTC end FLHT/FLHTC 28 193 
FLT with sidecar 28 193 

1996·1998 
FXR series models 30 207 
FLH enct FLT series mC>dels 36 248 

Rear (rider only) 
1984-1985 

FXRS (K291T') 36 248 
FXRT (K291r) 36 248 
FLT/FLTC 36 248 
FLHT/FLHTC (K101A' ) 36 248 

1996-1998 
FXR sertes 36 248 
FLH and FLT series models 36 248 

Rear (rider with one passenger) 
1984·1985 

FXRS 40 275 
FXRT 40 275 
FLT/FLTC and FLHT/FLHTC 36 248 
FLT with :sidecar 40 270 

1996-1998 
FXR series models 40 275 
FLH and FLT sertes model• 40 275 

1. Tire Inflation pressure Is for OEM tires. Aflermarket tires might l'@()Ulre different lnflatlon pressure. The use of tires other 
than those specified by Harley-Davidson can cause Instability. 

2. Indicates the OEM Dunlop tire designation. 

Table 3 TIRE INFLATION PRESSURE (FXWQ, FXSB AND FXEF [COLDJ)1 

Item psi 

Front (rtder only) 
FXWG 30 207 
FXEF and FXSB 

K181 1 30 207 
K291T' 36 248 

Front (rider with one passenger) 
FXWG 
Frlb 30 207 
K101A" 

FXEF and FXSB 
K181 1 30 207 
K291T' 36 248 

(continued) 
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Table 3 TIRE INFLATION PRESSURE tFXWG, FXSB AND FXEF [COL0)11 teontlnued) 
Item psi kPa 

Rear (rider only) 
FXWG 32 221 
FXEF and FXSB 

K181 1 32 221 
K291T' 36 248 

Rear (rider with one passenger) 
FXWG 

Frjb 32 221 
K101A' 28 193 

FXEF and FXSB 
K181 1 32 221 

1. Tire Inflation pressure Is for OEM tires. Attermarket ti res might require different lnflaUon pressure. The use of t1res other 
than those specified by Harley·Davldson can cause Instability. 

2. Indicates the OEM Dunlop tire designation. 
3. Early 1985 models. 

Table 4 FRONT WHEEL TORQUE SPECIFICATIONS 
Item tt.-lb. ln.-lb. N•m 

Axle nut 
FXR series models 

1984-1992 50 68 
1993-1998 50-55 63-75 

FXWG, FXSB and FXEF 50-55 68-75 
FLH a_nd FLT ser~s models 50-55 63-75 

Axle slider cap nuts 
FXR series models 

FXLR 85-110 10-12 
All other models 106-156 12-18 

FXWG, FXSB and FXEF 106-156 12-18 
FLH and FLT series models 106-156 12-18 

Front brake caliper 25-30 34-41 
Spoke nipple 40-50 4-6 

Table 5 REAR WHEEL TORQUE SPECIFICATIONS 
Item lt.•lb. ln.,lb. N•m 

Axle nut 60-65 &o-88 
Driven sproek01 bolts (belt drive) 55-65 75-88 
Driven eprocl<et bOlts (chain drive) 

FXR, FlH and FLT series models 
1984-1991 
Grade No. 5 bolts 45-50 61-68 
Grade No. e bolts 65-70 88-95 

1992 45-55 61-75 
1993-1998 55-65 75-88 

FXWG, FXSB and FXEF 
Laced wheel 

FXWG 4G-55 54-75 
FXSB and FXEF 35 47 

Alloy wheel 
Grade No. 5 bolt• 45-50 61-68 
Grade No. 8 bolts 65-70 88-95 

Spoke nipple 40-50 4-6 
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FRONT SUSPENSION AND STEERING 

This chapter covers the handlebar, leering head and 
front fork assemblies. 

Tables 1-5 are found at the end of the chapter. 

HANDLEBAR 

RemovaVlnstaUation 

Refer to Figure I , typical. 

IA. On aU FLHT series models, refer to Chapter Fifteen 
and perform the following: 

a. Remove the outer faring. 

b. Partially remove the inner faring (A, Figure 2) until 
the handlebar forward mounting bolts are accessi-
ble. It is not necessary to completely remove the 
inner fairing. 

I B. On all FLHR series models, remove the headlight na-
celle as described in Chapter Nine. 

2. Support the 1no1oreyclc with the front wheel off the 
ground. Refer to Motorcycle SJands in Chapter Ten. 

CAUTION 
Cover the fi1el tank with a heavy cloth or 
plastic tarp to protect it from accidental 
scratches or dents when removing the han-
dlebar. 

NOTE 
Before re.moving the handlebar, make a 
drawing of tire clutclr and thro1tle cable 
rowingfrom the handlebar and thrr;,14gJi 1he 
frame. This information will prove helpful 
when reinstalling the handlebar and con-
necting the cables. 

3. On the right side of the handlebar, perform the follow-
ing: 

a. Unscrew and remove the mirror (A, Figure 3). 
b. Remove the screws securing the master cylinder (B, 

Figure 3). Do not di connect the hydraulic brake 
line. 

c. Remove the screws securing the right switch assem-
bly 1ogetber (C, Figure 3) and separate the housing 
halves. 



FRONT SUSPE, SION AND STEERING 

0 HANDLEBAR 

1. Upper clamp 
2. 8011 
3. Upper clamp 
4. Handlebar 
5. Lower clamp 
6. Ground cable 
7. Washer 
a. Cup washer 
9. Spacer 

10. Rubber bushings 
11. Cup washer 
12. Washer (right 

side only) 
13. Boll 

s--11 
®----12 

l--13 
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0 

d. Slide the throttle housing assembly (0, Figure 3) 
off the handlebar. 

4. On the let\ side of the handlebar, perfonn the follow-
ing: 

a. Unscrew and remove the mirror (A, Figure 4). 
b. Remove the screws securing tl1e left switch assem-

bly together (B, Figure 4) and separate tlie housing 
halves. 

c. Remove the clutch lever clamp (C, Figure 4) 
mounting screws and washers and separate the 
clamp halves. 

5. Disconnect or remove any wiring harness clamps at 
the handlebar. 
6A. On all FLHT series models, remove the two front han-
dlebar clamp bolts and then the rear clamp bolts (B, Figure 
2). Remove the holders and handlebar (C, Figure 2). 
68. On models other than FLHT, remove the two front 
handlebar clamp bolts and then the two rear clamp bolts 
(Figure 5). Remove the clamp and the handlebar. 
7. Install the handlebar by reversing thee tep while 
noting the following: 

a. Check the knurled rings on the handlebar for galling 
and bits of aluminum. Clean the knurled section 
with a wire brush. 
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b. Check the handlebar for cracks, bends or other 
damage. Replace the handlebar if necessary. Do not 
attempt to repair it. 

c. Thoroughly clean the clamp halves of all residue. 
d. After install ing the handlebar, reposition the han-

dlebar while sitting on the motorcycle. 
e. Securely tighten the handlebar clamp bolts. 
f. Adjust the mirrcrs. 

FRONT FORK 

FXR Serles Models 

Removal 

I. Support the mo1orcycle with the front wheel off the 
ground. Refer to Motorcycle Stands in Chapter Ten. 
2. Remove the front wheel as described in Chapter Ten. 
3. Remove the front fender as described in Chapter Fif-
teen. 
4. Remove the headlight bracket and attach it to a cord 10 
prevent the wires from pull ing loose. 
5. On models witl, air-assist front forks, perform the fol-
lowing: 

a. Remove the front fork air control valve cap and 
bleed the air control system as described in this 
chapter. 

b. Remove the banjo bolts attaching the air control 
system to the front fork tubes. 

6. On 1984-1987 FXR, except 1987 FXLR and FXRS, 
models, perform the following: 

a. Loosen the upper bracket pinch bolts. 
b. Remove the lower bracket cover screws. Move the 

cover to expo e the lower bracket pinch bohs. 
c. Loosen the fork cap bolt two complete tum . 
d. Tap the fork cap bolls squarely with a plastic ham-

mer and loosen the fork tube-to-upper bracket taper 
fit. 

WARNING 
The fork cap bolt is rmder spring pressure.. 
Be c:arefi1I when removing it. 

e. When the taper fit is loosened, carefully remove the 
fork cap bolt from the fork tube. 

NOTe 
On 1987 FXLR and FXRS and all /988 and 
later FXR series model , removal of the fork 
cap bolt is not required for fork removal. 

7. If removing both fork assemblies, mark them with an R 
(right side) and l {left side) so the assemblies will be rein-
stalled on the correct sides. 
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8. Loosen the upper and lower fork bracket pinch bolts 
and slide the fork tube out of the fork brackets. It may be 
necessary to rotate the fork tube slightly while removing it. 
9. On 1984-1987 FXR, except 1987 FXLR and FXRS, 
models, reinstall the fork cap bolt. 
l 0. I f fork service is required, refer to Fork Service (A ll 
Models except FlH mu/ FL'f). 

I 11sta/la1ion 

I. Clean off any corrcsion or din on the upper and lower 
fork bracket receptacles. 
2. Install the fork assemblies in the correct side. Refer 10 
the marks made during removal. 
3A. On 1984- 1987 FXR series models, perform the fol-
lowing: 

a. Slide the fo rk tube up through the lower and upper 
fork brackets until the fork tube bottoms against the 
upper bracket. 

b. Tighten the fork cap bolt to pull the fork rube taper 
into the upper bracket 

c. Tighten the lower pinch bolts to 30-35 f\.-lb. (4 1-47 
•m). 

d. If the fork oil was previously drained, remove the 
fork cap bolt. Refill the fork tube with HO type E, or 
equivalent, fork oil. Refer to Table I for specified 
quantity. 

e. lnstall and tighten the fork cap. 
f. Tighten the upper pinch bolts to 2 1-27 ft-lb. (28-37 

N•m). 
38. On 1987 FXLR and FXRS and all 1988-1998 FXR 
serie models, perform the following: 

a. Slide the fork tube up through the lower and upper 
fork brackets so that the fork tube extends 0.42-0.50 
in. (10.7- 12.7 mm). above the upper fork bracket as 
shown in Figure 6. 
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0.42--0.50 In. 
(10.7-1 2.7mm) 

Fork tube 

b. Tighten the upper and lower pinch bolts to 25-30 
fl.-lb. (34-41 N•m) on FXLR and FXRS models and 
30-35 It- lb. (41-47 •m) on fXR models. 

c. If the fork oil was previously drained, remove the 
fork cap and refill the fork tube with HD type E, or 
equivalent, fork oi l. Refer to Table I for specified 
quantity. 

4. On 1984-1987 models, except 1987 FXLR and FXRS 
models, in tall the lower bracket cover and tighten the 
screws securely. 
5. On models with air-assist front fork, perform the fol-
lowing: 

a. Move the air control system into posi1ion on the 
front fork tube and instal l the banjo bolts. Tighten 
the boltS securely. 

b. Install the fron t fork air control valve cap and 
tighten securely. 

c. Adjust the air pressure as described in this chapter. 
6. Install the headlight bracket and tighten the bolts se-
curely. 
7. Install the front fender a described in hapter Fifteen. 
8. Install the front wheel as described in Chapter Ten. 
9. Apply the front brake and pump the front fork several 
times to seat the fork lubes and front wheel. 

FXWCModels 

Removal 

I. Suppon the motorcycle with the front wheel off the 
ground. Refcrto Mo10,eyc/e Sta11ds in hapterTen. 
2. Remove the front wheel as described in Chapter Ten. 
3. Remove the front fender as described in Chapter Fifteen. 
4. Loosen the fork cap from the top of the upper fork 
bracket. Then remove the cap, washer and oil seal. 
5. If removing both fork assemblies, mark them wi th an R 
(right side) and l (left side) so the assemblies will be rein-
Stftlled on the correct sides. 
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6. Loosen the fork bracket pinch boltS and slide the fork 
tube out of the upper and lower fork brackets. If neces-
sary, rotate the fork tube slightly while removing iL 
7. If fork service is required, refer 10 Disassembly in this 
chapter. 

/11stallation 

l . Clean oIT any corrosion or dirt on the upper and lower 
fork bracket receptacles. 
2. Make sure lhe fork cap is in place and tightened se-
curely. 
3. Install the fork assemblies in the correct side. Refer to 
the marks made during removal. 
4 . Slide the fork tube up through the lower and upper fork 
brackets. Push tlte fork rube up until the fork tube plug 
bottoms out on the upper fork bracket. 
5. Rotate the fork rube so that one flat on the fork cop 
faces toward the inside of the fork tube. 
6. Slide the washer and oil seal onto the fork cap threads. 
7. Install the fork cap onto the fork cap bolt and tighten 
securely. After tightening the fork cap bolt, cheek that one 
flat on the fork cap still faces toward the inside of the fork 
tube. Readjust if necessary. 
8. Tighten the fork bracket pinch bolt 10 25-30 fl.-lb. 
(34-41 •m). 
9. lnstall the front fender as described in hapter Fifteen. 
10. Install tl,c front wheel and front master cylinder as 
described in Chapter Ten. 
11. Apply the front brake and pump the front fork several 
times 10 seat the fork tubes and front wheel. 

FX BAND fXEF odels 

Removal 

I. Suppon the motorcycle with the front wheel off the 
ground. Refer to Motorcycle Stands in Chapter Ten. 
2. Remove the front wheel as described in Chapter Ten. 
3. Remove the front fender as described in Chapter Fif-
teen. 
4. Remove the screw on each side of the fork tube cover. 
Slide the cover up and seeurc it in this po ition to expose 
the lower bracket pinch bolts. 
5. Loosen the upper bracket pinch bolts. 
6. Loosen the fork cap bolt two complete rums. 
7. Tap the fork cap bolt squarely with a plastic hammer 
and loosen the fork tube-to-upper bracket taper fit. 

/YARNING 
The fork cop boil i.s under spring pressure. 
Be careful when removing it. 
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8. When the taper fit is loosened, carefully remove the 
fo rk cap boil from the fork tube. 
9. If removing both fork assemblies, mark them with an R 
(right side) and l (lefl side) so the assemblies will be rein-
sta lled on the correct sides. 
I 0. Loosen the lower fork bracket pinch bolts. 
11. lide the fork tube out of the fork brackets. It might 
be necessary to rotate the fork tube sl ightly while remov-
ing ii. 
12. Reinstall the fork cap boll and tighten securely. 
13. If fork service is required, refer to Fork Service (All 
Models £xce1Jt FLH and Fl1). 

/11stullatio11 

I. Clean off any corrosion or din on the upper and lower 
fork bracket receptacles. 
2. Install the fork assemblies in the correct sides. Refer to 
the marks made during removal. 
3. lide the fork tube up through the lower and upper fork 
brackets until the fork tube bottom against the upper 
bracket. 
4. Tighten the fork cap boil to pull the fork tube taper into 
the upper bracket. 
5. Tighten the lower pinch bolts to 30-35 fl.-lb. (41-47 
N•m). 
6. Remove the fork cap bolt. 
7. Refill the fork rube with HD type E, or equivalent, fork 
oil. Refer to Table I for specified quanti ty. 
8. Install and tighten the fork cap and tighten securely. 
9. Tigluen the upper pinch bolts to 21 -27 fl.-lb. (28-37 
N•m). 
10. Insta ll the cover and secure it to the lower fork 
bmcke1 wilh i1s attaching screws. 
11. Install the front fender as described in Chapter Fif-
teen. 
12. Insta ll rhe fron t wheel and front masler cylinder as 
described in Chapter Ten. 
13. Apply the front brake and pump the fron t fork several 
times to seat the fork tubes and front wheel. 

FORK SERVICE (ALL 
MODELS EXCEPT FLH A O FLT) 

These procedures relate to all models, except FLH and 
FLT series models. Where they occur differences are 
identified. 

Refer to Figures 7- 10. 
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FRONT FORK (1984-1990 
FXR SERIES MODELS) 

-g=s 11 

9 

10 
12 

1~ 13 
14 

2--© 'l 
! : .. 

1. Fork cap bolt 
2. Washer• 
3. ().ring 
4. Spring 
5. Piston rings 
6. Damper rod 
7. RebOunel spring 
8. Upper fork tube 
9. Bushing 

10. 011 lockpiece 
11 . Oust cover 

E3--1s 

8 16 

If;&-:~ 
19 
20 

~22 

12. Stopper ring 
13. Dust seal 
14. Washer 
15. Bushing 
16. Slider 
17. Washer 
18. Allen bolt 
19. Cap 
20. Washer 
21. Lockwasher' 
22. Nut 

·Not used on 1987 FXLA, FXRS anel all 1988 
FXR mOdels. 
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0 FRONT FORK (1991-1994 
FXR SERIES AND 1999 FXR2 

AND FXR3 MODELS) 

1. Fork cap bolt 
2. 0-rlng 
3. Fork spring 
4. Piston rings 
S. Damper rod 
6. Rebound spring 
7. Rubber stop 

(FXRT only) 
B. Fork tube 
9. Bushing 

10. Oust cap 
11. Oust seal 
12. Stopper ring 
13. Oil seal 
14. Spacer 
15. Bushing 
16. Oii lockplece 
17. Slider 
18. Washer 
19. Allen bolt 

0 FRONT FORK (FXWG MODELS) 

10 

11 

1. Cap 
2. Washer 
3. Oil seal 
4. Fork cap bolt 
5, 0 -rlng 
6. Spacer 
7. Fork spring 
8. Piston rings 
9. Damper rod 

24 
25 
26--e 
21 

15. Stopper ring 
16. 0 11 sea1 
17. Washer 
18. Bushing 
19. Slider 
20. Drain screw 
21. Washer 
22. Washer 
23. Allen bolt 

10. Rebound s.prlng 24. Cap 
11 . Fork tube 25. Washer 
12. Bushing 26. Lockwasher 
13. 011 lockplece 27. Nut 
14. Oust cap 

19 
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Oi assembly 

I. If the Allen bolt at the base of the slider was not loos-
ened during fork removal, perform the fo llowing. 

a. Secure the front axle bo at lhe bonom of 1he fork 
slider in a vise with sofijaws. 

b. Have an a is1ant compress the fork tube into the 
sl ider to place pressure on 1he damper rod. 

c. Use an Allen wrench and impacl driver and loosen 
the Allen bol t on u,e bo1tom of the slider. 

d, Do not remove the Allen bolt al this time because 
the fork oil will drain out. 

WARNING 
Be careful whe11 removing the fork cap bolt 
because 1/ie spri,ig is under pressure. Pro-
tect eyes a11d face accordingly. 

2A. On FXWG models, hold onlo the fork cap bolt and 
unscrew 1he fork cap and washer from the fork cap bolt. 
Remove the oi l seal. 
28 . On all models except FXWG, hold onto 1he fork tube 
and loosen the fork cap bolt. 
3. Slowly loosen and remove the fork cap bolt from the 
top of the fork tube. 
4. On models so equipped, remove the wa her or spacer 
under the bolt. 
5. Slowly wi thdraw the fork spring from the fork tube. 
6. Remove the fork slider from the vise and pour the oil 
QUI of the fork and into a clean container. Pump the fork 
several times by hand to expel as much oflhe remaining 
oil as possible. Discard the oil properly. 
7. Remove the dust cover (Figure II) and slide it off the 
fork rube. 
8. Remove the stopper ring (Figure 12) from the groove 
in the top of the slider. See Figure 13. 
9. Remove the Allen serew and washer (Figure 14) al the 
bottom of the slider. 
I 0. There is an interference fi t between the fork slider 
bushing and tl1e fork tube bushing. Pull hard on the fork 
rube using quick in-and-out strokes ( Figure 15). 
11. Withdraw the fork tube from the slider. 

NOTE 
Do 1101 remove the fork tube bushing unless 
it is going to be replaced. /11spec1 it as de-
scribed i11 this chapter. 

12. Remove the oil lock piece (A, Figure 16) from the 
damper rod (B). 
13. Tum the fork upside down and remove the damper 
rod and rebound spring ( Figure 17). · 
14. Inspect the components as described in this chapter. 

CHAPTER ELEVE 

FRONT FORK 
(FXSB AND FXEF MODELSI 

11-e 12~~~1 13 
14 

15 ~ 

16 

1. Fork cap bolt 
2. Washer 
3. 0-ring 
4 , Fork spring 
5. Piston rings 
6 . Damper rod 
7. Rebound spring 
8. Slider 
9. Bushing 

10. Oil lockplece 
11 . Oust boot 
12. Stopperrlng 

,~ 
f ! 

8 

9-8 
_10-0 

13. Oil seal 
14. Washer 
15. Bushing 
16. Sltder 
17. Allen bolt 
18. Washer 
19. Washer 
20. Dreln screw 
21 . Washer 
22. Lockwasher 
23. Nut 

" 
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Assembly 

I. Install a new 0 -ring onto the fork cap. 
2. Coat all partS with Harley-David on Type E Fork Oil 
or an equivalent before assembly. 
3. Install the rebound spring (A, Figure 17) onto the 
damper rod (B). 
4. Slide the damper rod (B, Figure 17) into the fo rk tube 
until it extends out the end of the fork tube. 
5. Install the oil lock piece (A, Figure 16) onto the end of 
the damper rod (B). 
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6. Position the fork spring (A, Figure 18) with the closer 
wound coils going in fir8t and install the fork spring int"O 
the fork tube. 
7. Install the fork cap (B, Figure 18) to tension the spring 
and hold the damper rod in place. 
8. Install the s lider over the damper rod and into the fork 
rube until it bottoms (Figure 19). lnsen a Phi ll ips screw-
driver through the opening in the bottom of the fork slider 
and guide the damper rod end into the receptacle in the 
base of the slider. Remove the screwdriver. 
9. Install a new gasket on the Allen bolt. 
I 0. Apply a nonpermanent threadlocking compound to 
the damper rod Allen bolt thread prior to in tallation. In-
sen the Allen bolt (Figure 14) through the lower end of 
the slider and thread ii into the damper rod. Tighten the 
bolt securely. 

CAUTION 
To protect the oil seal lips, place a thin plas~ 
lie bag on top of the fork tube. Before i11-
s1alling the seal in rlre following steps. 
lightly coal rhe bag and the seal lips with 
fork oil. 

11. Insta ll the fork slider bushing, washer and oil seal 
(with the letters facing up) onto the fork tube. 

NOTE 
A fork seal drfrer is require,/ to install the 
fork /llbe bushing and seal into the fork 
t11be. A 1111mber of dijferent aflermarket fork 
seal drivers are available 1h01 can be used 
for this purpose. A'1other method is to use a 
piece of pipe or metal collar with correct di-
mensio,is to slide over the fork wbe and seat 
against the seal. When selecting or fabricat-
ing a driver tool, it must have sufficient 
weight 10 drive the bushing and oil seal into 
the fork tube. A fork seal and cap installer 
(JIMS part No. 2046) is used for this 
procedure. 

12. Slide the fork slider bushing (A, Figure 20) and 
washer (B) down into the slider. 
13. Slide the fork seal driver down the fork rube and seat 
it against the oi l seal ( Figure 21 ). 
14. Operate the driver and drive the fork slider bushing 
and new seal into the fork tube. Continue to opera1c the 
driver until the stopper ring groove in the tube is visible 
above the fork seal. Remove the fork seal driver tool. 
15. Install the stopper ring (Figure 13) into the slider 
groove. Make sure the retaining ring sea.ts in the groove 
(Figure 12). 
16. Install the fork tube as described in this chapter. 

CtlAPTER ELEVE 
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17. If necessary on FXWG model , inscn a clear plastic 
tube into the fork cap bolt opening (Figure 22). Attach a 
funnel to the plastic tube and refi ll each fork leg with the 
correct viscosity and quantity of fork oi l in Table I. Re-
move the small funnel and plastic tube. Install the cap. 
washer and oil seal. 
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FRO TFORK 
(FLH AND FLT ERIES MODELS) 

Before assuming a fork is malfunctioning, drain the 
front fork oil and refi ll wi th the proper type and qu,rn ti ly 
fork oil as described in Chapter Three. If there is sti ll a 
problem, such as poor damping, a lendency to bonom or 
lop out, or leaks around the oil seal , fo llow the service 
procedures in this section. 

To simplify fork service and 10 prevent the mixing of 
parts, remove, service and install the fork legs individu· 
ally. 

Removal (Fork Not To Be Serviced) 

I A. On all FLHT series models, remove the outer fai ring. 
On FLHTC cries models, also remove the storage box. 
Refer to Chapter Fifteen. 
18. On all FLHR cries models, remove the headlight na-
celle as described in Chapter ine. 
2. Remove the passing lamp assembly as described in 
Chapter int. 
3. uppon the motorcycle witl, the front wheel off the 
ground. Refer to Motorcycle Sta,1ds in hap1er Ten. 
4. Remove the front fender and front wheel as described 
in Chap1er ine. 
5. Remove the screws securing 1hc chrome mounLing 
brackel (Figure 23) and remove the bracket . 
6. lfbo1h fork tube assemblies are going to be removed, 
mark them with an R (right s ide) and l (let\ side) so u,e as-
semblies will be reinstalled on the correct sides. 
7. On model so equipped, remove the righl saddlebag as 
described in Chapter Fifteen. 

WARNING 
Use caution when re/easi,ig the air f,-om the 
front fork air w1/ve. Moismre and fork o;/ 
may spurt out when 1/re air pressure is re-
leased. Protect eyes accordhrgly. 

8. Cover the rear brake assembly and wheel prior to re-
leasing the compressed air from the re.ir air valve. If nec-
essary, wipe any oil reside tha t may have been ejected 
from the ai r valve. 
9. Remove the cap from the fron t fork air valve (Figu re 
24). Then slow ly depress the ai r valve to evacuate the air 
from the front fork air pipe system. Unscrew and remove 
the core from the air valve. Place 1he air valve core and 
cap in a rec losable plasiic bag 10 avoid misplacing them. 
I 0. Refer lO Figure 25. Unscrew and remove the hex 
bolts (Figure 26) securing 1he banjo bolt on top of each 
fork tube. Move the air tube assembly out of the way from 
the fork assemblies. 
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11. Remove the fork cap boll (Figure 27) from the top of 
the fork tube. 
12, Working at the base of the steering stem, loosen the 
pinch boh (Figure 28). 
13. Slide the fork tube out of the upper fork bracket. Re-
move the rubber stop (Figure 29) from the fork tube, 
14, Continue to sl ide the fork tube out of the lower fork 
bracket. It may be necessary 10 rotate the fork tube slightly 
while pull ing it down and out. Remove the fork assembly 
and take it to the workbench for service, If the fork is not 
going 10 be serviced, wrap it in a bath towel or blanket 10 
protect the surface from damage. 
15. Repeat for the other fork assembly. 

In sta llation (Fork Was ot Serviced) 

I. Install a fork tube through the lower fork bracket and 
install the rubber fork stop (Figure 29). 
2. Continue to push the fork tube up through the top fork 
bracket unti l it bottoms against the upper fork bracket, 
3. Tighten the pinch bolt (Figure 28) to 40 f\.-lb. (54 

•m). 
4. Install the fork cap bolt (Figure 27) onto the top of tl1e 
fork tube and tighten securely. 
5. Install a 11ew O-ring onto each hex boll (Figure 30) 
and apply a light coat of clean engine oil 10 them , 
6. Install the airtubeassembly onto the top of the fork as-
semblies and install the hex bol ts through the banjo bolts. 
Tighten the hex bolts to 97-142 in.- lb. (1 1-16 N•m). 
7. On models so equipped, install the right saddlebag as 
described in Chapter Fifteen. 
8. Install the front fender and front wheel as described in 

haplcr ine. 
9A. On all FLHT series models, install the outer fairing. 
On FL HTC series models, also install the storage box. Re-
fer 10 Chapter Fifteen. 
98. On all FLHR series models, install the headlight na-
celle a desc ribed in Chapter inc. 
I 0. t\pply the front brake and pump the front fork cvcral 
times to seat the fork tubes and fronl wheel. 
11. Adjust the front fork air pressure as described in this 
chapter. 

Remova l (Fork To Be Sen ·iccd) 

I A. On all FLI-IT models, remove the outer fa iring. On 
FLHTC models, also remove the storage box. Refer 10 
Chapter Fifteen. 
I B. On al l FLHR models, remove the headlight nacelle 
as described in hapter Nine. 

@ 
Hex bolt 

CH/\ PTER ELEV[ 

Banjo fitting 
Air tube 

2. Remove the passing lamp as embly as described in 
Chapter ine. 
3, Suppcn the motorcycle with the front wheel olT the 
ground. Refer 10 Mororcycle Stands in Chapter Ten, 
4, Remove the front fender and front wheel. 
5. Remove the screws securing the chrome mounting 
bracket (Figure 23) and remove the bracket. 
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6. If both fork tube assemblies are going to be removed, 
mark them with an R (right side) and l (left side) so the as-
semblies will be reinstalled on the correct side. 
7. On models so equipped, remove the right saddlebag as 
described in Chapter Fifteen. 

WARNING 
Use caurion wlren releasing tlte air from 1/re 
front fork air vafre. Mois111re and fork oil 
may spurt out when tire air pressure is re-
leased. Prorect eyes accordfogly. 

8. Cover the rear brake assembly and wheel prior to re-
leasing the compressed air from the rear air valve. If nec-
essary, wipe any oil residue tha1 might hnvc been ejected 
from the air valve. 
9. Remove the cap from the front fork air valve (Figure 
24). Then slowly depress the air valve to evacuate the air 
from the front fork air pipe system. Uo crew and reo-.1ove 
the core from the air valve. Place I.he air valve core and 
cap in a reclosable plas1ic bag to avoid mi placing them. 
10. Refer to Figure 25. Unscrew and remove the hex 
bolts (Figure 26) securing the banjo bolt on top of each 
fork tube. Move lhe air tube as cmblyoul of the way from 
the fork assemblies. 
11 . Remove the fork cap bolt (Figure 27) from the top of 
the fork tube. 
12. Loosen the pinch bolt (Figure 28) at the base of the 
1eering s1em. 

13. Slide the fork assembly part way down and retighten 
the pinch bolt (Figure 28). 
14. Place a drain pan under the fork lidcr to catch the 
fork oil. 
15. Use an 8 mm Allen wrench and impact driver and 
loosen the damper rod cartridge 8 mm Allen bolt at the 
base of the s lider. 
16. Remove the Allen bolt and drain the fork oil. Pump 
the sl ider several times to expel mosl oftbe fork oil. Rein-
stall the Allen bol110 keep residual oil in lhe fork. 
17. Remove the stopper ring from the fork sl ider. 
18. Lower the fork slider on the fork tube. 

NOTE 
Ir might be necessary to slightly he"' the 
area on lhe slider around the oil .seal prior 
to removal. Use a rag soaked in hot water; 
do not directly apply a flame to the fork 
slide,; 

19. There is an interference fi t between the bushing in the 
fork slider and the bushing on the fork 1ube. In order lo re-
move the fork n,be from t.he slider, pull hard on the fork 
tube using quick in-and-out strokes (Figure 3 I). Doing so 
will withdraw the bushing and the oi l seal from the slider. 
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20. Remove 1he slider from 1he fork lube. If sti ll in place, 
remove 1he oil lock piece from the damper rod. 
21 . Loosen the pinch bolt (figure 32). Slide the fork tube 
ou1 of the lower fork bracket and remove the rubber stop 
(Figure 29) from the fork rube. It might be necessary 10 
rotate the fork lube slightly while pulling it down and out. 
Remove the fork assembly and lllke it to the workbench 
for service. If the fork is nol going to be serviced, wrap ii 
in a ba1h towel or blanket to protect the surface from 
damage. 
22. Repeat for 1he other fork assembly. 

lnslallation (Fork Was Secviced) 

I. Assemble the fork as described in 1his chapler. 
2. lnslall a fork lube through 1he lower fork brackel and 
insiall 1he rubber fork stop (Figure 29). 
3. Continue 10 push 1he fork lube up through the top fork 
bracket until it bottoms against the upper fork bracket. 
4. Tighten 1he pinch bolt (Figure 32) 10 40 fl.-l b. (54 

•m). 
5. lns1all the fork cap bolt (Figure 27) onto the lop oflhe 
fork tube and tighten securely. 
6. Install new O-riogs onto all the hex bolts (Figure 30) 
and apply a lighl coat of clean engine oil to lhem. 
7. Install the air1ubeassembly onto the top of the fork as-
semblies and install the hex bolts through the banjo bolt . 
Tighten the hex bolts to 97-142 in.-lb. (11- 16 •m). 
8. On models so equipped, insta ll the right saddlebag as 
described in Chapter Fifteen. 
9. lnsiall the front fender and front wheel. 
JOA. On all FLHT series model , in iall the outer fairing. 
On FLHTC series models, also install the storage box. Re-
fer to Chapter Fifteen. 
10B. On all FLHR series models, insiall the headlight na-
celle as described in Chapter ine. 
11. Apply the front brake and pump the front fork several 
times to seat the fork lubes and front wheel. 

CHA PTER ELEVEN 

FRONT FORK (FLH AND 
FLT SERIES MODELS) 
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1. FOfk cap bolt 
2. 0-rlng 
3. Rubber fork stop 
4. CO\ller 
5. Fork tube plug 
6. 0-rlng 
7. Spring 
8. Piston ring 
9. Damper rod 

10. Rebound spring 
11. Fork tube 
12. Stopper ring 
13. Ott seat 
14. Spacer 

11 

12-Q 
13 --9 
14-e-i 
15 ~ 

18 
21 

16-e 
17 

19 20 -<> 
A=--- 22 

~ 23 
-~24 
e e..1526 

15. Fork tube buShlng 
16. Ott lockplece 
17. Sllder bushing 
18. Washer 
19. Drain bOlt 
20. Washer 
21 . Fork allder 
22. Allen boll 
23. Lower cap 

(rlght side only} 
24. w.asher 
25. Lockwasher 
26. Nut 
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12. Adjust the front forks air pressure as described in this 
chapter. 

Disas.sembly 

Refer to Figure 33. 

WARNING 
A special fork-holding tool is required to 
disassemble and assemble this fork ll$Sem-
bly. Tlte fork spring is so strong that ir ca11-
11ot be compressed sufficiently by hand ro 
loosen and remo,,e the fork lube plug. This 
Jpecial tool is available from motorcycle 
dealerships. 

I. To protect the fork tube, place a steel washer (A. Fig-
ure 34) over the fork damper rod and against the base of 
the fork tube. 
2. Tighten the lower bolt (B, Figure 34) so it seats below 
the steel washer. Do not overtightcn because the damper 
rod wil l be damaged. Make sure the tool is indexed prop-
erly against the steel washer. 
3. Following u,e manufacturer's instructions, install the 
special tool upper bolt into the hole in the fork tube plug 
(A, Figure 35). Make sure the tool is indexed properly in 
the hole in the fork tube plug. 

WARNING 
Be careful whe11 removing the fork top plug 
becau:re the spring is under pressure. Pro-
tect eyes and face accordingly. 

4. Hold onto the fork tube and loosen the fork tube plug 
(B, Figure 35). Slowly loosen the special tool while un-
screwing the fork tube plug. 
5. When the fork tube plug is completely unscrewed from 
the fork tube, loosen and remove the special tool from u,e 
fork assembly. 
6. Remove the fork tube plug and fork spring and drain 
out any residual fork oil. Dispose of the fork oil properly. 
7. Tum the fork tube upside down and remove tlte 
damper rod and rebound spring. 
8. Inspect all parts as described in this section. 

Assembly 

I. Insta ll a 11ewO-ring onto the fork top plug (Figure 36). 
2. lnsu, 11 a new 0 -ring onto on the fork cap bolt ( Figure 
37). 
3. Before assembly, coat all parts with Harley-Davidson 
Type Fork Oil or an equivalent fork oil. 
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4. Install the rebound spring (A, Figure 38) onto the 
damper rod and slide the damper rod (B) into the fork tube 
until it extends out the end of the fork tube. 
5. Install the oil lock piece (Figure 39) onto the end of 
the damper rod. 
6. Posit ion the fork spring with the closer wound coils 
going in first (Figure 40) and install the fork spring into 
the fork rube. 
7. To protect the fork tube, place a steel wa ·her (A, Fig-
ure 34) over the fork damper rod and up against the base 
oflhe fork tube. 
8. Tighten the lower bolt (B, Figure 34) so it scat below 
the steel washer. Do not overtightcn because the damper 
rod will be damaged. Make sure the tool is indexed prop-
erly again t 1hc tccl washer. 
9. Position the fork tube plug omo the top of the fork 
spring. 
I 0. Install the special tool upper bolt into the hole in the 
fork tube plug (A, Figure 41 ) following the manufac-
turer 's instructions. Make sure the tool is indexed prop-
erly in the hole in the fork tube plug. 

CAUTION 
Wltile tighte11i11g the special tool, do 11otjam 
tltefork lube plug i1110 the threaded portio11 
of rhe fork tube. Dohig so will damage r/Je 
threads o ,i either or both pans. 

11. Hold the fork tube plug and slowly tighten the special 
tool while guiding the fo rk tube plug into the top of the 
fork tube (B, Figure 41 ). 
12. Place a wrench on the fork tube plug (B, Figure 35) 
and screw the fork tube plug into the fork iubc while tight-
ening the pecial 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. 
13 . Place the slider in a vise with soft jaws and securely 
tighten the fork top plug (Figure 42). 

CHAPTER ELEVEN 
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14. Push the fork slider and damper rod (Figure 43) into 
the fork slider. lnser1 a Phillips screwdriver through the 
opening in the bottom of the fork slider and guide the 
damper rod end into the receptacle in the base of the 
slider. Remove the screwd.rjver. 
IS. Install a new washer onto the damper rod Allen bolt. 
16. Apply a nonpermancnt threadlocking compound to 
the damper rod Allen boll threads prior to installation. In. 
sen the Allen bolt (Figure 44) through the lower end of 
the slider and thread it into the damper rod. Tighten the 
bolt securely. 

CAUTION 
To protect the oil seal lips. plt1ce a thhi p/as-
ric bag on top of rhe fork tube. Before in-
stalling the seal i11 1/te following steps. 
lightly coar rhe bag and the seal lips with 
fork oil. 

17. lide the fork slider bushing (A, Figure 45), oil seal 
spacer (B) and oil sea l (C) (with the letters facing up) 
down into the fork tube receptacle (Figure 46). 

NOTE 
A fork seal driver is required to install tire 
fork tube bushing and seal into lhe fork 
tube. A 11wnber of differem afiermarket fork 
seal drfoers are a\!ai/ab/e that can be used 
for this purpose. Another method is to use a 
piece of pipe or metal collar with correct di-
me11sio11s to slide over tltefork tube a11d seat 
against the seal. When selecting or fabricat-
ing a driver tOQ/, ii musr have sufficiem 
weight to dri,,e the bushing and oil seal into 
the fork wbe. A fork seal and cap inS1aller 
(JIMS parr No. 2046) is used for rhL, 
procedure. 

18. Slide the fork seal driver down the fork tube and seat 
it against the oil seal (Figure 47). 
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19. Operalc lhe driver and drive lhe fork slider bushing 
and new seal in10 the fork tube. Continue to operate the 
driver until the stopper ring groove in the tube is vi ible 
above lhe fork seal. Remove lhe fork seal driver tool. 
20. lnsiall 1he stopper ring (Figure 48) into lhe slider 
groove. Make sure the retaining ring seats in the groove 
(Figure 49). 
2 1. lns1a ll 1he fork tube as described in this chapler. 
22. lnsen a clear plas1ic tube into 1he fork cap boll open-
ing (Figure 50). Anach a funnel 10 lhe plastic tube and re-
fill each fork leg wi1h the correct viscosity and quantity of 
fork oil in Table l . Remove lhe small funne l and plastic 
tube. 

1,"\ISPECTTON (ALL M ODELS) 

I. Thoroughly clean oil parts in solvent and dry them. 
Check 1hc fork tube for signs of wear or scratches. 
2. Check 1hc fork 1ube for bending, nicks, rusl or other 
damage. Place 1he fork lube on a se t of V-blocks and 
cheek runout wilh a dial indiealor. If lhe special tools are 
not available, roll the fork tube on a large plate glass or an· 
other Oat surface. Harley-Davidson docs not provide er-
vice speci ficat ions for runout. 

CHAPTER ELEVE 
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3. Check the internal threads in the top of the fork tube 
(Figure 51) for stripping, cross-1hrcading or sealer resi-
due. Use a tap to true 1he threads and to remove se.aler de-
posits. 
4. Check the fork tube plug O-ring (A, Figure 52) for 
hardness or deterioration. Replace if necessary. 
5. Check the external threads on the fork tube plug (B, 
Figure 52) for stripping, cross-threading or sealer resi-
due. Use a die to true the threads and to remove sealer de-
posits. 
6. Make sure the oil passage hole in the fork rube (Figure 
53) is open. If it is clogged, flush it wi1h solvent and dry it 
with compressed air. 
7. Check the fork cap bolt O-ring (A. Figure 54) for 
hardness or dcteriorn1ion. Replace if necessary. 
8. Check the external threads on the fork cap (B, Figure 
54) for stripping, cross-threading or sealer residue. Use a 
die to true the threads and to remove sealer deposits. 
9. Check the slider (Figure 55) for dents or other exterior 
damage. Check the retaining ring b'TOOve (Figure 56) in 
the top of the slider for cracks or other damage. 
I 0. Check the front caliper mounting bosses for cracks or 
damage. 
11. Check the threaded studs (A, Figure 57) on the base 
of the slider for thread damage. Repair if necessary. 
12. Check the drain screw (B, Figure 57) and washer for 
damage. 
13. Check the slider (A, Figure 58) and fork tube bush-
ings (B) for excessive wear, cracks or damage. 
14. Remove the fork rube bushing as follows: 

a. Expand the bushing slit (C, Figure 58) with a 
screwdriver and slide the bushing ofTthe fork rube. 

b. Coat the new bushing with new fork oil. 
c. Install the new bushing by expanding lhe slit with a 

screwdriver. 
d. Seat the new bushing into the fork tube groove. 
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15. Check the damper rod piston rings (A, Figure S9) for 
excessive wear, cracks or other damage. If necessary, re-
place both rings as a set. 
16. Check the damper rod (B, f igure S9) for straightness 
with a et ofV-blocks and a dial indicator (Figure 60), or 
by rolling it on a piece of plate glass. Specifications for 
runout are not available. l.fthe damper rod is not straight, 
replace it. 
17. Make sure the oil passage hole in the damper rod (C, 
Figure 59) is open. If it is clogged, flush ii with solvent 
and dry it with compressed air. 
I 8. Check the internal threads in the bottom of the 
damper rod for stripping, cross-threading or sealer resi-
due. Use a tap 10 true the thread and 10 remove scaler de-
posits. 
19. Check the damper rod rebound spring and the fork 
spring for wear or damage. Service limit specifications for 
spring free length are not available. If necessary, replace 
both fork springs as a set. 
20. Replace the oil seal whenever it is removed. Always 
replace both oil seals as a set. 

FRONT FORK AIR CONTROL 
A D ANTIDrYE SYSTEM 

(ADJUSTMENT ANO INSPECTION) 

All FLH, FLT and some FXR series model are 
equipped with a front fork air conlrol/antidive system. 
This system uses air pre ure to reduce fork compre ion 
during braking. The amount of antidive is dependent on 
the amoun1 of air pres ure applied to the system. 

Air Pressure Adjustment 

1996-1998 FL H and FLT series models 

WARNING 
Use cat11ion when releasing the air from the 
front fo rk and thefronrfork air valve. Mois-
ture and/or fork oil might spurt 0111 when the 
air pressure is released. Protec/ eyes ac-
cordingly. 

1. Place the motorcycle on the jiffy stand. 
2. Remove the right saddlebag as described in Chapter 
Fifteen. 
3. Remove the froni air valve cap (Figu re 61). 
4. Use a no-loss air gauge 10 check air pressure. Refer to 
the recommended air pressure listed in Ta ble 4. 
5. Increase or decrease air pressure to achieve the desired 
ride and conrrol. 
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6. At the same time, check and adjust, if necessary, the air 
pressure in the rear shoc:k absorbers:. 
7. lns1all the air valve cap(s) and the saddlebag. 

All models except 1996-1998 FLH and FLT series 

WARNING 
Use caution when releasing the air from the 
front fork and the front fork air valve. Mois-
ture and/or fork oil might spurt out when the 
air pressure is released. Protect eyes ac-
cordingly. 

I. Place the motorcycle on the jiffy stand. 
2A. On 1984-1987 models, remove the front air valve 
cap (Figure 62). 
28 . On I 988-1995 models, remove the front air valve 
cap (Figure 63). 
3. Use a no-loss air gauge to check air pressure. Refer 10 
the recommended air pressure listed in Table 3 or Table 4. 



4. Increase or decrease air pressure to achieve the desired 
ride and control. 
5. Install the air va lve cap. 

System Inspection 

All model.<except /996-1998 FLH a11d FLT series 

Refer 10 Figures 64-66. 
I. Check the tightness of the valve core within the ai r 
valve. If the valve core is 1igh1, fill the system once again 
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and put some soapy water on the valve. If air bubbles 
appear across the face of lhe valve, the valve might be 
damaged. If ai r is not leaking from the valve core, se-
curely tighten all of the air line fillings and recheck. 
2. Visually inspect the air lines for cracks or other signs 
of damage. If tightening the fittings does not stop the leak, 
remove the assembly and replace worn or damaged parts. 
3. On FLH and FLT series models, perform the following: 

a. Check the ground connector screwed onto the air 
manifold. If the screws are loose, air can leak out of 
the screw hole. 

b. If the screws are loose or suspect, remove them 
from the ground connector and apply Loctite Pipe 
Sealanl with Teflon to the screw threads. Reinstall 
the screws and tigJllen securely. 

c. Check the system once again for leaks. 

NOTE 
When removing tile aircomrol system as de· 
scribe,/ i11 tlti.s chapter. you should replace 
all of the O-rings and copper washers (if 
used) during assembly. 

4. Check the antidive olenoid operation as follows: 
a. Tum the ignition switch on. 
b. Apply the front or rea r brake while listening to the 

antidivc solenoid. When the brake is appli ed, a fain t 
click should be heard, or a vibration can be felt on 
the solenoid. 

S. Check the antid ive system as follows: 
a. Install a no-loss air gauge on the air control valve 

fitting. See Figure 62 and Figure 63. 
b. Tum the ignition switch off. 
c. Apply the front brake and bounce the front end while 

watching the air gauge. The air pressure should fluc-
tuate as the front end moves up and down. 

d. Tum the ignition switch on and repeat substep b. 
The air pressure should stay constant as the front 
wheel bounces up and down. 

6. Tfnccessaryt service 1he air control/antidive system as 
described in this chapter. 

FRONT PORK AIR CO, TROL 
AND ANTIDIVE SYSTEM 
(SERVICE A D TESTI 'G) 

Removal/Installation 

1984-1987 FXRD a11d FXRT models 

Refer to Figure 64. 
I. Disconnect the negative battery cable from the battery. 
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FRONT FORK AIR CONTROL (1984-1987 FXRD AND FXRT MODELS) 
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2. Remove the air valve cap, depress the air va lve and 
bleed the system. 
3. Remove the instrument from tbc handlebar as de-
s ribcd in Chapler Nine. 
4. Remove both banjo bolls and the washers securing the 
ai r rubes to the fork cap. 
5. Remove the antidive valve solenoid housing bolts and 
washers. 
6. Oisconnccl the ant idive valve electrical conneclors. 
7. Remove the accumulator brackel bolts and washers. 

Remove lhc plas1ic tie(s) and clamp(s) securing the ai r 
hose 10 the fork lube. 
9. Remove any additional plastic Lies securing the control 
as embly. 
( 0. Remove the air control assembly from lhe fronl fork. 
11. lns1alla1ion is the reverse of lhese steps while no1 ing 
the following: 

a. If removed, instal l 1hc air tubes to lhc valve body as 
described in this chapter. 

! ; 

1. Bolt 
2. Boll 
3. Lockwasher 
4. Lockwasher 
5. Nut (19115) 
6. Wire termlnal 
7. Cable strap 
8. Hose clamp 
9. O-rlng ( t 9115) 

10. Valve cap ( t 986) 
11 . Fork sllder tube cap 
12. Gasket 
13. Banjo bolt 
14. Tube 

15A. Bracket (19115) 
158. Braeket(1986) 

16. Fork slider tube 
capO·ring 

17. Fork slider tube 
cap washer 

18. Valve assembly 
19. Valve body 
20. Solenoid 
21. Elbow (1985) 
22. Accumulator 
23. Valve stem (1986) 
24. Fitting (1985) 
25. Wire termlni!il (socket) 
26. Hose 
27 Flat washer 
28. Spacer and washer 
29. Plunger body 
30. O-rlng 
31 . O-rlng (1986) 
32. Banjo flHlng (1986) 
33. Banjo bolt(1986) 

b. Install the banjo bolt through the air tubes. Make 
sure 10 place a washer on both sides of the air 
lube(s) as shown in Figure 64. Tighlen the banjo 
bolts 10 25-30 fl.- lb. (34-41 N•m). 

c. Install lhe accumulator mounling bracke1 and the 
bolts , Place a nal washer so it is positioned between 
the boll head and the bracket. Place a lockwasher so 
that it is positioned between the back of the bracket 
and the lower fork bracket. Tighten lhese bolts 10 
30-35 fl.-lb (41-47 •111). 

d. Slide a lockwasher onto the antidive solenoid hous-
ing mounting bolts and tighten the bolls 10 155- 190 
in. -lb. (17-2 1 N•m). 

e. Reconnect the air hose. Make sure 10 secure both 
ends of the hose with new hose clamps. 

f. Pressurize the system as described in this chapter 
and check for leaks. 



FRONT G 

@ FRONT FORK AIR CONTROL 
(1988°1998 FXRT, FXRS•SP AND 

FXRS-CON MODELS) 

1. Screw 13. Spacer sleeve 
2. Cover (FXRT) 14. Banjo bolt 
3. Spacer (FXRTJ 15. Washer 
4. Air manifold 16. Tuba 
5. O-ring 17. Washer 
6. Washer 18. Fork tube cap 
7. Rubber washer 19. O-rlng 
8. Solenoid and case 20. Fork tubes 
9. O-rlng 21. Hose clamp 

10. Banjo fitting 22. Hose 
11 . Ban]o bolt 23. Hose fitting (1992) 
12. 0-rtng 

1988-1994 FXRT and FXRS-SP models 

Refer to Figure 65. 
I. Disconnect the negative battery cable as described in 
Chapter Nine. 
2. Remove lhc air valve cap from the air valve in the left 
grip. Depress the air valve and bleed the system. 
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3. Remove the headlight as described in Chapter Nine. 
4. On FXRT models, remove the screws securing the 
cover. Remove the cover and the two spacers. 
5. On FXRS- P models, remove the headlight bracket 
and the manifold bolts. 
6. Remove the banjo bolts and washers ·ecuring the air 
tubes to the fork caps. 
7. Disconnect 1he air hose at the antidive valve connec-
tion. 
8. Remove the air control assembly from the front fork. 
9. Ins tallation is the reverse of these steps whi le noting 
the following: 

a. Position the air fork assembly into pOsition on the 
fork tubes. 

b. Install a new 0-ring into the valve body/air tube 
bore. 

c. Insert the fl ared end of the air tube into the valve 
body; align the end of the tube with the fork cap. Se-
cure the end of the tube with the O-ring and valve 
body. 

d. Tigbten lhe Oare nut to 17 11.-lb. (23 •m). 
e. Install the banjo bolts through the air tubes. Make 

sure to place a washer on both sides of the air 
tube(s) as shoWTI in Figure 65. Tighten the banjo 
bolts to 25-30 fl.-lb. (34-41 , •m). 

f. Reconnect the air hose. Secure both ends of the 
hose with 11ew hose clamps. 

g. On FXRT models, install the spacers under the top 
cover and tighten the screw securely. 

h. Pressurize the system as described in this chapter 
and check fo r leak . 

i. Adjust the headlight as described in Chapter Nine. 

All /984-1996 FLH a11d FLT series models 
except /984-/996 FLHTand FLHTC 

Refer to Figure 66. 
I. Disconnect the negative battery cable as described in 
Chapter ine. 

CAUTION 
When removi,,g the ins1rumem panel in Slep 
1. do not 111rn 1he ptme/ upside down 
because damping oil in tire fiutl ga"ge will 
nm onto the gauge/ace and stah1 it. 

NOTE 
Cover rhe fuel tank and front fender with a 
heavy cloth to prorecl them from acdde111a/ 
scratches or dents when removing the fol-
/owi11g components. 
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FRONT FORK AIR CONTROL (1984-1996 FLH AND FLT SERIES MODELS) 

1984-1987 

2~ 

2. Remove 1hc instrument panel a described in hapter 
ine. 

3. Remove the air valve eap. Then depress the air valve 
and bleed the ystem. 
4A. On 1984-1987 models, di connecl the air hose from 
Lhc engine guard accumulalor. 
48. On 1988- 1998 models, perform the fo llowing, 

a. Remove the handlebar riser locknuts from under the 
fork bracket. 

b. Remove the upper clamps and lift the handlebar up 
slightly. 

c. Disconnecl the air hose from the tiuing on the han-
dlebar. 

1. Banjo bolt 
2. Washer 
3. Air fork manifold 
4. For"k lube cap 
5. 0-rlng 
6. Fork tube plug 
7, 0-ring 
8. Upper fork bracket 
9. Ground connector 

10. Screws 
11 . 0-ring 
12. Fork lube cap 
13. 0-rl ng 
14. Plunger 
15, Spring 
16. Plunger body 
17. Sp,cer and rubber 

washer 
18. Solenoid 
19. Solenoid cover 
20. Solenoid cover nut (1994) 
21. 0-rlng (1984-1 987) 

26 

19811-1996 

22, Hose fitting (1984-1987) 
23. O-rlngs (1988-1995) 
24. Hose Httlng (1988-1998) 
25. Banlo boll (1988-1995) 
26. Handlebar/air reservoir 

(1988-1998) 
27. Hose (1988-1995) 
28. Engine guard 

accumulator (1984-1987) 
29, Loekwasher (1984·1987) 
30, Bolt (1984-1987) 
31 . Hose (1984-1987) 
32. Hose fitting 
33. Engine guard plug 

(1984-1987) 
34. Bolt (1984· 1987) 
35. Washer (1934-1987) 
36. Valve stem (1984-1987) 
37, Cap (1984-1987) 
38. Ground terminal btock 

(1993) 
39, Screw (1993) 

d. el the handlebar aside 10 prevent damaging the 
control cables. 

5. Loosen and remove the ai r manifold banjo bolts and 
washers. Disconnect any electrical connectors at 1he man· 
ifold and remove the manifold. Remove and discard the 
O-rings. 
6. If necessary, remove the antidivc swi1ch as de cribed 
in this section. 
7. lnstallalion is the reverse of these steps while noting 
the following: 

a, lnstall a new 0-ring in the bottom of the air n,ani· 
fold. 



FRONT FORK AND REAR 
SHOCK ABSORBER AND 

AIR LINES (1997-1998 FLH AND 
FLT SERIES MODELS) 

1. Valve cap 
2. Nut 
3. Air Una connector 
4. Bolt 
5. Rear manifold and 

valve assembly 
6. Shock i!lbsorber 

3 

7. Washer 
8. Lockwasher 
9. Bolt 

10. Front manlfold and 
air llne assembly 

11. O-ring 

b. Posi tion tho antidive switch on the forks, if re-
moved. and reconnect the switch electrical leads. 

c. Install the upper banjo bolts us ing new washers. 
Tighten banjo bolts to 25-30 f\. -lb. (34-4 1 N•m). 

d. Reconnect the air hoses after installing all air con-
trol components. 

e. Pressurize the system and check for leaks. 

1986-1996 FlHT and FlHTC models 

Refer to Figure 66. 
I. Disconnect the negative battery cable as described in 
Chapter ine. 

NOTE 
Cover the fuel lank and front fender with a 
heavy c/011, to protect them from accidental 
scratches or dems when removing the fol-
lowing components. 
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2. Remove the passing lamp bracket bolts and remove the 
bracket from the inner fairing; place the bracket onto the 
front fender. Reinsta ll the lower bracket bolts into the in-
ner fairing to hold it in place. 
3. Remove the outer fairing as described in Chapter Fif-
teen. 
4. Remove the air valve cap. Then depress the air valve 
and bleed the sy tern. 
5. If necessary, remove the valve as described under In-
spection in th is chapter. 
6. On 1988 or later models, disconnect the air hose from 
the fining on the handlebar. 
7. Remove the handlebar riser nuts and move the handle-
bar back and lay it on the blanket covering the fuel tank. 
8. Remove the ignition/fork lock assembly mounting 
bolts on the upper fork bracket. 
9. If not already removed, disconnect the electrical con-
nectors from the antidivc valve. 
I 0. On 1986-1987 models, disconnect the hose from the 
antidive valve. 
11. Loosen and remove the two banjo bolts securing the 
air fork manifold to the fork tube bolts. 
12. Lift the air fork manifold up and remove it. If the 
manifold contacis the inner fairing, gently pu h the fairing 
back by hand to make room for the manifold. 
13. Installation is the reverse of these steps while noting 
the following: 

a. Install a new O-ring in the bonom of the air manj-
fold. 

b. Position the antidive switch on the forks, if re-
moved, and reconnec1 the switch electrical lends. 

c. Install the upper banjo bolts using new washers. 
Tighten banjo bolts to 25-30 ll.-lb. (34-4 I •m). 

d. Reconnect the air hoses after installing all air con-
trol components. 

e. Pressurize the system and check for leaks. 

1997-1998 Fl H and FlT seri,s models 

Refer 10 Figure 67. 
IA. On all FLHT series models, remove the outer faring. 
On FLHTC series models, also remove the storage box. 
Refer to Chapter Fifteen. 
I B. On all FLHR series models, remove the headlight na-
celle as described in Chapter Nine. 
2. Remove the passing lamp assembly as described in 
Chapter inc. 
3. Support the motorcycle with the front wheel oIT the 
ground. Refer to Mo1orcyc/e Stands in Chapter Ten. 
4. Remove the front fender and front wheel as described 
in Chapter ine. 
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5. On models so equipped, remove the right saddlebag as 
described in Chapter Fifteen. 

WARNfNG 
Use carttion when ,'eleasing the air from the 
from fork air valve. Moisture and fork oil 
might spurt ow when the air pressure is re-
leased. Protect eyes accordingly. 

6. Cover the rear brake assembly and wheel prior to re-
leasing the compressed air from the rear air valve. If nec-
essary. wipe any oil residue that may have been ejected 
from the air valve. 

7. Remove the cap from the front fork air valve (A, Fig-
ure 68). Then slowly depress the air valve to evacuate the 
air from the front fork air pipe system. Unscrew and re-
move the core from the air valve. Place the air valve core 
and cap in a rcclosable plastic bag to avoid misplacing 
them. 
8. Refer to Figure 69. Unscrew and remove the hex bolts 
(Figure 70) securing the banjo bolt on top of each fork 
tube. Move the air tube assembly out of the way of the 
fork assemblies. 

9. Remove the nut securing t.he air valve, hose and valve 
mounting bracket (B, Figure 68) on the frame. 
10. Make a sketch of the fron t hose rout ing through the 
frame prior 10 removal. Then remove the hose assembly. 
11 . lnstallation is the reverse of these steps while noting 
the following: 

a. Install a 11ew O-ring (Figure 71 ) and apply a light 
coat of oil to it. 

b. Install the air tube assembly onto the top of the fork 
assembly and install the hex bolts through the banjo 
bolts. Tighten the hex bolts to 97-142 in.-lb. (11-16 

•m). 
c. Pressurize rhe system and check for leaks. 

Antidi\le Solenoid Testing 

Refer to Figures 64-66. 

I. Disconnecl the switch leads. 
2. Coru,ect the ohmmeter leads to both switch leads. The 
specified resistance is 10-20 ohms. 

3. onnccl one ohmmeter lead 10 one of the antidive sole-
noid leads. Touch the other lead to the antidivc solenoid 
hou ing. The resistance should be infinity. 
4. Replace the antidive solenoid if it failed either test. 

@ 
Hex bolt 

CHAPTER ELEVEN 

Banjo fitting 
Air tube 

Ant.idive Solenoid Removal/Installation 

1984-1987 FXRT a11d FXRD models 

Refer 10 Figure 64. 
I. Remove the front fork air control assembly as de-
scribed in this chapter. 
2A. On 1984-1985 models, disconnect the hose from I.he 
hose fitting. Then unscrew and remove the hose fining, 
nut, washer and O-ring. 
2B. On 1986--1987 models, disconnectthe hose from the 
banjo fitting. Then unscrew and remove the banjo bolt, 
banjo fitting and O-rings. 
3. On early models only, remove the nut from the end of 
the plunger body. 
4. Remove the anlidive valve and its housing, Oaring and 
spacer. 
5. Unscrew the air hoses from the valve body. Remove 
the hoses and the O-rings. Discard the O-rings. 
6. Remove the plunger body from the antidive valve as 
follows: 



FRONTS SPEN ION AN D TEE RING 

a. On 1984 models, use a spanner wrench and un-
screw the plunger body from the antidive valve. If a 
spanner wrench is not avai lable, thread two thin jam 
nuts onto the plunger body and lock them together. 

b. On l 985 and laler models, use a screwdriver and 
unscrew and remove the plunger body. 

7. A ficr removing the plunger body, remove the spring, 
plunger and O-ring from the plunger body. 
8. To ensure an air-tight system, replace all steel and cop-
per washers and O-rings. 
9. Remove all sealer residue from the plunger body and 
antidive valve threads. 
I 0. Install a 11ew O-ring into the air manifold recess. 
11 . Position the smaller outer diameter of the plunger 
spring going in first and install the spring onto the 
plunger. 
12. Coat the plunger body 1hreads with Loc1i1e Pipe Seal-
ant with Teflon and thread the plunger body into the air 
manifold. Tighten 1he plunger body using the same tool 
and mctl,od used for removal. Sec tcp 6. 
13. Install the spacer. washer. antidive valve and valve 
housing. 
14. On early models only, install the nu1 on10 the end of 
1he plunger body. 
15A. On 1984-1985 models, perfonn the following: 
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a. Install the nut, washer and O-ring onto the hose fi t-
ting. 

b. Thread the hose fining into 1he end of the plunger 
body. 

c. ccurely tighten lhe nut, wa her and 0 -ring. 
158. On 1986-1987 models, perform the following: 

n. Install two new O-rings into 1he banjo fitting 
grooves. 

b. Then slide 1he banjo fitting over the plunger body. 
c. Insta ll the banjo boll and tigh1en to 97-124 in.-lb. 

(11 -14N•m). 

/988-/ 998 FXRT, FXRS-SP 
a11d FXRS-Con models 

Refer 10 Figure 65. 
I. Remove 1hc front fork air control assembly as de-
scribed in this chapler. 
2A. On I 988-199 1 models, loosen and remove the banjo 
bolls, banjo fitting and two 0-rings. 
28. On 1992-1998 models. loosen and remove the fitting 
and O-ring. 
3. Remove the an1idivc solenoid and it housing, rubber 
washer, washer and O-ring. 
4. On 1984 models, use a spanner wrench and unscrew 
the plunger body from the antidive valve. If a spanner 
wrench is not avai lable, thread tw·o thin jam nuts onto the 
plunger body and lock them together. 
5. Thread two thin jam nut onlo the plunger body and 
lock them together. Unscrew and remove the plunger 
body from the bottom of the air manifold. 
6. Remove the spring, plunger and O-ring from the 
plunger body. 
7. If necessary, remove the two rubes from the top of the 
air manifold. 

CAUTION 
When removing the tube(s) in Step 8. do 110 1 
remove the spacer sleeves. 

S. Carefully pull and remove the air tube from the air 
manifold. Remove the O-ring installed between the tube 
and air manifold seaL Repeal for the other air rube and 
O-ring. 
9. Remove all sealer residue from the plunger body and 
antidive valve threads. 
I 0. Install a new O-ring into the air manifold recess. 
11. Position the smaller ouler diameter of the plunger 
spring going in first and install the spring onto the 
plunger. 
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12. Coat the plunger body threads with Loctite Pipe Seal-
ant with Teflon and thread the plunger body into the a ir 
manifold. Securely tighten the plunger body. 
13. Slide the washer, rubber washer and antidive sole-
noid onto the plunger body. Install the housing onto the 
antidivc solenoid. 
14. Insta ll a new O-ring into the groove above the threads 
on the plunger body. 
ISA. On 1988-1991 models, perform the following: 

a. In tall lwo 11ew 0 -rings into the banjo fitting and 
slide the banjo fining onto the plunger body. Thread 
Ll1e banjo bolt onto Llie plunger body until ii is fin-
ger-tight. 

b. Tum 1he ba,tjo fining so 1ha1 its hose nozzle faces in 
the direction shown in Figure 6S. Tighten the banjo 
bolt to 97-124 in.-lb. (I 1-14 •m). 

I SB. On 1992- 1998 models, install the fitting with a new 
O-ring. 
16. lfLl1e air rubes were removed, install them as follows: 

a. lnSt31\ a new O-ring into the air manifold. 
b. Carefully insert the air tube into 1hc air manifold un-

ti l the raper on the end of the rube touches the 
O-ring. 

c. Repeat for the other tube and O-ring. 

FLH a'1d Fl T series models 

Refer 10 Figure 66. 
IA. On FLT, 1984-1985FLI-ITCandFLHSmodels, per-
fonn teps 1-7 under Removal (All /984-1996 FLH and 
Fl T series models except I 984-1996 FLNT a11d Flf/TC) 
in this section. 
18. On 1986-1996 FLHT models, perfonn Steps 1-7 
under Removal (19 6-1996 FU/Tand FlHTC models) in 
this sect-ion. 
2A. On 1984-1987 models, remove the hose fining and 
O-ring from the bonom of the antidive solenoid. 
28. On 1988-1996 models, remove the banjo bolt, 
O-rings and hose fining from the bouom of the antidive 
solenoid. 
3. If so equipped, remove the an tidive valve cover nu1. 
4. Remove the an1idive valve case, anlidive valve, spacer 
and rubber washer. 
5. To remove Ll,e plunger body from the antidive valve as 
follows: 

a. On 1984 models, use a spanner wrench and un-
screw the plunger body from 1he anlidive valve. If a 
spanner wrench is not available, thread rwo thin jam 
nuts onto the pl unger body and lock them together. 

b. On l 985 and later models. use a screwdriver and 
unscrC\V and remove the plunger body. 

C HAPTER ELE VE 

STEERING STEM AND 
BRACKET (1984-1987 
FXR SERIES MODELS) 

3~ ·~, 
·~, 
5~ 

3~ 
0 

1. Steering stem nut 5. Searing race 
2. Upper bracket 
3_ Oust shleld 
4. Bearing 

6. Frame steering head 
7. Steering stem and 

lower bracket 

6. Afler removing Lhc plunger body, remove the spring, 
plunger and O-ring from the plunger body. 
7. To ensure an air.tight system, install all 11ew steel and 
copper washers and O-rings. 
8. Remove all ealer residue from the plunger body and 
antidive valve threads. 
9. Instal l a new 0-ring into the air manifold recess. 



FRO SUSPENSION AND STEERING 

7------'------4~;!'3 
10 - -. .. ,.__J~ 

11 - -~ 

1. Boll 
2. Washer 
3. Upper rork 

bracket 
4. Boll 
5. Boll 
6. Dust cap 

7. Bearing 
8. Bearing race 
9. Frame steering head 

1 0. Oust shleld 
11. Steering stem and 

lower bracket 
12. Boll 

10. Position 1be smaller outer diameter of 1he plunger 
spring going in first and install lhe spring and install the 
plunger. 
11. Co31 lhe plunger body threads with Loctite Pipe Seal-
ant wilh Teflon and thread 1bc plunger body into the air 
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manifold. Tighten the plunger body using the same 1001 
and method used in Removal in Step 5. 
12. tn tall the spacer, washer, antidivc valve and valve 
housing. On early models only, install the nut onto the end 
of lhe plunger body and lighten securely. 
13A. On 1984-1987 models, install a 11ew O-ring into lhe 
groove machined above the plunger body threads. Then 
in tall the hose fining on the plunger body. 
13B. On 1986- 1987 models, perform the following: 

a. Install two new O-rings into lhe banjo fining 
grooves. 

b. Then slide the banjo fining over lhc plunger body. 
c. lnstall the banjo boll and lighten to 97- 124 in.- lb. 

(1 1-14 •m). 
14. I f the ground connector wa removed from the air 
fork manifold, perform the following: 

a. Apply Loctite Pipe Sea lant with Tefion to lhe screw 
threads before installing lhe screws. 

b. Move the ground connector into position and install 
1he two screws. Tigh1cn the screws securely to pre-
vent an air leak. 

STEERIN G READ AND STEM 

FXR Series 1odels 

Removal 

Refer 10 Figure 72 and Figure 73. 
I. Remove the fronl wheel as described in Chapter Ten . 
2. Remove the fuel tank as described in Chapter Nine. 
3. Remove the handlebar assembly as described in this 
chapter. Position the handlebar so that the control cables 
are nol kinked or damaged, 
4. On mod.els with the air control syslem1 remove the air 
control system from the upper fork bracket as described in 
lhis chapter. 
5. Loosen the fork Siem nul on early models or the steer-
ing stem bolt on later models. 
6. Remove the front forks as described in this chapter. 

NOTE 
Nold 01110 the steering stem when removing 
the upper fork bracket pinch bolt i11 Step 710 
prevent the steering stem from falli11g out. 

7. Loosen the steering stem pinch bolt and remove the 
upper bracket. 
8. Carefully lower the steering stem and lower brackel 
out of lhe . teering head. 
9. Remove lhe upper dust shield from lhe sleering bead. 
10. Remove the bearing from the upper bearing race in 
1he Steering head. 
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11. Inspect the fork stem assembly as described in this 
section. 

l 11$tal/atim1 

I. Thorough ly pack both bearings with bearing grease. 
2. Make sure the steering head and stem races are prop-
erly seated. 
3. Apply a light coat of grease to the steering head races. 
4. Install the lower dust shield onto the lower bearing on 
the steering stem. 
5. Install the steering stem into the steering head and hold 
it firmly in place. 
6. Install the upper bearing over the fork stem and seat 
into U1e upper race. 
7. Install the upper dust shield. 
8. Install the upper bracket onto the steering stem and 
tighten the steering stem pinch bolt securely. 
9. Install the fork stem nut on early mode ls or the steering 
stem bolt on later models. Tighten securely. 
10. Install the front fork as described in tl1is chapter. 
11. Tighten the upper bracket-to-fork stem pinch boll to 
the pecifieation in Table 5. 

CAUTION 
Do nor oi•ertighten the fork stem 1111, o,· boll 
in Step 12, or the bearings and races can be 
damaged. 

12. Tighten the fork stem nut or bolt to remove all notice-
able play in tl,e fork stem. 
13. Install the handlebar assembly a de cribcd in this 
chapter. 
14. Install the fuel tank as described in Chapter inc. 
15. Adjust the front steering as described in this chapter. 
16. On models wi th the air control system, install the ai r 
control system onto the upper fork bracket as described in 
this chapter. 

FXWGModels 

Removt,I 

Refer to Figure 74 . 
I. Remove the front wheel as described in Chapler Ten. 
2. Remove the fue l tank as described in Chapter ine. 
3. Remove the handlebar assembly as described in this 
chapter. Posi tion the handlebar so that the control cables 
are not kinked or damaged. 
4. Remove the front fork as described in this chapter. 
5. Remove the headlight and headlight bracket as de-
scribed in hapter Nine. 

CHAPTER ELEVEN 

@ STEERING STEM AND 
BRACKET (FXWG MODELS) 

1. Cap 
2. Steering stem nut 
3. Loekwasher 
4. Upper bracket 
5. AdjuS1 nul 
6. Upper dust shield 
7. Bearing 
8. Bearing race 

9. Bearing cup 
10. Frame steering 

head 
11 . Lower dust shield 
12. Steering stem and 

lower bracket 
13. Washer 
14. Boll 



6. Remove 1he brake ho e bracket at the bottom of the 
fork stem bracket. Do not disconnect 1he brake hose con-
nection. 
7. Disconnect the ground wire at the fork stem bracket. 
8. Remove the sieering stem cap from the fork stem nut. 
9. traighten the lockwasher tab away from the steering 
stem nut. Then loosen and remove the nut and lock-
washer. 
I 0. Remove the upper steering stem bracket from the 
s1ecring stem. 

NOTE 
To prevent the steering stem from falling 
out. hold omo rhe steering stem when re-
moving the upper fork bracket pilich bolt in 
Step ll . 

11. Loosen and remove the bearing adjust nut. Then slide 
the steering stem and bracket out of the steering head. 
12. Remove the upper dust shield from the teeriog head. 
13. Remove the bearing from the upper bearing race in 
the steering head. 
14. lnspccl the fork stem a sembly as described in this 
sec1ion. 

/r,stal/atio11 

I. Thoroughly pack both bearings with bearing grease. 
2. Make sure the s1ccring head and stem races are prop· 
erly seated. 
3. Apply a light coat of grease to the steering head races. 
4. Install the lower dust shield onto the lower bearing on 
the steering stem. 
5. Install the steering stem into the steering head and hold 
it firmly in place. 
6. Install the upper bearing over the steering stem and 
seat into the upper race. 
7. Install the upper dust shield. 
8. Install the bearing adjust out and tighten to remove all 
bearing play. 
9. Install the upper bracket over the steering stem. 
10. Insta ll a new lockwasher over the steering stem and 
insert the locating pin into the hole in the fork bracket. 
11. Install the steering stem nut until it is finger-tight. 
Check that the lockwasher location pin i still engaged in 
the hole in the upper bracket. 

NOTE 
Final 1ighte11ing of the s1~ri11g srem 11u1 will 
occur after the front wheel is installed and 
1ltefro1t1 s1eerillg is adjusted as described in 
this see1io11. 
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12. Install the brake hose bracket to the lower steering 
stem bracket and tighten to 133 in.-lb. (15 •m). 
13. Install the headlight bracket and headlight Adjust the 
headlight as described in Chapter inc. 
14. In tall the front fork as de cribed in this chapter. 
15. Install the front wheel as described in Chapter Ten. 
I 6. Adjust the front steering as described in this chapter. 
17. Install the fork stem cap over the nut . 

FX B and FXEF Models 

Remo11a/ 

Refer to Figure 75. 
I . Remove the front wheel as described in Chapter Ten. 
2. Remove the fuel tank a described in Chapter Nine. 
3. Remove the handlebar assembly as described in this 
chapter. Position the ha11dlebar so that the control cables 
are not kinked or damaged. 
4. Remove the front fork as described in this chapter. 
5. Remove the brake ho e bracket at the bottom of the 
fork stem bracke1. Do not disconnect the brake hose con· 
nection. 

CAUTION 
Secure the steering stem before removing 
rhefork stem nut in thefoUowing steps. or it 
will fall lo the ground. 

6. Loosen and remove 1he steering tern nul. 
7. Loosen the upper bracket pinch bolt. 
8. Remove the upper brackc1 from the steering stem. 
9. Lower the fork stem out of the steering head. 
I 0. Remove the upper dust shield. 
11 . Remove the bearing from the upper bearing race in 
the steering hc.,d cup. 
12. In pect the fork stem assembly as described later in 
this chapter. 

Installation 

I. Thoroughly pack both bearings with bearing grease. 
2. Make sure 1he steering head and stem races are prop-
erly seated. 
3. Apply a light coat of grease 10 the steering head races. 
4. Insta ll the lower du t ·hield onto the lower bearing on 
the steering stem. 
5. In tall the steering stem into the steering head and hold 
it firmly in place. 
6. Insta ll the upper bearing over the steering stem and 
sca1 into the upper race. 
7. Install the upper dust shield. 
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8. Install the upper bracket over the steering stem. 
9. Insta ll the steering stem nul until it is finger•tight . 

NOT£ 
Final tig/11e11iftg of rhesreering stem 11111 will 
occur aj/er the fro11t wheel is installed and 
the front steering is adjusted as describe,/ in 
this section. 

10. Insta ll the front fork as described in this chapter. 
11. Install the brake ho e bracket at the bottom of the fork 
stem bracket. 
12. Install the fron t wheel as described in Chapter Ten. 
13. Adjust the front steering as described in this chapter. 
14. Insta ll the fork Stem cap over the nut. 

FLH and FLT Series Models 

Removal 

Refer 10 Figure 76. 
I. Remove the front wheel a de cribed in Chapter Ten. 
2. On 1986- 199 FLHT series models, remove the light 
bar and outer fairing as described in Chapter Fifteen. 
3. On FLT series models, remove the instrument panel 
and handlebar. 
4. Remove the Fuel tank as described in Chapter Nine. 
5. Remove the handlebar assembly as described in this 
chapter. Po ition the handlebar so that the control cables 
are not k.inked or damaged. 
6. On models with the air control system, remove the air 
control ystcm from the upper fork bracket as described in 
this chapter. 
7. Remove the front fork as de cri bed in th is chapter. 
8. Remove the brake line bracket at the lower fork Siem 
bracket. 
9. Disconnect the electrical connectors from the main cir-
cuit board. 
I 0. On models so equipped, straighten the lock washer 
tab away from lhe fork slem nut. Then loosen and remove 
the nut. tockwasher and main circuit board. 
11 . Remove the upper fork bracket From the steering 
slem. 

NOT£ 
To prevent the steering stem from falling 
out. lrold onto tire steering stem wizen re-
mo,1i11g 1/re upper fork bracket pinch bolt i11 
Step II . 

12. Loosen and remove the bearing adjust nut, then s lide 
the steering stem and bracket out oFthe steering head. 
13. Remove the upper dust shield from the steering head. 

CHAPTER ELEVE 

@ STEERING STEM AND 
BRACKET (FXSB AND 

FXEF MODELSJ 

1. Sleerlng stem nut 
2. Bott 
3. Upper breiekel 
4. Insert 
5. screw 
6. Oust shield 
7. Bearing 
8. Bearing race 

9. Bearing cup 
10. Fraime sleerlng head 
11 . Cover 
12. Screw 
13. Steering slem and 

lower bracket 
14. Bolt 
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STEERING STEM AND 
BRACKET (FLH AND FLT 

SERIES MODELS) 

1. Steering stem nut 
2. Upper fork bracke1 
3-. Bearing adjust nut 
4. Upper dust shield 
5. Bearing 

6. Seering race 
7. Bearing race 
8. Bearing and lower 

dust shield 
9. Steering stem 

14. Remove the bearing from the upper bearing race in 
the steering head . 
15. Inspect the steering stem assembly as described in 
this section. 

/11stallatio11 

I. Thoroughly pack both bearings with bearing grease. 
2. Make sure the steering head and stem races are prop-
erly seated. 
3. Apply a light coat of grease to the steering head races. 
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4. lnstall the lower dust shield onto the lower bearing on 
the steering stem. 
5. Install the steering tem into the steering head and hold 
it firml y in place. 
6. Install the upper bearing over the steering stem and 
seat it into the upper race. 
7. Install the upper dust shield. 
8. Install the bearing adjust nut and tighten to remove all 
bearing play. 
9. Install the upper bracket over the fork stem. 
I 0. Install the main circuit board and align it with the 
mounl'ing bracket. 

CAUTION 
Do ,101 overtighten the fork stem nut i11 Step 
I I. or the bearings and races can be dam-
aged. 

11. Install the steering stem out and tighten it to 35-40 
n.-lb. (47-54 •m). 
12. On models so equipped, bend the loekwasher 13b 
against one flat on the nut. If necessary} tighten the nul 10 
al ign it with the loekwashcr. 
13. On I 99 I -1998 models, pack the steering head with 
the same type of bearing grease originally used to pack the 
bearing during disassembly. 
14. Connect the electrical connector.; from the main cir-
cuil board. 
15. Install the brake line bracket onto the lower steeri.ng 
stem bracket. 
16. Install the front fork as described in Ibis chapter. 
17. On models with the air control system, install the air 
control system from the upper fork bracket as described in 
this chapter. 
18. Insta ll the handlebar assembly as described in this 
chapter. 
19. lnsl311 the fuel tank as described in Chapter Nine. 
20. On FLTC series models, install the instrument panel 
and handlebar. 
21. On 1986-1998 FLHTCscries models, in tall the light 
bar and outer fairing as described in Chapter Fifteen. 
22. Install the front wheel as described in Chapter Ten. 
23. Adjust steering play as described in this chapter. 

Inspection (All Models) 

The bearing outer races are prcsse.d in10 the steering 
head. Do not remove them unless 1hey are going lO be re-
placed. 
I. Wipe the bearing races with a solvent-soaked rag and 
dry them wi th compressed ai r or a lint-free clolh. Check 
the races in the steering head (Figuce 77) for pitting, 
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scratches, galling or excessive wear. I f any of these condi-
tions exist, replace the races as described in this chapter. If 
the races arc in good condition, wipe each race with 
grease. 

2. Clean 1he bearings in solvent !O remove all of !he old 
grease. Blow the bearing dry with compressed air without 
allowing the air jet 10 spin I.he bearing. Do no1 remove th 
lower bearing from the fork stem unless it is 10 be re· 
placed. Clean the bearing while it is installed in 01e steer-
ing s1em. 

3. After the bearings are dry, hold the inner race with one 
hand and tum the ou!er race wi1h 1hc other hand. Tum lhc 
bearing slowly. The bearing should rum smoothly with no 
roughness. Visually check the bearing (Figure 78) for pil-
ting, scratches or visible damage. lf1he bearings are worn, 
check the dust covers for wear, damage or improper bear· 
ing lubrication. Replace the bearing if necessary. If a bear-
ing is going 10 be reused, pack it with grease and wrap it 
with wax paper or some other lint·frec material unti l it is 
rein 1alled. Do not store 1hc bearings for any lcnglh of 
time without lubricating them to prevent mst. 

4. Check 1hc s!ecri ng stem/lower bracke! for cracks or 
damage. Check 1he !hreads a1 the top of the s1cm for dam-
age. Check lhc s1eering slem boll or mu for damage. 
Thread it into the steering stein. Make sure the bolt or nut 
threads easily wi1b no rouglmess. 

5. Replace all worn or damaged parts. Replace bearing 
races as described in this chap1er. 

6. Replace the lower teering Siem bearing (Figure 79) 
and 1he dust shield as described in 1his chap1er. 

7. Check for broken welds on 1hc frome around the s1eer-
ing head. If any arc found, have them repaired by a com-
pelent frame shop or welding service familiar with 
mo1orcycle frame repair. 

CH PTER ELEYE 

• 
STEERI G HEAD BEARI G 

RACE REPLACEMENT 

The upper and lower bearing ouler races are pressed 
in10 the frame. Do no1 remove lhe bearing races unless re-
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Wooden block 

Race 

Head tube 

Dust seal and bottom race 

placement is nccessary. lfthey arc removed, replace both 
the outer race aad bearing at lhe same time. Never rein· 
stall an outer race that has been removed as it is no longer 
true and will damage the bearing. 
I. Remove 1he sleeringstem as described in this chapter. 
2. To remove a race, insert an aluminum or brass rod into 
the sleering head and carefully lap the race out from the 
inside (Figure 80). Tap all around the race so neilher the 
mce nor the steering bead is bent. 
3. Clean the Sleering head with solvenl and dry it thor-
oughly. 
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4A. lns1all the bearing races with the s1eering head bear-
ing race ins1aller 1001 (JIM part o. 1725) fo llowing lhe 
manufach.lrcr•s instructions. 
4B. If the special 1001s are not avai lable, install the bear-
ing races as follows: 

a. Clean the race thoroughly before installing iL 
b. Align the upper race wilh !he frame s1eering head 

and rap i1 slowly and squarely in place (Figure 81 ). 
Do nol coniact lhe bearing race surfaces. Drive the 
race in10 the teering head until it bottoms on the 
bore shou Ider. 

c. Repeal substeps a-c to install the lower race into the 
steering head. 

5. Apply bearing grease 10 the face of each race. 

Steering tern Lower Bearing Replarement 

Do not remove the steering stem tower bearing and 
lower dus1 seal unless tl1ey arc going to be replaced. The 
lower bearing can be dimcuU to remove. If the lower 
bearing cannot be removed as described in this procedure, 
refer the service lo a Harley·Davidson dealership. 

ever reinstall a lower bearing lhat has been removed. 
It is no longer true and will damage the bearing assembly. 
I . Lnstal l the steering stem bolt or nut onto the top of the 
steering tern to protect the threads. 
2. Loosen the lower bearing from the shoulder al the base 
of the sieering stem with a chisel as shown in Figure 82. 
Slide the lower bearing and lower dusi cal off the steer-
ing stem. 
3. Clean the steering stem with solvent and dry it thor-
oughly. 
4. Po i1ion the new lower duSI seal wilh the flange side 
facing up. 
5. Slide a new lower dust seal and the lower bearing onto 
the steering stem until the bearing stops on the rai ed 
shoulder. 
6. Align the lower bearing with the machined shoulder on 
the steering stem. Press or drive the lower bearing on10 
the steering slem un1il it bonoms (Figure 83). 

STEERCNG PLAY ADJUSTMENT 

If af\ermarket accessories have been in tailed on the 
steering assembly, they must be removed before anempt-
ing 10 adjust the sieering play. 

FXR and FX erie Models 

I. Use a floor jack centered under the frame. Support the 
motorcycle wi th both the front and rear wheels the same 
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distance off the ground. If necessary, place a wooden 
block(s) under 1he rear wheel un1il lhe motorcycle is level. 
2. On models so equipped, remove lhe windsh ield as de-
scribed in hap1cr Fifteen. 
3. If any control cable is rou ted so tha1 it pulls 1hc fronl 
end one way or the other, disconnec1 it . 
4. Loosen the lower bracket pinch bolts. 
S. Place a piece of masking tape transversely across 1he 
leading edge of the front fender. 
6. Swing the handlebar so lhat the front wheel faces 
traight ahead. 

7. Place a poinlcr on a stand so that rhc lip points to the 
center of lhe fender when 1he wheel is facing s1raight 
ahead. 
8. Light ly push the fende r 1oward the righ1 side until the 
fronl end slarts to tum by itself. Mark this point on the 
piece of 1ape. 
9. Repeat Step 8 for 1he left side. 
I 0. Measure the distance between the two marks on 1he 
tape. For proper bearing adjustment, lhe d is1ance should 
be 1-2 in. (25.4-50.8 mm). lfthcdisrance is incorrect, per-
fom1 Step 11. 

NOTE 
On FXWG models. adj11stme111 is made by 
loose11i11g or tightening rhe fork stem 11ut or 
bolr. 

NOTE 
If the adjustmellf is less than I in. (25.4 
mm). slightly tighten 1he nlll. bo/1 or bearing 
sear. l oosen the mu. boll or bea,-ing seat if 
the adju.stment is more than 2 in. (50.8 mm)_ 

I IA. On 1984-1987 FXR (except 1987 FXLR, FXRS-
SP, FXEF and FXSB) models, refer to Figure 72 ond per-
form 1he following: 

a. Loosen lhe upper fork bracket pinch bolt and lhe 
lower bracket fork tube pinch bolts. 

b. Loo en or tighten the fork slem nul until the 
fall-away distance is 1-2 in. (25.4-50.8 mm). 

c . Recheck adjustment. Then, when correct, tighten 
the pinch bolts 10 21 -27 ft.-lb. (28-37 N•m). 

11B. On 19 7 FXLR and FXRS-SP and oil 1988- 1998 
FXR models, refer to Figure 73 and perform the fo llow-
ing: 

a. Loosen the upper fork bracket pinch boll and the 
lower bracket fork tube pinch bolts. 

b. Loosen or tighten the fork stem bolt until the 
fall-away distance is 1-2 in. (25.4-50.8 mm). 

c. Recheck ndj ustment. Then, when correc1, tighten 
the pinch bolts to 25-30 ft .-lb. (34-4 1 N•m). 
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11 C. On FXWG, FXSB and FX • F models, refer to Fig-
ure 74 and Figure 75 and perform lhe following: 

a. Loosen the lower bracket fork tube pinch bolts. 
b. Tum the bearing sea t localed undemeath 1he upper 

fork bracket until tbe fall-away distance is 1-2 in. 
(25.4-50.8 mm). 

c. Recheck adjustment. Then, when correct, tigh1en 
the pinch bolts to 25-30 ft..-lb. (34-4 1 •m) . 

12. On models so equipped, instal l the windshield as de-
scribed in Chapter Fifteen. 

FLH and FLT cries Models 

I . Use a floor jack centered under the frame. Support the 
motorcycle wi th both 1he front and rear wheels the same 
distance off the ground. If nece sary, place a wooden 
block(s) under the rear wheel until the motorcycle is level. 
2. Remove the windshield (i f so equipped) and all other 
accessory weight from the hand lebar and front forks that 
could affect lhis adjustment. 
3. If any control cable is routed so tha l it pulls the front 
end one way or the other, disconnect i1. 
4 . Tum the wheel 10 the left as fa r as it will go and then let 
it go. If lhe s1eering adjustment is correct, the front wheel 
will swing from left 10 right three times and then stop near 
lhe center or straight-ahead posi tion. If the adjustment is 



incorrect (the number of swings past center is fewer or 
more than three time ), perform the fo llowing, 
5. Loosen the lower bracket pinch bolts. 
6. lido both rubber fork tops a few inches up the re-
spective fork tubes. 
7. 1raigh1en the lockwasher lab away from the fork stem 
nul and loosen the nut. 
8. lnsen a drift punch inlo a notch in the bearing adjus1 
out (Figure 74). Tighlen the nul 10 decrease the number of 
swings or loosen the nut to increase the number of swings. 
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9. Tighten the lower bracket pinch bolts 10 the specifica-
t ion in Table S. 
10. Tigh1en the fork slem nul 10 the specificalion in Tobie 
5. Bend the lockwasher tab against one Oal on the nut; 
tighten 1he nul, if required, to align lhe nu t Oal and 
lockwasher tab. 
11. Recheck the bearing adjustment. 
12. When the adjustment is correcl, reposition the rubber 
fork slops. 
13. Reinstall all pans previously removed. 

Table 1 FRONT FORK OIL CAPACITY 
Oil Change Rebuild 

Model and rear OZ, cc oz. 
FXA 

1984-1987 FX A and FXRS 6.25 184.8 7,0 
1984-1987 FXAD and FXRT 7.0 206.9 7.75 
1987-1994 FXLA 9.2 272 10.2 
1988-1994 FXA and FXRS 9.2 272 10.2 
1988-1994 FXAT and FXR&sSP and FXRS-Con 10.5 310.5 11 .5 
1999 FXR2 and FXR3 9.2 272 10.2 

FXWG 10.2 300,9 11.2 
FXSB 7.5 221 .8 6.75 
FXEF 5,0 147,8 6,5 
FLT and FLH series models 7.75 229.2 8.5 

Tllble 2 FRONT FORK AIR CONTROL (1984-1994 FXR SERIES MODELS) 

Vehicle load 

Rider weight not e,ceedlng 1 SO lbs. (68 kg) 
Each additional 25 lbs. (11 kg)1 add 
Paosenger weight, For eoch so lbs. (23 kg), add 
Ma.xlmum pressure 

Reconvnencled air pNaaure pal CkPa) 

Front fork 

4-8 (28-55) 
2 (14) 
1 (7) 
20 (138) 

Accumulator19&t--1987 
FXAD and FXRT 

5-30 (34-207) 

30 (207) 

Tllble 3 FRONT FORK AIR CONTROL {1984-1994 FLH AND FLT SERIES MODELS! 

cc 

206.9 
229.2 
300.9 
300.9 
339.2 
300.9 
330.4 
199.6 
192.2 
251 .3 

Ride Amount of antidive Recommended pre•sure p•I (kP•) 

Firm 
Normal 
Soh 

Stiff 
Normal 
Soll 

20 (138) 
15 (103) 
10 (69) 
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Tabl• 4 AIR SUSPENSION ADJUSTMENTS 11995-1998 FLH AND FLT SERIES MODELS) 

Load 

Rider weight 
Up 10 150 lbs. (68 kg), add 
For each additional 25 lbs. (11 kg), add 

Passenger weight: For each additional 50 tbs. {23 kg), add 
Luggage weight, For each addlllonal 10 lbs. (4.5 kg), add 
Maximum pressure 

Recommended pnissure psi fkP•) 
Front fork 

1 (7) 

1 (7) 
25 (172) 

Re•r shock absorber 

1 (7) 
1.5(10) 
3 (21) 
35(241) 

Table 5 FRONT SUSPENSION TORQUE SPECIFICATIONS 
Item 

Fork air control system 
Air tubes banjo bolts 

1984-1994 FXRD, FXRT and FXRS-SP models 
Air accumulator bracket bolts 
1984-1987 FXRD and FXAT models 

Antldlve solenold ho.using bolls 
1984-1987 FXRD and FXRT models 

Air tubes flange nuts 
198&-1994 FXAT and FXRS-SP 

Antldlve switch bolts 
1986--1996 FLH and FLT series models 
1986-1996 FLHT and FLHTC models 

Air tube assembly he• bolts 
1997~1998 FLH and FLT series models 

Antldlve solenold banjo bolls 
Fork tube pinch bolts 
FXR serles models 

1984-1987 FXR, FXRS, FXRD and FXAT 
Upper 
Lower 

1987 FXLR, FXRS and 1988-1992 FXR 
Upper and lower 

1993-1994 FXR, 1999 FXR2 and FXR3 
Upper and lower 

FXWG, FXSB and FXEF 
FLH and FLT series models 

1984-1990 
1991-1998 

Fork tube plug (FLH and FLT series models) 
Fork stem and bracicet 
FXR series models 

Fork stem nut or bolt 
Upper brackeMo-fork stem plncn bOlt 

1984-19B7 FXR, FXRS, FXRD and FXRT 
1987 FXLR, FXRS and 198&-1992 FXR 
1993-1994 FXR 

FXWG, FXR2 and FXR3 
Fork stem nut 
Brake hose-to-lower steering stem bracket 

FXSB and FXEF 
Fork stem nut 
Upper brackeMo-fork stem pinch bolt 

FLH and FLT ser~s models 
Fork stem nut 

Steering stem nut 
FLH and FLT 

lt .. -lb. 

25-30 

30-35 

17 

25-30 
25-30 

21-27 
30-35 

25-30 

30-35 
25-30 

25 
40 
50-55 

See text 

21-27 
25·30 
30-35 

35-40 

See text 
20-25 

35-40 

35-40 

ln,-lb, 

155-190 

97-142 
97-124 

133 

34-41 

41-47 

17-21 

23 

34-41 
34-41 

11-16 
11 -14 

28-37 
41-47 

34-41 

41-47 
34-41 

34 
54 
6&-75 

28-37 
34-41 
41-47 

47.54 
15 

27·34 

47-54 

41-54 



CHAPTER TWELVE 

REAR SUSPENSION 

This chapter includes repair and replacement procea 
dures for the rear suspension components. Tables 1-5 are 
located at the end of lhis chapter. 

WARNING 
All nuts and bolls used on the ret1r suspe11-
sio11 1111/SI be replaced wirh 1/re s,mie type of 
parts. Do ,w, use a replacement part of 
lesser quality or substitute design because it 
might affect the pi!1formance of the rear sus-
pe11sio11 or fail a11d lead to loss of co111ro/ of 
the motorcycle. The torque specificatio11s 
listed in Table 5 musr be used d11r/11g Instal-
lation to ensure proper retention of 1J1ese 
componems. 

SHOCK ABSORBER 

Removal/Insta llation 

When servicing rhe re.ar shock absorbers, remove one 
shock at a time. If it is necessary to remove bo1h shocks, 
suppo11 lhe motorcycle with lhc rear wheel off the ground 
on a suitable 0oor jack. 

I. Support 1he motorcycle on a swing arm stand with the 
rear wheel off the ground a minimum of four inches. 
2. Slide a wooden block between the rear tire and floor so 
thal it just touches the tire. 
3. On models so equipped, remove the saddlebags as de-
scribed in Chapter Fifteen. 
4. If necessary, remove the mufficr to access the bonom 
shock mounting bolt. Refer to Chapter Eight. 

NOTE 
A re.ar $hock absorber system is a split ~yS· 
tem used on 1985 and larer FXRT models. 
The sho k absorber ills tailed on the le/I side 
is a 11011adJ11srable hyclra11lically dampL>d 
shock. The right side is equipped with an air 
shock similar 10 the air shocks used on some 
FLH and FLT models. 

5. On air shocks, bleed the air shock of all air pressure. 
Then disconnecl the air line a1 the compression fining, 

NOTE 
N01e the locatio11 of the washers used on 
each of1!te shock absorber bolts or swds so 
1/tey ca11 be reins1alled in 1/te original posi-
tions. 
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0 REAR SHOCK ABSORBER 
IFXR SERIES MODELS) 

1. Spring seat 8. Bushing 
2. Cover 9. Stud cover 
3. Spring 10. Bolt 
4. Spring guide 11 . Nut 
5. Spring adjuster 12. Bolt 
6. Washer 13. Shock housing 
7. Washer 

6. Remove the upper and lower bolts or nuts. 
7. Pull 1hc shock off of the frame and swing arm. Remove 
it. 
8. lnspecl the shock absorbers and lhe mounling fas1en-
ers as described in this chapter. 
9. lnsiall by reversing these removal s1eps while no1ing 
the following: 

a. Apply a medium-strength threadlocking compound 
to the shock mounting bolt or slud threads. 

b. Tighten the upper and lower shock fasteners to the 
speci11ca1ion in Table 5. 

c. On air shock models, adjust the shock absorber ai r 
pressure as described in this chap1er. 
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REAR SHOCK ABSORBER 
(FXWG, FXSB AND 

FXEF MODELS) 

1. Spring seal 
2. Upper cover 
3, Spring 
4, Spring guide 

5. Lower cover 
6. Spring adjuster 
7. Shock housing 

d. Lower the motorcycle and test ride it to make sure 
the rear suspension is working properly. 

Disassembly/Inspection/Assembly 
(Hydraulically Dampened hocks) 

11,e damper uni1 can.no• be serviced. All remaining 
components can be replaced. Check wi1h a rlarley-
Davidson dealership for parts availabili1y prior 10 disas-
sembling the shock absorber. 
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G) REAR SHOCK ABSORBER 
(1999 FXR2 AND FXR3 MODELS) 

1. Bolt 
2. Lockwasher 
3. Washer 
4- Spacer 
5. Bushing 
6. Stud (shock mount) 
7. Shock absorber 
8. Bushing 

9. Bolt 
10. Acorn nut 
11 . Preload adjust collar 
12. Retaining cJip 
13. Spring guide 
14. Spring 
15. Lower retainer 
16. Snap ring 

0 REAR SHOCK ABSORBER (1984 
FLT AND FXR SERIES MODELS) 

1. Spring seat 6. Shock housing 
2. Spring 7. Bushing 
3. Spring guide 8. Washer 
4 . Spring adjuster 9. BOit 
5. Nul 10. Bolt 

Refer to Figures 1-4. 
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I. Remove the shock absorber as described in th is chap-
ter. 
2. Check the shock faslcner lhread for !ripping, 
cross-threading or deposit buildup. If necessary, use a lap 
or die 10 true up the 1hreads and to remove any depos its. 

3. Check the washers for cupping, deformation, crack or 
other damage. Replace the washers with the same size and 
thickness, if neces-sary. 

WA RNING 
Do 1101 attempt to remove 1/re shock springs 
without the proper spring compression 
roofs. 
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4. Mount the shock absorber in a spring compression 1001 
so that the top oflhe shock abscrber faces up. Figure 5 il-
lustrates the Harley-Davidsen shock compresscr (part 

o. 97010-52A). An aflerrnarket compression tool (Fig-
ure 6) can be purcha ed from a motoreycledealership and 
mail-order house . 
SA. n all models except FXR2 and FXR3 models, per-
form the following: 

a. Compress tlte shock absorber spring enough 10 al-
low removal of the upper spring seat. 

b. Release spring pressure. Then remove the shock ab-
sorber assembly from the tool. 

c. Remove the components from the damper body. Do 
not attempt to disassemble the damper body. 

5B. On FXR2 and FXR3 models, perform the following: 
a. Compress the hock absorber spring enough 10 al-

low removal of the lower snap ring. 
b. Release spring pressure. Then remove the shock ab~ 

sorber assembly from the tool. 
c. Remove the components from the damper unit. Do 

not auempt to disassemble 1he damper uni1. 
6. Inspect the damper unit for leaks or shaft damage. The 
damper unit cannot be rcbuill; ii must be replaced as a unit 
if faulty. 
7. Ins-peel the spring for wear or damage~ replace the 
spring if it is cracked or defom,cd. There are no specifica-
tions for spring length. 
8. Check all componen1s for abnormal wear, cracks or 
other damage. Replace damaged parts as required. 
9. Assemble by reversing these disa embly step while 
noting the fo llowing: 

a. To reduce spring 1ension when compressing the 
spring during assembly, set the cam detent to the 
weakest position on the shock body. 

b. Install all parts in the reverse order of removal. 
c. After the spring has been inslalled, make sure the 

spring seat or snap ring engages the damper unit 
groove and is correctly seated. Then slowly release 
rcnsion on the tool and allow the part·s to eat to-
gether. 

d. Before removing the tool, check the fit of the parts, 
especially at the top of the shock. 

Shock Bushing Replacement 

On models so equipped, the shock bushings should be 
replaced as a set when they become worn or damaged. 
I. Before removing the bushing from the shock absorb-
ers, purchase new bushings ahead of time. 
2. Suppon the shock absorber in a press and press the 
bushing out of the eyelet. 
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1. Bolt 
2. Lockwasher 
3. Washer 
4. Wesher 
5. Shock absorber 
6. W11her 
1 . Extension nut 
8. Bolt 

3. Clean the eyelet thoroughly before in tailing the new 
bushing. 
4. Press the new bushing into the shock eyelet 
5. Repeat for each bushing. 

Inspection (Air hocks) 

The shock absorbers are not serviceable (Figure 7 and 
Figure 8). The only replacement parts available are the 
mounting hardware. 
I. Visually inspeel the shock for leaks or shaft damage. 
Check the rubber boot for deterioration, tears or other 
damage. If necessary, replace the shock absorber. 
2. Check the shock fastener threads for stripping, 
cross-threading or deposit buildup. If necessary, use a lap 
or die to true the threads and to remove any deposits. 
3. If the ai r titting on the shocks were removed, or if they 
appear to be leaking, clean the fitting threads thoroughly 
to remove all sealant re idue. Apply Loctite Pipe Sealant 

0 REAR SHOCK ABSORBER AND 
FRONT FORK AIR LINES 

(1997-1998 FLH AND 
FLT SERIES MODELS) 

1. Valve cap 
2. Nul 
3. Air Une connector 
4. Boll 
5. Rear manlfold and 

valve assembly 
6. Shock absorber 

3 

7. Washer 
a. Lockwa.sher 
9. Bolt 

1 o. Front manifold and 
air line assembly 

11 . o ~rlng 
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with Teflon to the fitting threads. Then install the fitting 
into the shock body and tighten securely. 

SPRING PRELOAD ADJ STME T 
(NO AIR TYPE) 

NOTE 
A split rear shock absorber system is used 
on 1985 a11d later FXRT models. The shock 
absorber i11stal/ed 011 tire left side is a 
nonadjustable hydraulically damped shock. 
The right side is l¾/Uipped with 011 air shock 
similar to tire air shocks used 011 some FLH 
a11d FlT models. 

The shock abscrber spring preload can be adjusted to 
compensate for the weight the motorcycle is to carry. 

WARNING 
The cam ring must be set to the same setting 
on both sides, or it will result in an unsafe 
riding condition. 
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I. On all models exccp1 FXR2 and FXR3, perform the 
following: 

a. sing a spanner wrench, rotate the cam ring at the 
base of the hock absorber (Figure 9) to one of the 
five positions. Can1 posilions range from o. l 
( olo rider with no luggage) 10 o. 5 (maximum 
loads). 

b. Always back off the cams completely when releas-
ing the spring tension for lighter adjustments. Do 
not tum 1he cam to the off-cam position direc1ly 
fro m the stiffest position because this can damage 
the cam and/or the positioning tab on the shock 
body. 

2. On FXR2 and FXR3 models, perform the following: 
a. Rotate the upper adjuster collar to one of five posi-

1ions. ever tum the collar cormterc/ockwise below 
the fifth adjustment mark bccau e thi can damage 
the shock absorber. 

b. Rotate the adjuster clockwise to increase spring 
preload or cowuerclockwise to decrease spring 
preload. 

AIR SHOCK ADJ TME T 
(FLH AND FLT SERIES MODELS A D 
FXRT ANO FXRD MODELS 1984-1998) 

A single air valve is used for air pressure adjustment on 
all air shock models. On 1985 and later FXRT models 
with one air shock~ a single air line connects the air valve 
to the shock body. On all other models, separate ai r lines 
leading out from 1hc air valve connect to the separate 
shock absorbers. 

NOTE 
Tire air chambers in the rear shock are 
small and fill rapidly. Do nol use com· 
pressed air. Only use a small hand-held or 
fool-operated air pump. The ma.ximt,m air 
pressure specification listed in Tables 1-4 
should not be exceeded. or damage to the 
air shock or air lines might occur. 

I . Locate and remove the air valve cap: 
a. On 1984 FXRT models, the air valve is located un-

der the seat. 
b. On 1985-1992 FXRT and FXRD models, the air 

valve is located under the right saddlebag. 
c. On 1984-1996 FLH and FLT serie model, the air 

valve is located on the left side cover. 
d. On 1997-1998 FUI and FLT series models, the ai r 

valve (Figure 10) is located under the right 
saddlebag. 

2. Place the motorcycle on the jiffy stand. 
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3. On models so equipped, remove the saddlebag as de-
scribed in Chapter Fifteen. 
4. Remove I.he air valve cap. 
5. Use a no-loss air pressure gauge. Refer to the recom-
mended air pressure in Tables 1-4. 
6. 1ncrease or decrease air pressure to achieve rhe desired 
ride and control. 
7. 011 1997-1998 FLH and FLT series models, check and, 
if necc sary, adjusl the air pressure in the front fork at the 
same lime. 
8. Reinstall the air valve cap. 

Wt 'G ARM (FXR, FLH A D 
FLT SERIES MODELS 

EXCEPT FXWG, FXEF AND FXSB) 

In time, the cleavebloc bushings installed in the swing 
arm will wear and require replacement. Worn or damaged 
bushings can greatly affect handling performance, and if 
worn ports are not replaced, they can produce erratic and 
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SWING ARM (1984-1988 MODELS) 

SWING ARM 
(1989-1998 MODELS) 

10 111110 

1. Locknut 8. Nylon spacer 
2. End cover 9. Swing arm 
3. Adjuster 1 o. Ret•lnlng ring 
4. Pivot shaft 11. Cove-r 
5. Rubber mount 12. Cup washer 
6. Nylon spacer 13. Locknut 
7. Cleavebloc bushing 

9 10 10 9 6 5 4 2 1 

1. Nut 
2. Washer 
3. Pivot shalt (1984-1985) 
4. Rubber mount 
S. Nylon spacer 
6. Cleavebloc bushing 
7. Nylon spacer 
8. Swing arm 
9. Retaining ring 

10. Spacer 
11. Adjuster 
12. End cover 
13. Locknut 
14. Pivot bolt (1986-1998) 
15. Pivot stud (1981i-1998) 

dangerous handling. Common symptoms are wheel hop, 
pull ing to one side during aeeeleration and pulling 10 the 
other side during braking. 

Removal 

Refer to Figure 11 and Figure 12. 

I. Remove the exhaust system (A , Figure 13) a de-
scribed in Chapter Eight. 
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2. Remove 1he rear wheel (A, Figure 14) as described in 
Chapter Ten. 
3. Remove the fasteners securing the shock absorbers (B, 
Figure 14) 10 the swing arm. Move them up and ou1 ofOte 
way. 
4. On models so equipped, remove 1hc saddlebags and 
guards (C, Figure 14) as described in Chap1er Fifteen. 
SA. On chain-driven models. remove the drive chain as 
described in hap1cr Ten. 
SB. On bell-driven models. remove the drive bell a de-
scribed in Chapter Ten . 
6. Remove the rear brake caliper from the rear swing arm 
as described in hap1cr Thirteen. 
7. Place a wooden block under 1he swing arm to support 
it. 
8A. On 1984-early 1986 models, the pivo1 shaft i 
threaded on both ends; each end is secured with a washer 
and nut. Remove the pivot shafi and swing am1 as follows: 

a. On FXR series models, remove the cover plug from 
the end oflhe pivo1 shaft moun1ing brockc1s. 

b. Remove the right pivot shaft nut and spacer. 
c. On FXR series models, remove the pivot shaft 

mounting brackets. 
d. On FLH and FLT models. remove 1he left and righ1 

passenger foo1peg moun1ing brackets. 
e. Use an aluminum or brass rod and tap 1he pivot 

shan out of the swing am,. 
f. Remove the pivot shaft and the swing arm. ote the 

loca1ion oflltc rubber and nylon washers. 
8B. On ]ale 1986-1988 models, a dual pi vol shaft assem-
bly is used. The leO and righ1 pivo1 shafts screw onto a 
center stud (Figure 11 ). Remove 1hc swing ann and pivol 
shafts as follows: 

a. On FXR series models. remove the cover plug from 
lhe end of the pivol shaft mounting brackels. On 
late 1987 and 1988 models, remove the spring clips 
installed inside the mounting bracket access hole on 
both sides (Figure 15). 

b. Hold the left pivo1 bolt wi1h a wrench and loosen 1he 
right pivo1 boll. 

c. On FX R series models, remove the pi vol shaft 
moun1ing brackc1s. 

d. On FLH and FLTseriesmodels, removelhcleftand 
righ1 passenger foolpeg mounting brocke1s. 

c. Select the properly sized outer diameter aluminum 
or brass rod. Insert lhe rod 1hrough 1he swing ann 
from 1he righ1 side. Ccn1er it againsl 1he cen1er Slud 
and carefully 1ap lhe cen1cr s1 ud and left pivol shaft 
ou1 of the swing arm. 

f. Remove the swing ann assembly from the frame. 
01e the posilions of the n1bber and nylon washers. 
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@ SWI NG ARM CLIP (1987-1988) 
LATE 1987 AND 1988 

(BOTH SIDES) 

Cllp installed and 
seated (flat on clip 
must bo on bottom) 

Discard clip If 
1989 and later 
shaft is Installed 

End view of pivot shaft mounting 
bracket (cap removed) 

8C. On 1989-199 models, 1he swing arm pivois on 1he 
pivo1 shan 1hat is installed from the right side (Figure 12). 
Remove 1he swing 3nn and pivot shafi as follows: 

a. On FXR models, remove lhc cover plug from the 
end of the pivot shnfl moun1·ing brackets. 

b. Hold 1he righ1 pivol shaO 11111 wilh a wrench and 
loosen 1he lefl nut (B • .-1gur< 13). Remove the nul 
and the cup washer. 

c. On FXR series models. remove the pivol shaft 
mounling brackels. 

d. On FLH and FLT series models, remove 1he left and 
right pas enger footpeg mounting brackets. 

e. Align 1he end of an aluminum or brass rod and 1ap 
the pivot shafl out of the swing arm. 
Remove the pivo1 shaft and swing arm. ote the po-
si1ions of lhe rubber and nylon washers. 
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Threaded shaft 

9. Inspect the swing ann and pivot shaft assembly as de-
scribed in this chapter. 

Insta llation 

I. Apply an antiseize lubricant or an appropriate grca c 
to the pivot shaft. 
2. Correctly position the drive chain or drive bell over the 
drive sprocket before installing the swing am1. Leave the 
drive chain open; connect it later. 
3. Install the swing ann at the back of the transmission. If 
the swing arm will not fi1 inlo the transmission, it will be 
necessary to spread the bushings apan as follows: 

a. Remove the swi ng am1 from the trJnsmission case. 
b. Place the swing ann on a workbench. 
c. Install the bushing spreading tool (J IMS pan o. 

1707) (Figure 16) between the bushings as shown 
in Figure 17. 

NOTE 
If the special tool is ,u,1 available. a subs1i-
1r11e loo/ of threaded rod. nwJ large u:aslrers 
and rwo 11U1s may be useti. 
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d. Insta ll the special tool or assemble the threaded rod, 
n111s and washers between the bushings as shown in 
Figure 17. Then tum the nuts with a wrench 10 
spread the bushings apan approximately 4 9/16 in. 
( 115.9 ,nm). 

e. Remove the tool and check whether the swing ann 
fi1s into the t:ransmission case. 

f. lf necessary, repeat this step until the swing ann fits 
into the transmission case. 

4A. On 1984-early 1986 models, install the pivot shaft 
assembly as follow ·: 

a. Lay out the pivot shaft assembly in the order shown 
in Figure 11 . 

b. Identify the left side of the pivot shaft and slide the 
left rubber mount (with shoulder facing outward) 
onto the pivot shaft. Then install the washer and nut 
onlo the pivot sbafl; tighten lhe nul until it bottoms 
out on the shaft threads. 

c. Slide the nylon washer onto the pivot sbafl and seat 
it against 1hc rubber mount so that the smaller 
washer diameter faces inboard. 

d. Wipe the pivot shaft wi th an tiseize lubricant or 
equivalent. 

e. Install the pivot shaft through the swing ann from 
the left side. 

f. Install the right-hand nylon washer (small washer 
diameter facing inward), rubber mount (shoulder 
facing outward), washer and nut. Tighten the nut 
finger-right at this time. 

NOTE 
lfworki11g on a late /986-1988 model, and 
the swing t,rm pivot shaft assembly o-as re-
plllced with a /989 or later pivor shllfl llS· 
·embly, pe,fonn Step 4C. 

4B. On la te 1986- 1988 models, install the pivot shaft as-
sembly as follows: 

a. Lay out the pivot shaft as embly in the order hown 
in Figure 11. 

b. Install the left pivot shaft onto the center stud. 
c. Coat the pivot shaft and center stud with antiseize 

lubricant or equivalent. 
d. Slide the left rubber mount (with houlder facing 

outward) onto the pivot shaft. 
c. Slide the nylon washer onto the pivot shaft and seal 

ii agains1 the rubber mount so that the small washer 
diameter faces inboard. 

f. Install the pivot shaft through the swi ng ann from 
the lcfl side. 

g. Coat Lhe right pivot shaft with ant iscize lubricant or 
equivalent. Install the right nylon washer (small 
washer diameter facing inboard) and the right rub-
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ber mount (shoulder facing outward) onto the pivot 
haft. 

h. Insert lhe right pivot shaft through the swing arm 
and thread ii into the center stud finger-light 

4C. On 1989-1998 models, insta ll the pivot shaft assem-
bly as follows: 

a. Lay out the pivot shaft assembly in the order shown 
in figure 12 . 

b. Wipe the pivot shaft with antiseize lubricant or 
equivalenl. 

c. Slide the right rubber mount (with shoulder facing 
outward) onto the pivot shaft. 

d. lide the right nylon washer (with mall washer di-
ameter facing inward) onto the pivot shaft. 

e. Insert the pivot shaft through tbe swing am, from 
tl1e right side. 

f. Insta ll the left nylon washer (small diameter facing 
inward). rubber mount (shoulder facing outward) 
and cup washer onto the pivot shaft. Install the pivot 
shaft nut and tighten finger-1igh1. 

5. On FLH and FLT series models, install the pa senger 
footpeg mounting bracke:1. Make sure the roll pi.n in each 
bracket engages the hole in the rubber mount. 
6. On FXR series models, install the pivot shaft mounting 
brackets. Make sure roll pin in each bracket engages hole 
in rubber mount. 
7. On 1984-early 1986 models, make sure the flat on the 
pivo1 shaft engages the flat on the right rubber mount 
8, If 1he passenger footpegs were removed, position the 
footpegs o that they fold al a 45° angle. Tighten the 
mounting nuts 10 20-25 Jt-lb. (27-34 N•m). 
9A. On 1984-early 1986 models, hold the left pivot shaft 
nut with a wrench and lighten the right nut 10 45 11.-lb. (61 

•m) . 

NOTE 
If a /989 or later pivot shaft assembly was 
installed on a late I 986- 1988 model (to re-
place the three•piece pivot shafi assembly), 
do 110I install tire clip.,; imo the mou111i11g 
brackets as described in Step 9B. 

9B. On late I 986-1988 models, hold the left pivot bolt 
with a wrench and tighten the right pivot bolt 10 85 fl. -lb. 
( 1 15 •m). A ftcrtigh1ening the pivot bolts, in tall the clip 
into each mount ing bracket so that the nat on the clip 
faces 10ward the bouom of the bracket; see Figure IS. 
9C. On 1989-1998 models, hold the right pivot nu t with a 
wrench and tighten the left nut to 45 fl. -lb. (6 1 •m). 
10. After tightening the pivot shaft(s), move the swing 
arm up and down by hand. l1 should move smoothly wi th 
no sign of roughness or tightness. 
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Swing 
arm 

Press 
adaplers 

Support 
block 

11. Move 1hc swing arm up into position and install 1he 
shock absorbers (B, Figure 14) 01110 the swing arm. In-
sta ll the lower fasteners and tighten to the speci!ica1ion in 
Table S. 
12. lnsinll the rear wheel (A , figure 14) as described in 
Chapter Ten. 
13. Install the rear brake caliper as described in h•pter 
Thirteen. 
14A. On chain-driven models , insta ll the drive chain as 
described in Chapter Ten. 
14B. On belt-driven models, install the drive belt as de-
scribed in Chapter Ten. 
15. On models so equipped, install the saddlebags and 
guards (C, Figure 14) •s described in Chapter Fifteen. 
16. Install the exhaust system (A, Figure 13) as de-
scribed in Chapter Eight. 

NOTE 
Check the pivot shaft torque every 5000 
miles (8000 !111). 

Inspection 

I . Remove the mbber mounts from 1he outside of the 
wing ann. ·rhcn remove the lcfi and ri gh1 nylon washers 

from the outboard side of each bushing. 
2. Wash the swing ann in solvent and dry with com-
pressed air. 
3. Inspect the swing ann for cracks or other damage. 
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Press 

Cleave bloc 

4. Replace the rubber mounts if severely worn or dam-
aged. 

5. Inspect the pivot shaft(s) surface for cracks, deep scor-
ing. excessive wear or heat discoloration. 

6. Check the pivot shaft and center srud ( late 1986- 1988 
models) 1hrcads for stripping, cross-threading or damage. 

7. Check the pivot bolts on late 1986- 1988 models for de-
posit buildup in the end of the shafts. These areas should 
be blown out with compressed air. If neccs ary. use a tap 
or die to true up the threads and to remove any deposits. 

8. The cleavcbloc bushings are filled with silicone. If a 
bu hing is leak ing or punctured, replace it as described in 
th is chapter. 

9. Replace worn or damaged pivot shaft( ). 

NOTE 
Replacement parts 0 11 some of the older 
models are no longer available. If ,,eces-
smy. install a lore model pivo, sl,afl assem-
bly. Discuss this with a Harley-Dtwidson 
dealer>hip for f11rther iriformation. 

Bushing Replacement (with Harley-Davidson 
Tool and Hyd raulic Pre,s) 
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Replacemenl of the bushing requires a swing ann 
as emblytool(Harlcy-Davidson part o. HD-96200.80). 
I. Remove the ntbber mounts and nylon washers from 
the outside surface on each side of the swing anns pivot 
point. 
2. Pry out the cover and retaining ring from the inside 
surface on each side of the swing anns pivot point. 

CAUTION 
Do 11ot apply pressure agaiflst 11,e swing 
arm without supporting tire lower pivo1 
poirrr as described ill Step 3. lf1101 properly 
supported, the swing arm will distort a,,d 
need to be replaced. 

3. upport tlie swing ann on the press bed and align both 
pivot point wi th the press ram. Place the support bloek 
(Figure 18) under the lower pivot point. 
4. Use a long extension and the press collar adapter, or a I 
1/4 in. socket, on the swing am1 and on the out idediame-
ter of the bushing (Figure 18). 
5. Support the swing arm and slowly press out the bush-
ing from the lower pi vol point 
6. Remove the wing ann from the pre . Repeat teps 
3-5 and remove the bushing from the opposite side of the 
swing ann. 
7. Thoroughly clean the pivot areas with solvent and dry 
\ ith compressed air. 
8. Inspect the pivot areas for burrs or other internal dam-
age. Clean out if necessary. 
9. Install the new nylon spacer on10 the new bushing. In-
sta ll these two parts at the same time. 
10. Support the swi ng arm on the press bed and align 
both pivot p0int with the pre s ram. 
11 . enter the bushing on the swing arm pivot point and 
start it in by hand. 
12. Place the press plug onto the outside diameter of the 
bushing. 
13. upport the swing am, and lowly press the 
cleavebloe bushing into the pivot area ( Figure 19). 
14. Press the bushing into the swing am, until the outer 
diameter shoulder is fl ush with the wing arm ouler sur-
face (Figure 20). 
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15. Remove the swing arm from tl,e press. Repeal Slcps 
9-14 and ins1all 1he cleavebloc bushing inlo 1he opposile 
side of the swing arm. 
16. lnslall a new cover and retaining ring onlo the inside 
urfoce on each side of the swing ann pivot point. 

17. lns~11l lhe nylon washer and 1he rubber mounts 01110 
the outside surface on each side of the swing am1 pivot 
poinl. 

Bushing Replacement (with JIMS Tool} 

Replacemem of1he bushing requires 1he use ofa bush-
ing assembly rear swing arm assembly 1001 (J IM part 

o. 1743). This tool does no1 require 1he use of a hydrau-
lic press. 
I. Remove I.he rubber mounts and nylon wa hers from 
the outside surface on each side of 1hc swing ann pivo1 
point. 
2. Pry om the cover and retaining ring from the inside 
surface on each side of the swing am1 pivot poin1. 
3. Following the manufncturer's instructions. install the 
tool assembly onto the swing arm. 
4. Remove the bushing from each ·ide of the swing am1. 
5. Thoroughly clean 1he pivot areas wilh solvem and dry 
with compressed air. 
6. Inspect the pivot areas for burrs or other inlcmal dam· 
age. Clean oul if necessary. 
7. lns1a ll 1he new nylon spaccron10 lhc new bushing. In-
stall 1bese 1wo pans at the same time. 
8. Following the manufacturer's ins1ructions, install the 
tool assembly onlo 1he swing ann. 
9. Insiall lhc clcavcbloc bushing into each side of 1he 
swing arm un1il 1he ouler diame1er shoulder is flush wilh 
the swing am1 outer surface (Figure 20). 
10. lns1all a new cover and retaining ring onto the inside 
urface on each side of lhe swing am1 pivot point 

11. lnslnll the nylon washer and 1he mbber mounlS on10 
the outside surface on each side of the swing nnn pivo1 
point 

WI NG AR I (FXWG, FX EF AND FXSB) 

Removal 

Referlo Figure 21. 
I. Remove lhe exhaust sysicm a. described in Chap1cr 
Eight. 
2. Remove the rear wheel as described in Chapler Ten. 
3. Remove the fas teners securing the shock absorbers lo 
1hc swing arm. Move 1hem up and ou1 of 1he way. 
4. Remove 1hc drive chain as described in hap1er Ten. 

CHAPTER T WELVE 

REAR SWING ARM 
(FXWG, FXEF AND FXSBJ 

1. Plvol boll 
2, Lockwasher 
3 . Pivot bearing 

spacer 

4. Bearing seal 
5. Bearing 
6. Bearing race 
7. Swing arm 

5. Remove the rear brake caliper from the rear swing ann 
as described in hap1cr Thinccn. 
6. Place n wooden block under the swing arm to support 
ii. 
7. Pry tltc pivo1 boll lockwasher iab away from lhe pivot 
boil. 
8. Loosen and remove 1hc pivot boll and swing arm. 
9. Inspect the swing ann and pivo1 shafi assembly as de-
scribed in this section. 

lnsrall:ition 

I. Clean the swing 3n11 mounting holes in the frame thor-
oughly before inslalling the swing arm. 
2. Install a new lockwashcr onto the pivot bolt. 
3. Apply an antiseizc lubricant or an appropria1c grease 
to the pivot boll. 
4. In tall 1he left and right spaccrS into the swing ann. 
5. Corrc.--ctly position the drive chain over 1he drive 
sprocket before insta lling 1he swing ann. Leave the drive 
ch3in open; it can be connected later. 
6. Position the wing ann into the frame and install 1hc 
pivo1 shafi from lhe righl side. Thread lhe pivol shall in lo 
1he frame so 1ha1 it supports 1hc swing ann, but do not 
1igh1en the pivot shafi. 
7. Preload 1hc swing arm bearings as follows: 

a. A1~1ch a spring scale to 1he rear oflhc swing arm. 
b. Lift the spring scale and no1e 1he reading on 1hc 

scale as 1hc swing ann is. raised pa.s1 horizontal. 
c. Tigh1en lhe pivol shaft to prcload bearings I -2 lbs. 

(0.45-0.90 kg). For example. if the scale n:ading is 5 
lbs. (2.3 kg) when lhe swing arm is raised in subslep 
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Axial 

Radial 

a, tighten the pivot shaft until 1hc spring scale reads 
6-7 lbs. (2.7-3. 1 kg) when the swing ann is raised 
past horizontal. 

d. When preload is set, bend the lockwashcr tab 
against the pivot boh head. 

8. After preloading the bearings in Step 5, use a grease 
gun and fi ll the area between the bearings with bearing 
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grease through the swing arm grease nipple. \Vipe off ex-
cess grease. 
9. Install the shock absorbers as described in this chapter. 
10. Install the rear broke caliper as described in hapter 
Thirteen. 
11 . Install the rear wheel and reconnect the drive chain as 
described in Chapter Ten. 
12. Adjust tltedrive chain as described in Chapter Three. 

Inspection 

NOTE 
Mark each bearing as ii is removed from the 
swing arm to ensure the bearings will be i11-
s1alled in the correct Jocalio11. 

I . Tap a spacer and oil seal out of the swing arm with 3 
long drift. Then remove the bearing from the race. Repeal 
10 remove the opposite spacer, oil seal and bearing. 
2. Tum the bearing by hand. The bearing should lllm 
smoothly. Some axial play(end play) i nonnal, but radial 
play (side play) should be negligible. See Figure 22. If 
one bearing is damaged1 replace both bearings as a et 
3. Inspect the pivot boll surface for cracks, deep scoring, 
excessive wear or heat disc-0lora1ion. 
4. Pack the bearings with grease. 
S. Place one bearing within tl1e race. Then install the oil 
seal and the spacer. Repeat for the opposite bearing. 

Bea ring Race Replacement 

Reforto Figure 21. 
1. Secure the swing ann in a vise wilh sofl jaws. 
2. Remove the bearing spacers and oil seals if they were 
not previously removed. 
3. Drive a bearing race out of the swing ann from the op-
posite side with an aluminum or bra drift (Figure 23). 
4. Repeat Step 3 to remove the opposite bearing race. 
5. Clean the swing ann with solvent and allow to dry 
thoroughly. 
6. Pack the new bearings thoroughly with grease before 
installing them. 
7. Press the new bearing races into the swing ann. Sup-
pon the swing ann when installing the races. 

Tables 1 .. 5 are on the following pages. 
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Table 1 REAR SHOCK A IR CONTROL (1984 FXRT) 
Ve h icle lo a d 

Rider weight not exc:eediog 150 lbs. (68 kg) 
Each addltlonal 25 lbs. (11 kg)1 add 
Paissenger weight : For each 50 lbs, (23 kg), add 
For each additional 10 lbs. (4.5 kg) 
luggage weight, add 

Maximum pressure 

Recommended ai r p ressure (psi [kPa ]) 

4-8 (28-55) 
3 (20.6) 
1 (6.8) 

2 (13.8) 
40 (276) 

Table 2 REAR SHOCK AIR CONTROL (1985-1992 FXRTJ 
Ve hicle load 

Rider weighl not exceeding 150 lbs. (68 kg) 
Each additional 25 lbs. (11 kg), add 
Passenger weight: For each 50 lbs. (23 lc:g), add 
For each additional 10 lbs. (4.5 kg) 
luggage weight, add 

Maximum pressure 

Recommended air pres•ure (psi [kPa ]I 

lf-5 (0-34) 
S (34) 
10 (69) 

3 (21) 
60(414) 

Table 3 REAR SHOCK AIR CONTROL 11984-1996 FLH AND FLT SERIES MODELS) 
Ve hicle load 

Solo rider 
Rider and passenger 
Rider, passenger and maximum luggage load 
Maximum pressure 

1984-1992 
1993-1996 

Aeeommended air pressu re (psi [kPa ]J 

0(0) 
5 (34) 
10 (69) 

20 (138) 
35 (241) 

Table 4 AIR SUSPENSION ADJUSTMENTS 11997-1998 FLH AND FLT SERIES MODELS) 

I Recommended pressure lpsl [ kPa]) 
Load I Front fork 

Rider weight 
Up 10 1 SO lbs. (68 kg) add: 
For each additional 25 lbs.. (11 kg) 1(7) 
Passenger weight: For each additional 50 lb!i. (23 kg) -
Luggage weight: For each additional 10 lbs. (4.5 kg) 1 (7) 

Ma.xlmum pressure 25 (172) 

Ta ble 5 REAR SUSPENSION TORQUE SPECIFICATIONS 
Item 

Swing arm pivot bolt 
FXR, FLH and FLT series models 

1984-early 1986 pivot shaft nul 
Late 1986-1988 pivot bolt 
198~1998 pivot shaft nul 

fXWG, fXSB and fXEf 

tt.-lb. 

45 
85 
45 
See text 

(continued) 

in .-lb. 

Rear shock a b so rbers 

1 (7) 
1.5 (10) 
3 (21) 
35 (241) 

N•m 

61 
115 
61 
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Table 5 REAR SUSPENSION TORQUE SPECIFICATIONS (continued) 

Item tt.-lb. l n.-lb. N•m 

Rear axle nut 60-65 81-88 
Rear shock abs.orber bOlts or nuts 

FXA series models 
1984 N.A. 
1985-1998 

Upper and lower 33-35 45-47 
FXWG, FXSB and FXEF N.A. 
FLH and FLT series models 

Upper 
1984-early 1988 35-40 47.54 
late 1988-1998 33-35 45-47 

Lower 35.40 47.54 
Passenger footpeg bolls. 20-25 27-34 



CHAPTER THIRTEEN 

BRAKES 

This chapter includes repair and replacement proce-
dures for all brake syslem components. 

Refer 10 Table I and Table 2 localed al !he end of 1his 
chapler. 

BRAKE SERVICE 

WARNING 
Do 1101 use brake fluid labeled DOT 5. 1. T11is 
is a glycvl-based fluid that is not compatible 
,.;,t, silicone-based DOT 5. DOTS brake fluid 
is purple while DOT 5.1 is amber/clear. Do 
1101 mix these two differell/ types of brake fluid. 
h will lead to brake COmJX)nent damage and 
possible brake failure. 

WARNING 
Do 1101 mix DOT 3, DOT 4. or DOT 5.1 
brake fluids because they are 1101 sili-
cone-based. Uring 11011silicone brake fluid 
in these models can cause brake failure. 

WARNING 
Wlte,i working 011 the brake system, do not 
inhale brake dust. fl might contain asbestos, 
which is a known carcinoge11, Do not use 
compressed air to blow off brake d11s1. Use 
on aerosol brake cleaner. Wear a facemask 

and wash thoroughly after completing the 
work. 

The disc brake sys1cm transmits hydraulic pressure 
from !he mosicr cyliJ1ders to the brake calipers. This pres-
sure is transmiued from 1he caliper(s) 10 the brake pads, 
which grip bo1h sides of 1he brake disc(s) and slow 1hc 
motorcycle. As lhe pads wear, the pislons move ou! of1he 
caliper bore to compensate automatical ly. As this occurs, 
the fluid level in the master cylinder reservoir goes down. 
Compensaic for 1his by occasionolly adding fluid. 

The proper opera1ion of this system depends on a sup-
ply of clean brake fluid (DOT 5) and a clean work envi-
ronment when performing any service. Any particle of 
debris that enters the sy tern can damage the components 
and cause poor brake perfom,ance. 

Brake fluid is hygroscopic (easily absorbs moisiure), 
and moisture in the system reduces brake performance. 
Purchase brake fluid in small con1ainers and properly dis-
card small quanti1ics thn1 remain. Small quantilies of fluid 
will quickly absorb the moisrure in !he con!ainer. Only use 
fluid clearly marked DOT 5. If possible, use !he same 
brand of fluid. Do no1 replace the fluid with a nonsiliconc 
fluid . II is not possible to remove all of the old fluid . Other 
types are not compatible wi!h DOT 5. Do 1101 reuse 
drained fluid. Discard old fluid properly. Do nm combine 
brake fluid , ilh fluids for recycling. 
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Assembled view ol 16 and 18 FRONT BRAKE CALIPER 

1681 · Rivet 188 
12 ' · 

1. Retainer screw 
2. Pad retainer 
3. Brake pad 

13. Washer 
14. Bolt 
15. Pin boll 

Carefully perfonn service procedures. Do not use sharp 
1ools inside the master cylinders or calipers on the pistons. 
Damage to these componcntS can cause a loss in the ability 
of the system to maintain hydraulic pressure. lfthere is any 
doubt in the ability to correctly and safely service the brake 
system, have a professional technician perfonn the task. 

Consider the following when servicing the brake system: 
I. The hydraulic components rarely require disassembly. 
Make sure disassembly is necessary. 
2. Keep the reservoir covers in place to prevent the entry 
of moi ture and debris. 
3. Clean pans wi th an aerosol brake part cleaner or 
i opropyl alcohol. ever use petroleum-based solvents on 
in1emal brake system components. They will cause seals 
to swell and distort. 
4. Do not allow brake nuid 10 contact plastic, pain ted or 
plated parts. It will damage the surfaces. 
5. Dispose of brake flu id properly. 
6. If the hydraulic system, not including the reservoir 
cover, has been opened, bleed the system to remove air 
from it. Refer to 8/eecling the Sy:s.1em in this chapter. 
7. The manufacturer does not provide wear limit specifi-
cations for the caliper and master cylinder assemblies. 
Use good judgment when inspc..-cting these componcnlS or 
con ult a professional technician for advice. 

PREVENTING BRAKE FLUID DAMAGE 

Brake flu id will damage most surfaces on the motorcy-
cle. To prevent damage, note the fo llowing, 
I . Protect the motorcycle before beginning any service 
requiring drai ning, bleeding or handling of brake fl uid. 
Anticipate which parts are likely to leak brake fluid and 

4. Brake pad 
5. Retain Ing clip 
6. Dust boot 
7. Piston 
8. Piston seal 
9. O.ring 

10. Spring clip 
11. Caliper 
12. Bleed screw 

16A. Threaded buohing 
(1984·1991 ) 

168. Threaded bushing 
(1992-1998) 

17. Pin boot 
1 BA. Pad holder 

(1984-1991) 
188. Pad holder 

(1992-1998) 

u e a large tarp or piece of plastic 10 cover the areas 
beneath those parts. Even a few drops of brake Ouid can 
extensively damage painted or plastic surfaces. 
2. Keep a bucket of water close to the motorcycle while 
working on the brake system. If brake fluid pills on any 
surface, immediately wash the area with oap and water. 
Then rinse it thoroughly. 
3. To help control the now of brake fluid when refilling 
the reservoirs, punch a small hole into the edge of the fluid 
container seal to help the pour spout 

FRONT BRAKE PAD REPLACEME T 

There is no recommended mileage interval for changing 
the brake pads. Pad wear depends on riding habit and con-
ditions. Frequenlly check the brake pads for wear. Increase 
the inspection interval when the wear indicator reaches the 
edge of the brake disc. After removal, measure the thick-
ness of each brake pad with a vernier caliper or ruler and 
compare measurements lo the dimensions in Table I. 

Always replace both pads in the caliper at the same time 
10 maintain even brake pressure on the disc. Do not di -
connect the hydraulic brake hose from the brake caliper 
for brake pad replacement. Only disconnect the hose if the 
caliper assembly is going to be removed. 

CAUTION 
Check tlte pads more frequently when the 
lining approaches rite pad metal back plate. 
Jfpad wear is uneven/or some reason. the 
back plme can come in co111ac1 wilh the disc 
and cause damage. 

Refer to Figure I. 
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I. Read Brake Service in this chapter. 
2. Park 1he mo1orcycle on a level surface on 1he jiffy 
rand. 

3. To prevenl the fronl brake lever Ii-om being applied, 
place a spacer be1ween 1he brake lever and 1he 1hro11lc 
grip and secure it in place. Then if1he brake lever is inad-
venently squeezed 1 the piston wi ll not be forced oul of the 
cylinder. 
4. To prevent the reservoir from overflowing while repo-
si tioning the pi ton in the caliper, perform the following: 

a. Remove the screws S4..~uring the cover (Figur<! 2) 
a11d remove the cover and diaphragm. 

b. Use a shop syringe and remove abou1 50 perccn1 of 
tlte brake fluid from the reservoir. Do nOI remove 
more 1han 50 percen1 of 1hc brake nuid or air will 
enter !he system. Discard the brake nuid properl y. 

5. Remove the upper mount ing boll and washer (A, Fig· 
urc 3) and lower moun1ing pin (BJ securing the caliper 10 
!he fronl fork slider. 
6. Carefully slide !he brake caliper (C, fi gure 3) off of 
!he brake disc. 
7. Remove 1hcou1er pad, pad holder and spring clip as an 
assembly (Figure 4). 
8. Remove !he screw (A, Figure 5), pad relainer (B) and 
inner pad (Figure 6). 
9. Push 1he outer pad (A, Figure 7) free of the spring clip 
(B) and remove it. 
I 0. Check 1he brake pads (Figure 8) for wear or damage. 
Mea ure the 1hickn oflhe brake pad ma1erial (Figure 9). 
Replace !he brake pads if01ey are worn 10 1/1 6 in. (1.6 mm) 
or less. Replace both pads as a set. On dual caliper models, 
replace the brake pads in bolh calipers m !he same time. 
11 . Inspect the upper moun1ing bolt and lower mounting 
pi n (Figure I 0). Replace if damaged or badly corroded. 
12 . Check the pad reta iner (Figure 11 ) for darnage. Re· 
place if necessary. 
I 3. Check the piston duSI boo1 in !he caliper. Remove and 
overhaul the cal iper if the boot is swollen or damaged, or 

C IIAPTE R TlllRTEE1 
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if lhe brake Ouid is leaking from the caliper. Refer to 
Front Brake Caliper in lhis chapter. 
14. Remove all corrosion from the pad holder. 
I 5. Replace the spring clip ifi t is damaged or badly cor-
roded. 
16. Check lhe brake disc for wear as described under Brake 
Disc in !his chapter. Service the brake disc if necessary. 
17. Assemble the pad holder, spring clip and outboard 
brake pad as fo llows: 

a. Lay lhc pad holder on a workbench so the upper 
moun1ing screw hole i positioned at the upper right 
as shown in A, Figure 12. 

b. Install the spring cl ip(B, Figure 12 ) atthe top of the 
pad holder so the spring loop faces in the direct ion 
hown in B, Figure 12. 

c. The outboard brake pad ha an insulator pad 
mounted on its back side (A, Figure 7). 

d . Center the outboard brake pad into the pad holder so 
the lower end oflhe pad rests inside lhe pad holder. 
Push the upper end of lhe brake pad past the spring 
clip and into lhe holder. 

NOT£ 
Step 18 is no1 necessary if Step 4 was no1 
performed. 
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18. After the installation of new brake pad , the caliper 
piston must be relocated into the caliper before the caliper 
is installed over lhe brake di c. 11,is will force brake Ouid 
back into the reservoir. To prevent the reservoir from 
ovcrfiowing, perfonn the fol lowing: 

a. Remove the screws securing the cover (Figure 2) 
and remove the cover and diaphragm. 

b. Use a shop syringe and remove about 50 percent of 
the brake fluid from the reservoir. Do 1101 drain 
more than 50 percent of lhe brake fluid, or air will 
emer lbe system. Discard the brake fluid properly. 

CAUTION 
Do 110 1 allow the master cylinder to over-
flow d11ri11g this step. Wash brake f/11id off 
any pai11ted, plated or plastic urfaces im-
medimely beca11se it will danwge most sur-
faces ii contacts. Use sot,py wt1ter mu/ rinse 
comple1ely. 

c. Install the old outer brake pad into the caliper and 
against the piston. 

d. Slowly pu h lhe outer brake pad and piston back 
into the caliper. Watch the brake fluid level in 1he 
master cylinder reservoir. If necessary, siphon off 
fluid before ii overflows. 

e. Remove 1hc old brake pad. 
f. Temporarily inSlall lhe diaphragm and cover. lns1all 

the screws finger-tight al 1his tjme. 
19. Insta ll the inner brake pad (without 1he insulator 
backing) in the caliper recessed seat (Figure 6). 
20. Insert the pad retainer (B, Figure 5) within the 
ccunterbore inside the caliper. Install the self-tapping 
screw (A, Figure S) through 1he pad retainer and thread 
inlo the brake pad. Tighten the screw securely. 
21. Coat the lower mounting bolt with Dow Coming 
Moly 44 grease. 
22. install the caliper as follows: 

a. In tall the caliper (C, Figure 3) over the brake disc 
while making sure the friction surface on each pad 
face the disc. 

CAUTION 
011 1991-/998 models. tire sp/i11ed head 011 
the threatled bushing (I 68. Figure I) must 
be installed between the rivet het1d and 1he 
pad holtlerlls shown in Figure I. Also, one 
of 1/re bushing head splined 1101ches m11s1 
engage rhe river hea,I as shown i11 Figure I. 
If 1he bushing is installed i11corree1ly, 1he 
ri\•e1 will be damaged when the caliper 
mo11ming bolls are tightened. 

C HAPTER H IIRTEE 

b. Align the two mounting holes in the caliper with the 
slider mount ing lugs. 

c. Install tl1e washer and upper mounting bolt (A, Fig-
ure 3) and tighten finger-tight. 

d . In crt the lower mounting pin (B, Figure 3) and 
tighten finger-tight. 

c. Tigh1en the upper mount ing bolt and lower mount-
ing pin 10 25-30 fl.-lb. (34-41 •m). 

23. If necessary. refill the master cylinder reservo ir to 
maintain the corrccl nuid level. Install the diaphragm and 
top cap. 

WARNING 
Use bn,ke f/11itl clearly marked DOT 5 from 
a sealed container. 01/rer rype:r can ,·aporize 
am/ cause brake faifore. Always use the 
same bra11d name: tio not mix becar1se many 
brands are 1101 compmible. 

WARNING 
Do not ritle the mowrcycle umil rlie fitmt 
brakes are operating correctly wirh full hy. 
draidic ad••a11wge. If 11ece sary,. bleed the 
brt,ke system as tlescribed i,1 this chapter. 

FRO 'T BRAKE CALIPER 

Removal 

I. Drain the brake nuid from the front brake hose as de-
scribed under Brake /-lose and line Replacement in 1his 
chapter. 
2. Loosen the banjo bolt (A, Figure 13) at the caliper. Re-
move the bolt and the two washers. 
3. Place the loose end of the brake hose in a reclosable 
plastic bag 10 prevent the entry of moisture and dcbri . Tie 
the loose end of the hose out of the way. 
4 . Remove the upper mounting bolt and washer (B, Fig-
ure 13) and lower moun1ing pin (C) securing the caliper 
to the front fork slider. 
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5. Carefully slide the brake caliper oITthe brake di c. 
6. If the brake caliper is not going to be serviced, place it 
in a plastic bag to keep it clean. 

lnsta llalion 

I. lf removcd, install the brake pads into the caliper as de· 
scribed in this chapter. 
2. Coat the lower mounting pin with Dow oming Moly 
44 grease. 
3. Install the ca liper over the brake disc, making sure the 
fric1ion surface on each pad faces. again t the disc. 
4. Alif,.'TI lhe 1wo mounting holes in the caliper with the 
slider mounting lugs. 
5. Install the washer and upper mounting bolt and tighten 
finger-tighL 
6. Insert the lower mounting pin and lighten the mount-
ing bolt finger-lighL 

7. Tighten the upper mounting bolt and lower mounting 
pin to 25-30 fi.-lb. (34-41 •m). 
8. Tighten the bleed screw (D, Figure 13) ifit was previ-
ously loosened. 

WARNING 
There are two different type of sealing wash-
ers used wiclr the banjo bolts. Early models 
are copper wirh a zinc coating (A, Figure 
14). Lale models are steel with a mbber 
O-ri11g (B. Figure 14) . The banjo bolt., must 
be used with the specific sealing washers. 
Make sure 1hat the banjo bolts and v.'Oshers 
match tire original parts. A mismatch of 
these part will result i11 a brake fluid leak 
and possible complete loss of brake opera-
rion. 
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9. Insta ll the brake line onto the caliper with a new 
washer on both sides of the brake line fitting. Then secure 
the fitting to the caliper with the banjo bolt. Tighten the 
banjo bolt as follows: 

a. Banjo bolt with copper sealing washer: 35 fi.-lb. (4 7 
N•m). 

b. Banjo bolt with steel/rubber scaling washer: 17-22 
fl.-lb . (23-30 •m). 

I 0. Refi II the master cylinder reservoir with DOT 5 brake 
fluid. 
11. Apply the front brake lever cveral times to scat the 
pads against the disc. 

WARNING 
Do nor ride rhe motorcycle umil the front 
brake operate correctly with full hytlrtmlic 
adva,itage. 

12. Bleed the brakes as described in this chapter. 

Disassembly 

Refer to Figure I. 
I. Partially remove the piston from the caliper as de-
scribed during caliper inspection in this chapter. 

WARNING 
Compressed air will force tire pisto11 out of 
the caliper wider con iderable force. Do 
not block 1he piston by /rand because injury 
will occur. 

2. lnsen a small screwdriver into the notched groove ma-
chined in the bottom of the piston bore. Then pry the re-
taining ring (Figure 15) out of the caliper body. 
3. If the piston did not partially come out of the caliper 
bore, perfom1 the following: 

a. Place a rag and a piece of wood in the caliper (Fig-
ure 16). Keep fingers out of the way oflhe piston. 

b. Apply compressed air through the brake hose port 
and force the pis1on oul of the caliper. 

4. Remove the piston and dust boot assembly (Figure 17). 
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1. Wooden block 
2. Rag 
3. Piston 

4, Air hose 
5. Caliper 

5. Remove the piston seal (Figure 18) from the groove in 
the caliper body. 
6. Pull the threaded bushing(A, Figure 19) out of the cal-
iper. Then remove the pin boot (B, Figure 19). 
7. Remove the O-rings from the caliper body(Figure 20). 

Assembly 

0 

I. A Harley-Davidson rebui ld kit (part o. 44020-83) in- @ 
eludes a piston seal (A, Figure 21 ), pision (B), dust boot 
(C) and retaining ring (D). 

WARNING 
Never reuse an old d11s1 boor or piston seal. 
Very mi11or damage or age deterioration 
can make tire boot and seal ineffective. 

2. Soak the new dust boot and piston seal in clean DOT 5 
brake fluid. 
3. Carefu lly in tall the 11ew pi ton seal into the groove. 
Make sure tJ1e seal is properly seated in the groove. 
4. Install new Q.rings into the ca liper grooves. 
5. Wipe the inside of the pin boot with Dow Coming Moly 
44 grease. Then insert the boot in to the bushing bore with 
the flange end seating in the bore groove (Figure 22). 
6. Insert the threaded bushing into the boot ( Figure 23). 
7. Install the piston dust boot on the piston before the pis-
ton is installed in the caliper bore. Perfonn the fol lowing: 

a. Place the piston on the workbench with the open 
side facing up. 

b. Align the piSlon dust boot witl, the piston so the 
houlder on the dust boot faces up. 

CHAPTER TmRTEEN 
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c. Slide the piston dust boot on10 1hc pis1on until the 
inner lip on the dust boot seats in the piston groove 
(Figure 17). 

8. Coat the piston and the ca li per bore with DOT 5 brake 
fluid . 
9. Al ign the piston with the caliper bore so the open end 
faces out ( figuce 17). Then push tbe piston in until it bot-
toms. 
I 0. Seat the piston dust boot (figure 24) into the caliper 
bore. 
11 . Locate the retaining ring groove in the top end of the 
caliper bore. Align the retaining ring so the gap (Figure 25) 
is at the top of the caliper bore. Install the ring inlo the ring 
groove. Make sure the retaining ring is correctly seated in 
the groove. 
12. Apply a light coat of Dow Coming Moly 44 grease to 
the caliper mounting lug bores. 
13. If the bleed screw assembly was removed, install it 
and tighten it to the following: 

a. 1984- 1990 models: 32-40 in.-lb. (3.6-4.5 •m). 
b. 1991-1998 models: 80-100 in.-lb. (9-1 1 N•m). 

14. Install the caliper and brake pads as described in this 
chapler. 
15. Bleed the brakes as described under Bleeding the Sys-
tem in this chap1cr. 

Inspection 

Service specifications for the front caliper components 
arc not available. Replace wom, damaged or questionable 
parts. 
I. Clean the caliper body and piston in clean DOT 5 
brake fluid or isopropyl alcohol. Dry them with com-
pressed air. 
2. Make sure the fluid passageway in the base of the pis-
ton bore is clear. Apply compressed air to the opening to 
make sure it i clear. Clean it out, if necessary, with clean 
brake Ouid. 
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3. Inspect the piston seal groove in the caliper body for 
damage. If it is damaged or corroded, replace the caliper 
assembly. 
4. Inspect the banjo bolt threaded hole in the caliper 
body. If i1 is wom or damaged, clean it ou1 with a metric 
thread tap or replace the ca liper assembly. 
5. Inspect the bleed screw threaded hole in the caliper 
body. If ii is worn 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 ure it i clear. Clean it out, if neces-
sary, with clean brake fiuid . Install the bleed screw and 
tighten it to the following: 

a. 1984- 1990: 32-40 in.-lb. (3.6-4.5 •m). 
b. 1991- 199 0- 100 in.-lb. (9-1 1 •m). 

7. In pcct the caliper body for damage. 
8. Inspect the cylinder wall (A, Figure 26) and piston (BJ 
for scralchc , scoring or other damage. 

FRONT MASTER CYLINDER 

1984-1995 lodels 

Remo,,al/i11stallutio11 

Refer to Figure 27. 

CAUTION 
Cover tire fi1el tank and front fender with a 
heavy cloth or plastic 1arp to protect them 
from accidemal brake fluid spills. Was/r 
brake fluid off pai,ued, plated or plastic sur-
faces immetliately because ii will destroy 
most su,face..'f it co111ac1s. Use soapy wmer 
and rinse completely. 

I. On models so equipped, remove 1hc windshield as de-
scribed in Chapter Fifteen. 
2. Remove the mirror(A, Figure 28) from the master cyl-
inder. 
3. Clean the top of the m:1.stercylindcrofall dirt and debris. 
4. Remove the screws securing 1hc cover (B, Figure 28), 
and remove the cover and diaphragm. 
5. Use a shop syringe to draw all of the brake Ouid out of 
the master cylinder reservoir. Temporarily reinslall the di-
aphragm and the cover. Tighten the screws finger-light. 
6. Remove the banjo boll and scaling washers (C, Figure 
28) securing the brake hose to the master cylinder. 
7. Place the loose end of tl1e brake hose in a rec losable 
plastic bag to prevent the entry of moisture and debris. Tic 
the loose end of the hose to the handlebar. 
8. Remove the screw securing the right switch together 
and separate 1he switch. 
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9. Remove the bolL~ and washers (D, Figure 28) securing 
the clamp and master cylinder to the handlebar. 
10. Relllove the master cylinder assembly from the han-
dlebar. 
11. Drain any residual brake fiu id fro,n the master cylin-
der and dispose of it properly. 
12. If the master cylinder assembly is not going to be ser-
viced, rcins1all lhe clamp and Torx bolts to 1hc master cyl-
inder. Place the assembly in a reclosab lc plastic bag to 
protect it from debris. 

/11stal/atit.m 

I. Thoroughly clean the banjo bolt (Figure 29) Ouid pas-
sageway. Dry with compressed .air. 
2. Position the front master cylinder onto the handlebar. 
3. Push the master cylinder all the way onto the handle-
bar. Hold it in this po ition and install the upper portion of 
the right switch. Install the switch clamping screw and 
lighten it securely. 
4. Posit ion the clamp and install the bolts and washers 
(D, Figure 28). Tighten the upper mounting bolt first and 
then the lower bolt. Tighten the bolts to 70-80 in.-lb. (8-9 
, •rn). 
5. Apply clean DOT 5 brake fiuid to the rubber portions 
of the new scaling washers prior 10 installation. 

WARNING 
There are two differe111 1ypes of seali11g 
washers used willr tire banjo bolts. Early 
models are copper with a zfoc coating (A . 
Figure 14) . l01e models are steel with a 
n ,bber O-ring (8) . The banjo bolt mus, be 
used with the specific sealing washers. 
Make sure 11,a, tire banjo bolts and washers 
match the origi,ia/ parts. A mismmch of 
these pans will ,"f!sull in a brake fluid leak 
and possible complete lass of brake 
operation. 
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FRONT MASTER CYLINDER (1984-1995 MODELS) 

6. Install the brake line 0010 the mas1er cylinder wi1h a 
new washer on both sides of 1he brake line fitt ing. Then 
secure 1he fi lti ng to the cal iper with lhe banjo bolt (C, Fig-
ure 28). Tighten the banjo bolt as follows: 

a. Banjo bolt with copper sealing washer: 35 n.-lb. (47 
•m). 

b. Banjo bolt wilh steeVrubber sealing washer: 17-22 
n.- lb. (23-30 •m). 

1. Screw 
2. Cover 
3. Diaphragm 
4. Master cylinder 

housing 
5. Screw 
6. Clamp 
7. Washer 
8. Hose 
9. Banjo bolt 

1 O. Pivot pin 
11 . Brake lever 
12. Snap ring 
13. Reaction pin 
14. Pushrod 
15. Oust boot 
16. 0-rlng 

17A. Piston (sfngle-dlsc 
models) 

176. Piston (dual·dlsc 
models) 

18A. Cup (slngle-dlsc 
models) 

18B. Cup (dual-disc 
models) 

19A. Spring (single-disc 
models) 

19B. Spring (dual-disc 
models) 

00 
7. Temporari ly insl'11l the diaphragm and lop cover (8, 
Figure 28) onto the reservoir. Tighten the screws fin-
ger-tight at 1his time. 
8. Install the mirror(A. Figure 28) onto the mastcrcylit,. 
der. 
9. Refill the masier cylinder reservoir and bleed the brake 
system as described under Bleeding the System in this 
chapter. 
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10. On models so equipped, install the windshield as de-
scribed in Chapter Fifteen. 

WARNING 
Do 1101 ritle the mo10,-cycle wtlil the fivnl 
brt1ke are opera ling correc1/y with fill/ hy-
drtmlic advantage. 

Di.sassembly 

Refer to Figure 27. 
I. Remove Lhe master cylinder as described in this sec-
tion. 
2. If still in place, remove the screws securing the top 
cover and remove the cover and diaphragm. 
3. Remove the brake lever • sembly as follows: 

a. Remove the snap ring (Figure 30) from the pivot 
pin. 

b. Push out the pivo, pin (A, Figure 31 ) and remove 
the brake lever (8) assembly. 

c. Remove 1he reaction pin (A, Figure 32) from 1he 
brake lever. 

d. Remove lhe pushrod (8, f igure 32) from lhe pision 
assembly. 

4. Remove 1he piston assembly as follows: 
a. Remove lhc dusl bool (A , Figure 33). 
b. Remove the piston and spring assembly (8 , Figure 

33). 
5. If damaged, remove the grommet and sight glass from 
the rear idc of the master cylinder housing. 

Assemh{v 

The piston assembly on single-disc and dual-disc 
brakes are difTercnl as shown in (Figure 27). 
IA. If install ing the OEM master cylinder rebuild ki1, use 
the lubricanl supplied with lhe rebuild kil to coat the mas-
ter cylinder bore and pis1on comp0nents. 
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IB. lfnot installing the OEM mas1ercylindcrrebuild kit, 
soak the pis1on Q.ring and cup in fresh DOT 5 prior to in-
stallation. Apply a thin coat of brake fluid to the cylinder 
bore prior to assembly. 
2. Install the grommet and sight glass if removed. 

a. In tall the cup onto the narrow end of the spring. 
b. Install the 0 -ring onto the piston. 

3. On dual disc models, assemble 1he pis1on assembly as 
follows: 

a. Install the 0-ring (A. Figure 34) and cup (B) onto 
the piston. Make ·ure 00th pans are seated correct ly 
on the piston. 

b. Make sure the small plate is installed onto the piston 
spring as shown in A, Figure 35 . 

4A. On single-disc models, install the piston assembly as 
follows: 

a. Position the spring with the wide end first and in-
stall t.he spring into the master cylinder. 

b. Position the piston with the 0-ring end going in last 
and install lhe piston into the master cylinder. 

4B. On dual-disc models. install tl1e piston assembly as 
follows: 

a. In tall the spring (B, Figure 35) onto the piston (C) 
with the plate end of the spring facing away from 
the piston. 

b. Install the pring and piston into the master cylinder 
(Figure 36). 

5. Slide the dust boot (A, Figure37) onto the pushrod (B) 
as shown in Figure 38. 
6. Assemble the brake lever as follow : 

a. Slide the long end of the pushrod into the piston 
(Figure 39) with the dust boot facing the piston. 
Tum the pushrod so the arm faces the masicrcylin-
der (Figure 39). 

NOTE 
Do nol se(I( 1/re dust boot into the master cyl-
iluler al th,~· time. 
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b. Apply a ligh t coat ofantiseize lubricam to the reac-
tion pin (A, Figure 40). 

c. Install the reaction pin (A, Figure 40) into the brake 
lcvcr(B) with the quarc pinhole facing out (Figure 
41 ), 

d. Slide the brake lever into the master cylinder and 
seat the end of the pushrod into the reac tion pin 
hose (Figure 42). Hold the brake lever in this posi-
tion. Install the pushrod ann into the cutout in the 
master cylinder. 

c. Slide the pivot pin (A, Figure 31) though the master 
cylinder and brake lever (B) pivot holes. 

f. Tum the master cylinder over and install the snap 
ring (Figure 30) into the pivot pin groove. Make 
sure the snap ring is seated correctly in the groove. 

g. Apply the brake lever once 10 seat the du t seal into 
the master cylinder bore (Figure 43). 

7. Apply the brake lever several times. There must be no 
binding or excessive play. Check that the pushrod is 
seated in the reaction pinhole (Figure 43). If the brake le-
ver docs not operate correc1ly, repeal this procedure and 
correct the prob lem. 

WARNING 
If tire as.sembled pushrod a11d reaction pill 
are ,rot operating correctly, 1/refrom master 
may cause the fro11t brake to lock up a11dlor 
result in the complete loss of front brake 
ope.ra1ion. 

/11spectio11 

Replace worn or damaged parts as described in this sec-
tion. It is recommended that a new piston kit be installed 
every lime the master cylinder is disassembled. 
I. Clean all parts in isopropyl alcohol or c lean DOT 5 
brake Ouid. Inspect the body cylinder bore surface for 
igns of wear and damage. If it is less than perfect, replace 

the master cy linder assembly. The body cannot be re-
placed separately. 
2. The piston assembly consists of the dust boot, 0-ring, 
piston, cup and spring. Inspect the rubber parts (Figure 
34) for wear, cracks, swell ing or other damage. Check the 
piston for everc wear or damage. If any one part of the 
piston assembly is damaged, replace the entire piston 
assembly as a kit. 
3. Inspect the master cylinder bore for scratches or wear 
grooves. 
4. Clean the vent hole io the cover if plugged. 
S. Check the banjo bolt threads in the master cylinder. If 
the threads arc slight ly damaged, true them with the 
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properly sized thread tap. If the threads are severely worn 
or damaged~ replace the master cylinder body. 
6. Inspect the piston bore in the master cylinder for wear. 
corrosion or damage. Replace the ma ter cylinder if 
necessary. 

NOTE 
If ym, use o tap to clean the 1hreads in tire 
master cylinder. flush the masrer cylinder 
thoroughly and blow dry. 

7. Make sure the banjo bolt passage hole is c lear. 
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8. Check the reaction pin and pivot pin for cvere wear or 
damage. Check the fit of each pin in the brake lever. Re-
place worn or damaged parts as required. 
9. Replace lhe pivot pin snap ring if weak or damaged. 

1996-1999 Models 

Removal 

CAUTION 
Cover the fuel ta11k and front fender ,vit/r a 
heavy clo1h or plastic ,arp 10 protect 1/rem 

from accidental brake j/11id spills. Wash 
brakej/!iid off painted. plated or plastic sur-
faces immediately because it will damage 
most Slirfaces it con1ac1 . Use soapy water 
and rinse comple~ly. 
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I. On models so equipped, remove lhc wind hicld or 
front fairing as described in Chapter Fifteen. 

CAUTION 
Fail11re to install the spacer in Step 2 will re-
sult in damage to tire rnbber boot and 
plunger on 1/re front brake switch. 

2. Insert a 5132 in. (4 mm) thick spacer (Figure 44) be-
tween lhe brake lever and lever brackc1. Make sure the 
spacer slays in place during the following sleps. 
3. Remove lhe mirror(A. Figure 45) from the master cyl-
inder. 
4. Remove the screw securing lhe right switch (B, Figure 
45) together and separate lhe switch. 
5. Clean lhe lop of the master cylinder of all dirt and de-
bris. 
6. Remove the screws securing the cover (C, Figure 45), 
and remove the cover and diaphragm. 
7. Use a shop syringe to draw all of1he brake nuid out of 
the master cylinder reservoir. Temporarily reinstall the 
diaphragm and lhe cover. Tighten the screws fin-
ger-1igh1. 
8. Remove the banjo boll and sealing washers {D, Figure 
45) securing the brake hose 10 tl,e master cylinder. 
9. Place the loose end of the brake hose in a reclosable 
pla tic bag 10 prevent lhe entry of moisture and debris. Tic 
lhe loose end of the hose to the handlebar. 
I 0. Remove lhc T27 Torx boll and wa hers ecuring lhe 
clamp (E, Figure 45) and master cylinder 10 the handle-
bar. 
11. Remove lhe master cylinder assembly from the han-
dlebar. 
12. Drain any residual bmke fluid from the master cylina 
der and dispose of il properly. 
13. lflhe master cylinder assembly is 001 going lo be ser-
viced, reinstall !he clamp and Ton< bolls 10 lhc master cyl-
inder. Place the assembly in a reclosable plastic bag lo 
protect il from debris. 

l11s tallation 

I. [f rcmoved, insert the S132 in. (4 mm) thick spacer be-
tween the brake lever and lever bracket. Make sure the 
spacer stays in place during lhe following steps. 
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2. Posi1ion 1hc fron1 ma 1er cylinder on10 lhc handlebar. 
Al ign 1he masler cylinder nolch (Figure 46) with 1he lo-
ca.1ing tab on the lower portion of the right swilch. 

CAUTION 
Do 1101 damage the from brake light swil h 
and n,bber boot (Figure 4 7, typical) when 
installing 1he master cylinder in Step J. 

3. Push 1hc mas1crcylindcr all 1hc way onlo lhc handlebar 
(A . Figure 48). Hold ii in this position and ins1all the up-
per portion of the right swilch (B, Figure 48). lns1all 1he 
switch clamping crC\V and lighten it securely. 
4. Position 1hc clamp (E, f igure 45) and install the bolls 
and washers. Tighten the upper mounting bolt Then 
lighten lhe lower boll. Tighten the bolts 10 70-80 in.-lb, 
(8-9N•m). 
5. Prior to installat ion, apply cle.an DOT 5 brake fl uid to 
the rubber ponions of the new sealing washers, 
6, Install 11ew sealing washers and lhe banjo boll (D, Fig-
u re 45) securing the brake hose to the mas1er cylinder. 
Tigh1cn lhc banjo boll to 17-22 fl.-lb. (23-30 •m). 
7. Remove lhc spacer from 1hc brake lever. 
8. Temporari ly install the diaphragm and top cover (C, 
Figure 45) onto 1hc reservoir. Tighten the screws fm· 
gcr-1igh1 at Ibis time. 

@ 
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FRONT MASTER CYLINDER 
(1996-1999 MODELS) 

1. Screw 9. Body 
2. Sight glass 10. Piston assembly 
3. Top cover 11. Bushing 
4. Diaphragm 12. Hand lever 
5. Pivot pin 13. Snap ring 
6. T27 Torx screw 14. Washer 
7. Washer 15. Acorn nut 
8. Clamp 
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9. In tall the mirror(A, Figure 45) onto the master cylin-
der. 
I 0. Refill the master cylinder reservoir and bleed the 
brake system as described in this chapler. 
11. On models so equipped, install the windshield or 
front fairing as described in Chapter Fifteen. 

WARNING 
Do not ride the motorr:yc/e u111il the front 
brakes are opert1ti11g correctly with full hy-
draulic ad,,a,11age. 

Disassembly 

I. Store the master cyl inder components (Figure 49) in a 
divided container, such as a restaurant-sized egg canon, to 
help maintain lhe correct al ignment po itions. 
2. Remove 1he screws securing lhc top cover if they are 
still in place. Remove the top cover and the diaphragm 
from the master cyl inder. 
3. Remove the ma tcr cylinder assembly as described in 
1his chapter. 
4 . Remove the snap ring (A, Figure SO) and pivot pin se-
curing the hand lever to the master cylinder. Remove the 
hand lever (B, Figure 50). 
5. Remove the retainer (A, Figure 51 ) and the rubber 
boot (B) from the area where the hand lever acruates the 
piston assembly. 
6. Remove the piston assembly (Figure 52) and the 
spring. 
7. Inspect a ll pans as described in this section. 

Assembly 

CAUTION 
The cover and diaphragm must be assem~ 
bled as described. If the sight glass is 1101 in-
stalled rorrectly through tire cover 011,I 
diaphragm neck, brake j/11id will leak past 
these compo11e111s. 

NOTE 
When installing a new piston assembly, coat 
all parts with the lubrican1 provided with 
the Harley-Davidson pans kit When in· 
stalling existing parts, coat 1hem with DOT 
5 brake fluid. 

I. If the cover and the diaphragm were disassembled, as-
semble them as fo llows: 

a. Install the trim plate (Figure 53) onto the cover if it 
was removed. 



632 

b. lnsen the neck of the diaphragm into the cover. 
Press it in unti l it scats correctly and the outer edges 
re aligned wilh the cover. 

c. Push the sight glass (Figure 54) straight down 
through the cover and ,he neck of the diaphragm 
(Figure 55) until ii snaps into place. The sight g lass 
mus1 lock the c two partS together to avoid a brake 
fluid leak. 

2. Soak the 11ewcup, O-ring and pis1011 assembly in clean 
DOT 5 brake fluid for 15 minutes 10 make them pliable. 
Coal the inside of the cylinder bore wi th clean brake fluid 
prior 10 the a cmbly o f parts. 

CAUTION 
When iusralling 1he piston assembly, do 1101 
allow the cup to lllnt inside out because it 
will be damaged and allow brakef/11/d leaks 
within the cy linder bore. 

3. In tall the pringand piston assembly into the cylinder 
(Figure 56). Push them in until they bouom in the cylin-
der (Figure 52). 
4. Position the re1aincr wi th the flat side going on first, 
and in tall the piston cap and retainer onto the piston end. 
5. Push down on the piston cap (Figu re 57). Hold it in 
place and pre s the rct..;incr down until it correctly seats in 
the cylinder groove (A, F igure SI). 
6. Make sure the bushing is in place in the hand lever 
pivot area. 
7. Install the hand lever (B, Figure SO) into the master 
cylinder. Install the pivot pin and secure ii with the snap 
ring. Make sure the snap ring i correctly seared in the 
pivot pin groove (A, Figure 50). 

lowly apply the lever to make sure it pivots freely. 
9. lnsrall 1hc mastercylindcras described in thi chapter. 

lllspectio11 

Replace wom or damaged pans as described in this sec-
tion. It is. recommended 1ha1 a new piston ki1 assembly be 
installed every time the master cylinder is disassembled. 
I. Clean all pan in isopropyl alcohol or clean DOT 5 
brake fluid. Inspect the cyl inder bore surface for s igns of 
wear and damage. If it is less than perfect, replace the 
master cylinder n sembly. The body cannot be replaced 
separately. 
2. Inspect I.he piston cup (A. Figure 58) and O-ring (B) 
for signs of wear and damage. 
3. Make sure the fluid passage (Figure 59) in the bottom 
of the master cylinder reservoir is clear. Clean it oul if nec-
essary. 

CHAPTER T HIRTEE 

.. .. . .. --



BRAKE 

C 

633 

4. Inspect the piston contact surface for signs of wear and 
damage. 
5. Check the end of the piston (C, Figu re S8) for wear 
caused by the hand lever. 
6. Check t.he hand lever pivot lugs in the master cylinder 
body for cracks or e longation. 
7. Inspect the hand lever pivot hole and bushing (A, Fig-
ure 60), and the pivot pin (B) for wear, cracks or elonga-
tion. 
8. Inspect the piston cap and retainer (Figure 61 ) for 
wear or damage. 
9. Inspect the threads in the bore for the banjo bol t. If 
they are worn or damaged, clean them out with a thread 
tap or replace the master cylinder assembly. 
I 0. Check the top cover and diaphragm for damage or dc-
lerioration. 
11. Ir necessary, separate the cover from the diaphragm 
as fo llows: 

a. Pull straight up on the sight glass (Figure 54) and 
remove it from the cover and diaphragm. 

b. Separate the diaphragm from the cover. 
c. The trim plate might separate from the cover. 

REAR BRAKE PAD REPLACEMENT 

There is no recommended mileage interval for chang-
ing the brake pads. Pad wear depends greally on riding 
habit and conditions. The pads should be checked for 
wear initially at 500 miles (800 km) and then every 2500 
miles (4000 km). Replace the pads when the lining thick-
ness reaches 1/16 in. (1.6 mm) from the brake pad back 
plate. To maintain even brake pressure on the disc, always 
replace both pads in the caliper at the same time. 

1984-Ea rly 1987 FXR and 
FXWG, fXS B and fXEF Models 

Refer 10 Figure 62. 
I. Read Brake Service in this chapter. 
2. Park the motorcycle on level ground. 
3. Tic the end of the brake pedal to the frame. If the brake 
pedal is inadvenently app lied, this will prevent the piston 
from being forced out of the cylinder. 
4. On model so equipped, remove the right saddlebag as 
described in Chapter Fifteen. 
5. Clean the top of the rear master cyl inder of all din and 
debris. 
6. Remove the screws securing the cover. Remove the 
cover and diaphragm. 
7. Use a shop syringe to remove about 50 percent of the 
brake Ouid from the reservoir. This will prevenl the mas-
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1. Allen bolt 
2. Brack.et 
3. Brake pads 
4. Caliper body 
5. Lower pin 
6. Upper pin 
7. Pin boot 
8. Pad spring 
9. Retaining ring 

10. Dust boot 
11. Piston 
12. seal 
13. Bleed screw 

ter cylinder from overflowing when the piston is com-
pre sed for rcinstallation. Do 1101 drain more than 50 
percent oflhe brake fluid, or air will cn1cr1he sys1em. Dis-
card 1he brake fluid. 
8. Remove the Allen bolls securing the caliper and care-
fully lift the caliper off of 1he brake disc. Do nol discon-
nect the brake hose at the caliper. 
9. Remove lhe brake pads from the caliper body or cali-
per bracket. 
I 0. Remove the pad spring from inside 1hc caliper. 
l l. Check the abutment shims in 1becaliper bracket (t' ig-
ure 63). lf1hey are worn or damaged, replace them as fol-
lows: 

a. Pry the abutment shims away from the caliper 
bracket 

b. Remove all adhesive residue from the caliper 
brackc1 surface where the abu1mcnt shim were lo-
caled. 

c. lean the abutment him urface with dena1ured al-
cohol. 

d. Apply silicone sealant to the abu1men1 shim surface 
on the caliper bracket and install bolh abutment 
shim . Hold the shims in posilion by install ing ~,e 
brake pads in 1he caliper bracke1. 

e. Allow the ilicone sealant to dry thoroughly before 
completing brake pad ins1allation. 

f. Check tha1 the brake pads slide freely in the caliper 
bracket . 

g. Remove the brake pads after the silicone sealant has 
dried. 

12. Check lhc brake pads for wear or damage. Replace 
the brake pads if they are worn to J /16 in. ( t.6 mm) or 
less. Replace both pads as a set. 

CHAPTER THIRTEEN 

4 11 9 7 6 2 

@ 

13. Push the caliper piston in to allow room for the new 
pads. 
14. Install the pad spring into lhc 1opofthe caliper so that 
the long tab of the spring extends above the pis1on. Hook 
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the shon lab above the ridge on lhe ca li per casLing oppo-
ite lhe pi 1011 (Figure 64). 

IS. lfrcmovcd, install the upper and lower pins and boots 
in to the caliper bracket. Position the flat side on each pin 
so ii is parallel wi th the caliper bracket opening. 
16. Install bo1h brake pads onto the caliper bracket. 
I 7. Install the ca liper body over 1he brake pads and onto 
the bracket. Make sure lhe upper and lower pins do not ro-
tate when installing Lhe caliper body. Readjust if neces-
sary. Refer 10 tep 15. 
18. Install 1he Allen bolis and tighten 10 12- 15 fl.-lb. 
(16-20 •m). 
19. Release the rear brake pedal. 
20. If necessary, refill the master cylinder reservoir to 
maintain the correct Ouid level. Insta ll the diaphragm and 
1op cap and li ghlen the screws securely. 
2 1. Bleed the brake sy tern a described in this chapter. 
22. On models so equipped, in tall the right saddlebag as 
described in Chapter FiOeen. 

WARNING 
Do nor ride the motorcycle rmlil the rear 
brake is operating correctly with full hy-
drarilic advamage. 

1984-1985 fLH and FLT Series Models 

Refer 10 Figure 65. 
I. Read Brake Service in this chapter. 

REAR BRA.KE CALIPER 
(1984-1985 FLH AND 
FLT SERIES MODELS) 

1. Brake caliper 11. Pin 
2. Mounting bolt 12. Spring washer 
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3. Mounting nut 13. Mounting bracket 
4. Brake anchor 
5. Locknut 
6. Boll wllh spacer 
7. Bleeder fitting 
a. Brake hose seat 
9. Pin bolts 

10. Pin washer 

14. Seal 
15. Spring 
16. Plate 
17. Brake pad 
18. Piston 
19. Seal 
20. Dust boot 

2. Park the molorcycle on level ground. 
3. Tie the end of the brake pedal to the frame . If the brake 
pedal i inadvcncntly applied. this will prevent the piston 
from being forced out of the cylinder. 
4. On models so equipped. remove the right saddlebag as 
described in Chapter Fi flecn. 
5. Clean the top of the rear master cylinder of all din and 
debris. 
6. Remove 1he screws securing the cover~ and remove lhc 
cover and diaphragm. 
7. Use a shop syringe to remove about 50 percent of the 
brake fluid from lhe reservoir. This will prevent 1he mas· 
ter cyl inder from overflowing when the piston is com-
pressed for reinstalla1ion. Do 1101 drain more than 50 
percent of the brake fluid, or air will enter the system. Dis-
card the brake fluid. 
8. Remove both bollS and washers securing the caliper to 
the mounting bracket. 
9. Withdraw both pins and spring washers from the 
mounting bracket. 
I 0. Remove both seals from the mounting bracket. 
11. Carefully lilt the caliper off of the brake disc. Secure 
1hc ca liper 10 the frame with wire or bungee cord. 
12. Remove the shims. brake pads and springs from the 
mounting brnckcl. 
13. Inspect the brake pads for wear or damage. Replace 
the brake pads if lhey are worn 10 1/1 6 in. (1.6 mm) or 
less. Replace both pads as a set. 
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14. Push the caliper pistons in all the way to allow room 
for the new pads. 
15. Install the shims and brake pads onto the mounting 
bracket in the order shown in Figure 65. 
16. install both springs and line them up with the shims 
and brake pad holes. 
17. Carefully slide the caliper down over the brake disc 
and brake pads. 
I 8. Apply a light coal of antiseize lubricant 10 the pins. 
install the pring washers onto the pins. 
19. Install the pins through the caliper, shims, brake pads 
and springs. After installing the pins, make sure that all 
parts are in the conrec1 locations. 
20. Install the pin bolls and washers and lighten 10 
142-1 77 in.-lb. (16-20 •m). 
2 1. Release the rear brake pedal. 
22. If necessary. refill the master cylinder reservoir 10 
maintain the correct nuid level. Install the diaphragm and 
top cap and tighten the screws securely. 
23. Bleed the brake system as described in this chapter. 

WARNfNG 
Use brakej/11id clearly marked DOT 5 from 
a sell led comainer. Other rypet; can vaporize 
and cause brake fai fo re. Always use the 
same brm,d name: do 1101 mix because ma,iy 
bra,ids are 1101 compatible. 

WARNING 
Do not ride the motorcycle ulllil the rear 
brake is operating correctly with full hy-
tlraulic advamage. 

1986-1998 FLH and FLT Series and 
Late 1987-1999 FXR Models 

Refer 10 Figure 66. 

Brake pad/pad shim ide11tificatio11 

There was a design change between late I 987-early 
1991 and late 1991-1998 models regarding the brake pads 
and pad shims. When purchasing replacement parts, note 
the following while referring 10 Figure 67 (late 
19 7-carly 1991 model ) or Figure 68 (late 1991-1998 
models): 
I. On late 1987-early 1991 models, pad shim thickness is 
0.0 15 in. (0.3 mm). 
2. On la1e 1991- 1999 models, pad shim thickness is 
0.030 in. (0.76 mm). 
3. On la te 1987-early 1991 models, pad shims have a 1ab 
in the middle of each long side. 
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REAR BRAKE CALIPER 
(1986-1998 FLH AND FLT 

SERIES AND LATE 1987-1999 
FXR SERIES MODELS) 
1 2 3 

1. Aetalner cllp 
2. Callper mounting 

bracket 
3. Hole 
4. Rubber bushing 
5. Bumper 

SA. Pad shim (late 
1987-eariy 1991) 

68. Pad shim 
(late 1991-1998) 

7. Inner brake pad 
8. Outer brake pad 
9. Retaining ring 

1 O. Oust boOI 
11 . Piston 
12. Piston seal 
13. Callper housing 
14. Bleed screw 
15. Pin bolt 

4. On late 1991-1999 models, pad shims have an open 
loop at one end of the shim. 
S. On late I 987-early 1991 models, brake pads measure 
approxima1ely 3.44 in. (87.4 mm) between the V noiches 
as shown in Figure 67. On late I 991- 1999 models, brake 
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BRAKE PADS AND SHIMS 
(LATE 1991-1999) '3' , .... ,., .. , --y-1 

Brake pad 

pads measure approximately 3.39 in. (86.1 mm)as shown 
in Figure 68. 
6. On late 1987-early 1991 models, the outboard brake 
pads have an anglc•cu1, ha lf-size insula1or mounted on the 
back of the pad. The inboard brake pad has a full-size in-
sulator. 
7. On late 199 1-1999 models, the brake pads have 
full-size insulators mounted on the back of each pad. 

Replaceme11 t 

WARNING 
Whe11 replacing brake pads, do not mix late 
1987-ear/y /99/ and late /99/-/999 brake 
pads and pad shims. If the wro11g pads and 
shims are installed, the rear brake will not 
operate correctly and will result in brake 
failure. When purchasing new brake pads, 
verify tire exact year and model being 
wol'ked on (refer to frame serial and/or YIN 
number). 

I. Read Brake Service in this chapter. 
2. Park the motorcycle on level ground. 
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3. Tie the end of the brake pedaito Ille frame. If the brake 
pedal i inadverten tly applied, lllis wi ll prevent the piston 
from being forced out of the cylinder. 
4. On FLH and FLT series models: perform the following: 

a. Remove the right saddlebag; see Chapter Fifteen. 
b. Remove the right side cover. 
c . Disconnect the negative and then the positive bai-

tery cables. Remove the battery and the battery car-
rier. 

S. Clean the top of the rear master cylinder of all d irt and 
debri . 
6. Remove the crews securing the cover and remove the 
cover and diaphragm. 
7. lJse a shop syringe to remove about 50 percent of the 
brake Ouid from the reservoir. Thi wil l prevent the mas-
ter cylinder from overflowing whe11 the piston is com-
pressed for re insta llation. Do 1101 drain more than SO 
percent of the brake fluid, or air will en ter the system. Dis-
card the brake Ouid. 

Remove Ille caliper pin bolts (A, l'igurc 69) and liO 
the caliper (B) off of the mount ing bracket. Do not discon-
nect the brake hose at the caliper. 
9. Pull the retainer clip (A, Figure 70) over the mounting 
bracket and remove it. 
I 0. Slide the outer brake pad off Ille mounting bracket. 
11. Slide the inner brake pad (Figure 71 ) toward the 
wheel and off the mounting bracket. 
12. Remove the pad hims from Ille mounting bracket. 
13. heck the brake pad (Figure 72) for wear or dam-
age. Replace the brake pads if they are worn to 1116 in. 
( 1.6 mm) or less. Replace both pads as a set. 
14. Thoroughly clean the pad shims and check for cracks 
or damage. Replace if necessary. 
I 5. Thoroughly clean the shim mounting area on the 
mounting bracket. 
16. Check the pad clip for damage; replace if necessary. 
17. Push the caliper pision in all the way to allow room 
for the new pads. 
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18. Install the pad shims onto the caliper mounting 
brackel rails as follows: 

a. Onla1e 19 7-early 1991 models, inserllhepad shim 
labs (Figure 67) in10 1hc caliper bracke1 shim hole 

o. 3, Figure 66). 
b. On la1c 1991-1999 models, ins1all 1he pad shims 

(Figure 68) so I hat lhe relaining loops face lhe miler 
caliper mounting bracket rails ns . hown in B, Fig-
ure 70 and Figure 73. 

c. On al l models, hold 1hc pad shims in place when in-
sialling tl1c inner brake pad in S1cp 20. 

19. lnSlall 1he inner brake pad and slide ii over the pad 
shims so that it contacts the inside brake disc surface. 
20. lns1al l 1he ou1er brake pad and slide it over the pad 
shims so that it contacts the outside brake disc surface. 
21 . Working on the inside of lhe mouniing bracket, insen 
the ends of the pad clip inlo 1he 1wo large holes (Figure 
74) in the moun1ing bracket. Pi vo, the clip over the 1op of 
the brake pads unti l ii seats against the ourcr brake pad as 
shown in Figure 75. 

WARNING 
After i11S1alling 1he p<1d clip. check 1ha1 tire 
0111er bra.ke pad is still contacting both pad 
supporl slrims (Figure 75). Failure of 1he 
011rer pad to comact both pad shims ca,r re-

CHAPTER THIRTEEN 

suit in irregular pad wear, brake tlrag or 
moullling bracket damage. 

NOTE 
Careji,1/y install tire caliper over 11,e br{lke 
pad.f so it does not knock against the brake 
f)<Uls and ,lislodge 1he pad shims. 
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1. Allen bolt 
2. Brackel 
3. Brake pads 
4. Caliper body 
5. Lower pin 
6. Upper p in 
7. Pin boot 
8. Pad spring 
9. Retaining ring 

1 O. Dust boot 
11 . Piston 
12. Seal 
13. Bleed screw 

22. Ali gn the caliper with the brake pads and carefully in-
stall it over the pads. 
23. Align the holes in the caliper with the threaded holes 
in the mounting bracket and install both pin bolts. 
24. tan the bolts by hand. Then tighten to 15-20 fl.- lb. 
(20-27 N•m). 
25 . Release the rear brake pedal. 
26. If necessary, re fill the master cylinder reservoir 10 
maintain the correct fluid level. Install the diaphragm and 
top cap and tighten the screws securely. 
27. Bleed the brake ystem as described in this chapter. 

WARNING 
Do 110 1 ride the mo1orcycle umil 1he reor 
brake is opera1i11g correc1/y wilh ji,/1 hy-
draulic advantage. 

REAR BRAKE CA LIPER 

1984-Early 1987 FXR and 
FXWG, FXEF and FX B Models 

Refer to Figure 76. 

Remnt-·al 

I. Drain the brake flu id from ~tc rear brake hose a de-
scribed under Brake Hose and line Replacement in this 
chap!cr. 
2. Loosen the banjo bolt at the caliper. Remove the ba,tjo 
bolt and the two washers. 
3. 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 out of the way. 
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4. Remove the Allen bolts securing the caliper to the 
mounting bracket. 
5. Carefully slide the brake caliper ofT of the brake disc. 
6. If the brake cal iper is not going to be serviced, place it 
in a plastic bag to keep it clean. 

I 11stallatio11 

l. If removed, install the brake pads as described in this 
chapter. 
2. If removed, install the upperand lower pins and boots 
into the caliper bracket. Position the Oat side on e.1ch pin 
parallel with the caliper bracket opening. 
3. Install the caliper body over the brake pads and onto 
the bracket. Make sure the upper and lower pins do not ro-
tate when insmll ing the caliper body. Readjust if neces-
sary. 
4. Install the Allen bolts and tighten to 142- 177 in. -lb. 
(16-20 •m). 

WARN/ G 
There m-e nvo different types of sealing 
,,.mslrers used wirli 1/re banjo boll.t. Early 
models are copper wirh a zinc coating (A. 
Figure 77). late models are steel with a 
rubber O-ring (B, Figure 77). The banjo 
boll~· mus t be used with the specific sealing 
washers. Make sure rhat the banjo bolts and 
,,.:ashers match the orlginal pans. A mis-
match of these parts will resull in a brake 
fluid leak a11d possible complete loss of 
brake operation. 

5. Install the brake hose onto the caliper with a new 
washer on both sides of the brake line fitting. Then secure 



640 

the fitting to the caliper with the banjo bolt. Tighten the 
banjo bolt as follows: 

a. Banjo bolt with coppersealing washer: 35 ft.- lb. (47 
N•m). 

b. Banjo bolt with steel/rubber sealing washer: 17-22 
n.-lb. (23-30 •m). 

6. Refill the master cylinder reservoir with DOT 5 brake 
fluid . 
7. Apply the front brake lever several times to seat the 
pads against lhe disc. 
8. Bleed the brakes as described under Bleeding the Sys· 
tem in this chapler. 

WARNING 
Do not ride the motorcycle 11mil the rear 
brake is operati11g correctly wilh /111/ hy-
draulic advantage. 

Disassembly 

I. Remove the brake pads as described in this chapter. 
2. lnsen a small screwdriver into the notched groove ma-
chined in the bottom of the piston bore. Then pry the re-
taining ring out of the caliper body. 
3. Remove the dust boot from the groove at the top of the 
piston. 
4. Remove the piston from lhe caliper. 

WARNING 
Compresse,I air will force 11,e pis1011 out of 
the caliper under considerable force. Do 
not block the piston by hand because injury 
will occur. 

5. If the piston did not come panially out of the caliper 
bore, perfom, the following: 

a. Place a rag and a piece of wood in the caliper (fig-
ure 78). Keep fingers out of the way of the piston. 

b. Apply compressed air through the brake hose pon 
and force the piston out of the caliper. 

6. Carefully pry the piston seal out of the caliper bore 
groove and remove it. 
7, Remove the upper and lower pins and their rubber 
boots. 

Assembly 

WARNING 
Never reuse a" old dust boot or piston seal. 
Very minor damage or age deteriorarion 
can moke the boor a11d seal ineffective. 

I. Instal l the new piston seal inlo the caliper body groove. 
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@ 
1 

1. Wooden block 4. Air hose 
2. Rag 5. Caliper 
3. Piston 

2. Coat the piston and the caliper bore with DOT 5 brake 
nuid. 
3. Align the piston with the caliper bore so that 1hc open 
end faces out. Then push in the pislon unti l it bottoms. 
4. Install the 11ew piston dust boot onto the end of the pis-
ton. 
5. Locate the retaining wire groove in lhe end of the cali-
per bore and install the wire in10 the wire groove. Make 
sure 1hat the reraining wire is seated comple1ely in the 
groove and that it is pushing against the piston dust boot. 
6. Insta ll the boot onto the upper and lower pins. Then 
apply silicone grease to the pin shafts and the pin bores in 
the moun1ing bracket. 
7. Lnsert the pins into the pin bores. Install 1hc pin with 
the nylon sleeve into lhe top mounting bracket hole. Make 
sure the boot shoulder on each boot fit onto tl1eir respec-
tive boss. Rotate the pins so tl1a1 Oats on both pins are par-
allel with the bracket opening. 
8. Install the brake pads and abutment shims as described 
in this chapler. 
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Inspection 

Service speci fications for the rear caliper components 
arc not avai lable. Replace worn, damaged or que tionablc 
part . 
I. lean the caliper body and pi ton in clean DOT 5 
brake Ouid or isopropyl alcohoL Dry them with com-
pressed air. 
2. Make sure the Ouid passageway in the base of the pis-
ton bore is clear. Apply compressed air to the opening to 
make sure it is clear. Clean it outt if11ecessary, with clean 
brake nuid. 
3. In pect the piston seal groove in the caliper body for 
datnagc. If it is datnaged or corroded, replace the caliper 
a sembly. 
4. Inspect the banjo bolt threaded hole in the caliper 
body. I fit is\ om or damaged. clean it out with a thread 
tap or replace the caliper assembly. 
5. Inspect the bleed screw th readed hole in the caliper 
body. If it is worn or damaged. clean it out with a thread 
tap or replace the caliper a embly. 
6. Inspect the bleed screw. Apply compressed air 10 the 
opening and make sure it is clear. lcn.n ic out, if nCCCS· 
sary, wi th clean brake fluid. Inslllll the bleed screw and 
tighten it to the following: 

a. 19 4-1990: 32-40 in.-lb. (3.6-4.5 •tn). 
b. 1991- 1998: 80-100 in.-lb. (9-11 N•m). 

7. Lnspcct the caliper body for datnage. 

REAR BRAKE CALIPER 
(1984-1985 FLH AND 
FLT SERIES MODELS) 

1. Brake caliper 11 . Pin 
2. Mounting bolt 12. Spring washer 
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3. Mounting nut 13. Mounting bracket 
4. Brake anchor 14. Seal 
5. Locknut 15. Spring 
6. Bott with spacer 16. Plate 
7. Bleeder fining 17 Brake pad 
8. Brake hose seat 18. Piston 
9. Pin bolts 19. Seal 

10. Pln washer 20. Dusi bool 

8. Inspect thecylinderwall and piston for scratche , scor-
ing or other damage. 
9. heck the mounting bracket for cracks or damage. 
Check the threads in the plate for damage. If the threads 
arc slightly damaged. clean them up with the properly 
sized thread 1ap. If the thread arc worn or damaged be-
yond repair, replace 1he mounting bracket.. 
IO. Check 1he mounting pin shoulder for deep scoring or 
excessive wear; replace ifnec.essary. 
11 . Check 1he pad relainer for cracks or damage. 

1984-1985 FLH and FLT eries Models 

Remo••al 

Refer 10 Figure 79. 
I. Drain the brake Ouid from the rear brake hose as de-
scribed under Brake Hose and U11e Replaceme.lll in thi 
chapter. 
2. Loosen the banjo bolt at the caliper. Remove the banjo 
boll and the two washers. 
3. Place the loose end of the brake hose in a rcelosablc 
plastic bag to prevent the entry ofmoisrure and debris. Tie 
the loose end oftlte hose to tl,e handlebar, 
4. Remove both bolts and washers securing the caliper to 
the mounting bracket. 
5. Withdraw both pins and pring washers from the 
mounting bracket. 
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REAR BRAKE CALIPER 
(LATE 1987•1 999 FXR SERIES 

AND 1986-1998 FLH AND 
FLT SERI ES MODELS) 

1. Retainer clip 
2. Caliper mounting 

bracket 
J. Hole 
4. Rubber bushing 
5. Bumper 

6A. Pad shim {late 
1987-eerly 1991) 

6B. Pad shim 
{lste 1991-1 998) 

7. Inner brake pad 
8. Outer brake pad 
9. Retaining ring 

10. Oust boot 
11. Piston 
12. Piston seal 
13. Caliper housing 
14. Bleed screw 
15. Pin bolt 

6. Remove both seals from the mounting bracket. 
7. arcfully lift the caliper off of the brake disc. 

If the brake caliper is not going to be erviecd, place it 
in a plastic bag to keep it clean. 

lnsta/la1io11 

I. If removed, install the brake pads as described in this 
chapter. 
2. Install the shims and brake pads onto the mounting 
bracke, in the order hown in Figure 79. 
3. In tall both springs and line them up with lhe shims 
and brake pad holes. 
4. Carefully slide the caliper down over the brake disc 
and brake pads. 
5. Apply a light coat of anti seize lubricant to the pins. In-
sta ll the spring washers onto the pins. 
6. Install the pins through the caliper, shims, brake pads 
and pring . After installing the pins, make sure that all 
pans arc in the correct locations. 
7. Install the pin bolts and washers and tighten to 
142-177 in.-lb. (16-20 •m). 
8. Install the brake hose onto the caliper with a new 
washer on both sides of the brake line filling. Then secure 
the fitting to the caliper with the banjo bolt. Tighten the 
banjo bolt as follow : 

a. Banjo bolt with copper caling washer: 35 fl .-lb. (47 
N•m). 

b. Banjo bolt with steel/rubber sealing washer: 17-22 
n.-lb. (23-30 •m). 

9. Refill the master cylinder reservoir with DOT 5 brake 
fluid . 

C HAPTER THIRTEE 

I 0. Apply the front brake lever several times to seat the 
pads against the disc. 
11. Bleed the brakes as described in th i chapter. 

WARNING 
Do not ride the motorcycle until the rear 
brake is operati11g correctly with full hy-
draulic advantage. 

DiS(JJISembly 

I. Remove the brake pads as described in this chapter. 

NOTE 
Before removing the pistons. mark tire loca, 
1io,1s within the caliper. The pistons must be 
reinstalled in the original cylinders. 

2. Remove the dust boots from the caliper. 
3. Remove the pistons from the caliper. 

WARNING 
Compressed air will force the pi.t1011 ow of 
the caliper under co11siderable force. Do 
not block the piston by ha11d (Jfl ily'11,y will 
occur. 

4. If the pistons did not come panially out of the caliper 
bore, perform the following: 

a. Place a rag and a piece of wood in the caliper (Fig-
ure 78). Keep fingers out of the way of the pistons. 

b. Apply compressed air through the brake hose pon 
and force the pistons out of the caliper. 
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5. Carerully pry the piston seal out or each caliper bore 
groove. 

Assembly 

I. In tall a new pi ton seal in each cylinder bore wall 
groove. Make sure the seals scat squarely in the grooves. 
2. Coat 1he pistons and lhc c.aliper bores with DOT 5 
brake nuid. 
3. Install the pistons into the correct caliper bores a 
noted during Dis,,ssembly. 
4. Position the piston into the caliper bore wi th the open 
end facing out. 
5. Push in the piston until it bottoms out. Repeat for the 
other piston. 
6. Install a new piston dust boot onto lhe end oflhe pis-
ton. Make sure the seals sca1 squarely in the groove . Re-
peat for the otber piston. 
7. lnstnll the brake pads as described in this chapter. 

l11spec1io11 

crvicc specific,uions for lhe front caliper components 
are not available. Replace worn, damaged or questionable 
parts. 
I. lean the ca li per body and pistons in clean DOT 5 
brake fluid or isopropyl alcohol. Dry them with com-
pressed air. 
2. Make sure the nuid passageway in the base of the pis-
ton bore is clear. Apply compressed air to the opening to 
make sure it is clear. Clean it out, if necessary, with clean 
brake nuid. 
3. lnspect the piston seal grooves in the caliper body for 
damage. If they are damaged or corroded, replace the calia 
per assembly. 
4. lnspect the banjo bolt threaded hole in the caliper 
body. If it is wom or damaged, clea11 ii oul with a me1ric 
thread tap or replace the caliper assembly. 
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5. Inspect the bleed screw threaded hole in the caliper 
body. If it is worn or damaged, clean it out with a metric 
thread tap or replace the caliper assembly. 
6. Inspect the bleed crew. Apply compressed air to the 
opening and make sure it is clear. Clean it out, if neces-
sary, with clean brake fl uid. Install the bleed screw and 
tighten it to the following: 

a. 1984-1990: 32-40 in.-lb. (3.6-4.5 N•m). 
b. 1991-1998: 80-100 in.-lb. (9-11 •m). 

7. Inspect the caliper body for damage. 
8. Inspect the cylinder walls and pistons for scratches, 
scoring or Other damage:. 
9. Check the mounting bracket for cracks or damage. 
Check the threads in the bracket for damage. 1r 1he lhreads 
are s light ly damaged, clean them up with a properly sized 
thread tap. If the threads are worn or damaged beyond re-
pair, rep lace the moun ri ng bracket. 

1986- 1998 FUI, FLT and 
Lale 1987-1999 FXR Series Models 

Reforto Figure 80. 

Removal 

I . Dr-Jin the br•kc fluid from the rear brake hose as de-
scribed under Brake Hose and line Replacement in this 
chapter. 
2. Loosen and remove the banjo bolt holding the brake 
line to the caliper (Figure 81 ). Remove the bolt and the 
rwo washers. Place the end of the brake line in a plastic 
bag and secure the bag against the brake line with a plastic 
tie to prevent brake nuid from dripping onto the rear 
wheel. 
3. Remove the brake pads (and caliper) as described in 
th is chapter. 
4. If the brake caliper is not going to be erviced, place it 
in a plastic bag 10 keep it clean. 

l11stalllllio11 

I . rr removed, instal l the brake pads (and caliper) as de-
scribed in this chapter. 
2. Install the caliper bolts and tighten to 15-20 n .-lb. 
(20-27 N•m). 

WARNING 
There are rwo differem rypes of sealing 
washers used will, the banjo bolls. Early 
models are copper with a =inc coating (A. 
Figure 77) . Lare models are steel with a 
n1bber O-ri11g (BJ. The bm,jo bolts m11s1 be 
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used with rhe specific sealing washers. 
Make sure 1ha1 the banjo baits a,id washers 
match the original parts. A mismatch of 
these parts will result in a brake fluid leak 
and possible complete loss of brake 
opertlfion. 

3. Install the brake line ol\lo the caliper with a new 
washer (Figur-e 82) on both sides of the brake line fitting. 
Then secure 1he fi ll ing to the caliper with the banjo bolt . 
Tigh1en the banjo bolt as follows: 

a. Banjo bolt wi th copper sealing washer: 35 fl.-lb. ( 47 
•m). 

b. Banjo bolt with stccVrubbcr caling washer: 17-22 
11.-lb. (23-30 ·m) . 

4, Refill the master cylinder reservoir with DOT 5 brake 
·flu id . 
5. Apply the fronl brake lever severa l times to seat the 
pads aga inst the disc. 
6. Bleed the brakes as described in this chapter. 

WARNING 
Do not ride tire molorc:ycle until the from 
brake opera/es correctly with full hydraulic 
advantage. 

Disassembly 

1. Remove the brake pads as described in this section. 
2. Insen a small screwdriver placed in the caJipcr notch 
(Figure 83) and careful ly pry the retaining ring (Figure 
84) out of the caliper body. 
3. Remove the piston dust boot from the groo\lc at the lop 
of 1he pis1on (Figure 85). 
4. Remove 1hc piston from the caliper. 

WARNING 
Compressed air will force tlte pis1011 0 111 of 
the caliper 1111der co11siderab/e force. Do 

HAPTER THIRTEEN 
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not block the phuon by lra11d because iujr,,y 
will occur. 
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5. If the piston did no t come partially out of the c,Jipcr 
bore, perfom1 the following: 

a. Place a rag and a piece of wood in the caliper {Fig-
ure 78). 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 (Figure 86). 

6. Remove the piston seal (A, •· igure 87) from the 
groove in the caliper body and discard it. 
7. Replace the rubber bu hings (Figure 88) in the mount-
ing bracket if worn or damaged. 

Assembly 

I. Install the new piston seal {A, Figure 87) into the cali-
per body groove. 
2. Coat the piston and the caliper bore with DOT 5 brake 
fluid . 
3. Position the piston with the open end facing out and in-
stall it into the caliper bore (Figure 86). Then push the 
piston in until it bottoms. 
4. Install the new piston dust boot (Figure 85) onto the 
end of the piston. 
5. Locate the retaining wire groove in the end of the cali-
per bore and insta ll the wire into the wire groove (Figure 
84). Make sure that tbe retain ing wire is seated completely 
in the groove and tha t it is pushing against the piston dust 
boot. 
6. Insta ll 11ew rubber bushings (Figure 88) into the 
mounting bracket if worn or damaged. 
7. Insta ll the brake pads and pad shims as described in 
this chapter. 

/llspec1io11 

Service specifications for the rear caliper components 
are not ovailable. Replace worn, damaged or questionable 
parts. 
I. Inspect the caliper body for domage; rep lace the coli -
per body if necessary. 
2. Inspect the hydraulic nuid passageways in the caliper 
body (fi gure 89). Make sure they arc clean and open. 
3. Inspect the cylinder wall (B, Figure 87) and the piston 
(Figure 90) for scratches, scoring or other damage. Re-
place won1. corroded or damaged parts. Do not bore or 
hone the caliper cylinder. 
4. Inspect the bonjo bolt and bleed valve threads in tl1e 
caliper body. If the threads are slightly damaged, clean 
them up with a properly sized thread tap. If the threads arc 
worn or damaged beyond repai r, replace the cali per body. 
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5. Make sure the hole in the bleed valve screw (Figure 
9 1) is clean and open. 
6. Check the mounting bracket for cracks or damage. 

heck the threads in the plate for damage. If the threads 
are slightly damaged, clean them up with a properly sized 
thread tap. If the threads are worn or damaged beyond re-
pair, replace the mounting bracket 
7. Cheek the pin bolt shoulder fo r deep scoring or exces-
sive wear; replace if necessary. 
8. Cheek the pad retainer for cracks or damage. 
9. Check the brake pads (Figure 92) for wear or damage. 
Replace the brake pads if they are worn 10 1/16 in. (1.6 
mm) or less. Replace both pads as a set. 

REAR MASTER CYLINDER 
A 'D RESERVOIR 

1984-Early 1987 FXR Series Models 

Refer to Figure 93. 

Removal 

I. Drain the brake 0uid from the rear brake hose as de-
scribed under Brake Nose anti line Replacemenl in this 
chaplcr. 
2. To di connect the master cylinder reservoir, cul the 
reservoir hose clamp at the mas1er cylinder and discon-
nect the hose. Do not twist ,he hose back and forth sharply 
because the hose nipple on ,he master cylinder can be 
damaged. Plug the hose opening. 
3. Use a flare nut wrench and remove the caliper brake 
hose at the master cylinder. Pull the hose away from the 
master cylinder. 

NOTE 
Place 1he end of the brake /Jose i11 a plas1ic 
/Jllg. 

4. Di connect the electrical connector from the brake 
swi1ch mounted on the master cylinder. 
5. Remove the bolts and washers securing lhe master cyl-
inder to the frame. 
6. Slowly pull the master cylinder back and disconnect it 
from the pushrod. Install the boot onto the pushrod if it 
came off when removing the master cylinder. 

J,,s,al/ation 

I. lfnccc sary, install the boot onto the pushrod. 
2. Insert the pushrod into the piston in the end of the mas-
ter cylinder and position the master cylinder onto the 

CliAPTER THIRTEE 
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frame. lnstall the bolts and washers and tighten 10 13- I 6 
ll.-lb. (18-22 N•m). 
3. Connect the caliper brake hose to the mas,cr cylinder 
port. Tighten the fitt ing to 70-80 in.-lb. (8-9 N•m). 
4. Slide a 11ew hose clamp onto the hose and fit <he hose 
onto the hose reservoir nipple. Slide the clamp down so 
1hat it is against the hose where the hose fits onto lhc nip-
ple. lose the hose clamp so that it is tight against the 
hose. 

NOTE 
Fig11re 94 s/Jows 1he l)'pe of pliers required 
to c/o~·e the hose clamp. 

5. Fill the reservoir with new DOT 5 hydraulic brake 
fluid. Bleed brake system as described in this chapter. 
6. Install the reservoir gasket and cover. Tighten the 
screws securely. 

WARNING 
Do not ride rhe motorr:ycle umil the rear 
brake is operaring correc1/y with fi ,11 hy-
c/raulic adwmwge. 
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® REAR BRAKE MASTER CYLINDER (1984-EARLY 1987 FXR SERIES MODELS) 

( 
29 28 32 

1. Screw(2) 
2. Cover 
3. Gasket 
4. Reservoir 
5. Hose 
6. Fitting 
7. Master cylinder 
8. MounUng bolt (2) 
9. Spring 

10, Stop 
1, . Piston cup 
12. Piston 
13. Seal 
14. Retaining ring 
15. Boot assembly 
16. Pushrod and 

retaining ring 

15 

27 

Disa sembly 

17. Locknut 
18. Pedal assembly 
19. Stop light switch 
20. Brake llne 
21 . Clamp 
22. Washer (2) 
23, Pedal (FXRO) 
24. Cotter pin (FXRO) 
25. Washer (FXRD) 
26. Pin (FXRD) 
27. Brake rOd (FXRO) 
28. Pin (FXRD) 
29. Pin (FXRO) 
30. ROd (FXRD) 
31 . Grease fitting (FXRD) 
32. Pivot assembly (FXRO) 

I. Remove the mas1er cylinder as described in this sec-
tion. 
2. Place the master cylinder in a vise with sofl jaws. 
J . lnsen a rod i n1·0 the c:nd of the: piston and compress the 
piston to remove tension against the snap ring. 
4. Remove 1he snap ring and slowly remove tension from 
the piston. 
5. Remove the piston assembly, stop and spring from the 
masler cylinder. 
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Assembly 

WARNING 
A new master cylinder repair kil must be in• 
stalled whenever the master cylinder is dis· 
assembled. 

I. Soak the pi ton assembly in fresh DOT 5 brake nuid 
for a1 least 15 minutes to make the primary cup pliable. 
Coat the inside of the cylinder with fresh brake Ouid be-
fore assembly. 
2. If installing a new piston assembly, coat the new seal 
with brake fluid and install ii onto the piston. 

WARNING 
Wiren installing the piston assembly, do not 
allow the seal to turn inside out. A damaged 
seal will allow brake fluid ro leak in the cyl-
inder bore. 

3. Place the master cylinder in a vise with soft jaws. Do 
nol overtighten the jaws or the master cylinder can be 
damaged. 
4, Install the spring into the ma ter cylinder with the 
small end facing out. 
5. Install the top and piston cup into the cylinder. 
6. Install the piston into thecylinderwith the seal end fac-
ing out. 
7, Compress the piston into the cylinder and insta ll the 
snap ring into the cylinder groove. Release lension from 
the piston and check that the snap ring seats in the groove 
completely. 
8. Install the master cylinder as described in this section. 

Jnspecllon 

Service specifications for the rear caliper components 
are not avai lable. Replace worn, damaged or questionable 
parts. 
1. Clean all rubber parts in isopropyl alcohol or fresh 
DOT 5 brake fluid. 
2. Apply compressed air to all openings in the master cyl-
inder body and dry it thoroughly. 
3. In pect the cylinder bore and the piston contact sur-
faces for signs of wear and damage. If either pan is less 
than perfect, replace it. 
4. Replace the piston assembly if the cup and seal are 
damaged. The cup and seal cannot be replaced individu-
al ly. 
5. Check the end of the piston assembly for wear caused 
by the pushrod. 
6. Inspect the rubber boot for deterioration, cracking and 
wear. 

C HAPTER T HIRTEE 

@ REAR MASTER CYLINDER 
MOUNTING ILATE 1987-1999 

FXR SERIES MODELS) 

1. Banjo bolt 
2. Washers 
3. Brake hose 
4, Nut 
5. Lockw-asher 
6. Reservoir hose 
7. Hose clamp 

8. Adapter 
9. Bracket 

10. Brake light switch 
11 . Pushrod 
12. Nut 
13. Brake rod 
14. Frame tube 

7. Remove the cover and gaskel from the reservoir. Jn. 
specl the gasket for wear, deterioration or damage. 
8. Inspect the reservoir for cracks or damage. 
9. Inspect the reservoir hose for deterioration or crack~ 
ing. If necessary, replace and ecurc with 11ew hose 
clamps. 

Late 1987- 1999 FXR ed es Models 

Removal 

Refer to Figure 95. 
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I. Drain the brake Ouid from the rear brake hose as de-
scribed under Brake I lose tmd line Repltlcemenl in this 
chap1er. 
2. To disconnect 1hc master cylinder reservoir, cul the 
reservoir hose clamp at the rnaslcr cylinder and discon· 
nccl lhc hose. Do no1 lwisi 1hc hose back and fonh sharply 
because she hose nipple on the master cylinder can be 
damaged. Plug 1hc hose opening. 
3. Remove the cxhausl system as described in Chapter 
Eight. 
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4. Remove the cotter pin and pin. Then disconncc.t the 
brake pedal from the brake pedal rod. 

CAUTION 
Follow 1/ie procedure in Step 5 to prevelll 
damage I () tl,e metal brake line. 

5. Loosen the 111e1al brake line banjo boll as follows : 
a. Have an assistant hold onto the brake line to keep it 

from rota1ing when loosening 1hc banjo bolt. 
b. Use an air wrench or impact driver and carefully 

loosen the banjo boll (Figure 96) securing 1he metal 
brake line to the canridge body. 

6. Remove 1hc banjo bolt and two scaling washers from 
the canridge body. Place the open end of the hose in a 
plas1ic bag. 
7. Bend the lockpla1e tab away from the cartridge body. 
8. Remove the nut (Figure 97) and lockplate and remove 
the canridge body. 

I 11sta/latio11 

I . If the reservoir was removed~ place it into po ition and 
secure it with the screws and washers. Install the hose 
onto the reservoir nipple and secure the hose with a new 
hose clamp. 

CAUTION 
Hamlle the cartridge body carefully when 
i11stalli11g ii as tire hose reservoir can be eas-
ily cracked or broken off. 

2. Align 1hc lab on the lockwashcr with 1he notch in the 
master cylinder mounting bracket and install the 
lockwasher (Figu re 98). 
3. Posi tion the brake pedal away from the canridge body 
frame mounting bracket. 
4. Posi tion the cartridge body with the brake hose nipple 
facing up. 
5. Carefully insen 1he threaded end of the cartridge body 
Lhrough the frame mounting bracket.. Insen the quarc 
portion of 1hc canridge body into 1he square hole in 1he 
moun1ing bracket. 
6. Install 1he cartridge body nu1 (f igure 99) omo the car-
tridge body and tighten to 30-40 fl.-lb. (4 1-54 •m). Bend 
lhe lockwashcr tab over 1he nul to lock it. 

WARNING 
There are two different types of sealing 
washers used with the ba11jo bolts. Early 
models are copper with a zinc coating (A, 
Figure 100). lore models are steel wi1h a 
n1bber O-ring (B. f"ig11re /00). The banjo 
bolts must be used with the specific sealing 
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washers. Make sure that the banjo bolts and 
washers march the original parts. A mis-
match of 1/rese pans will result in a brake 
fluid leak anti po.,sible complete loss of 
brake opera1io,1. 

7. Install the brake line onto the cartridge body wi th a 
new washer (Figure 101) on both sides of the brake line 
fitting. Then secure the fi tt ing to the caliper with the banjo 
bolt. 
8. Correctly position the brake line so that it is at a 45-50° 
angle from horizontal (Figure 95). When the brake line is 
angled properly, tighten the banjo bolt as follows: 

a. Banjo bolt with copper scaling washer: 35 ft.-lb. (47 
N•m). 

b. Banjo bolt with steel/rubber sealing washer: 17-22 
fl.-lb. (23 -30 •m). 

9. lidc a new hose clamp (A, Figure 102) up onto the 
reservoir hose. 
10. Insta ll the reservoir hose (B, Figure 102) onto the fit-
ting on the adapter and push it on until it bottoms on the 
fi tting. 

NOTE 
Figure 94 shows rhe type of pliers required 
to close the hose clamp. 

11 . Slide the clamp down so that it is against the ho e 
where the hose fits onto the nipple. Close the hose clamp 
so that it is tight against the hose (Figure 103). 
12. Move the brake pedal into position and attach the 
pedal rod to the brake pedal (Figure 95) with the pin. c-
cure with a new cotter pin. Bend thecnds o'ver completely. 
13. Adjus t the brake pedal as described in Chapter Three. 
14. Fill the reservoir with new DOT 5 hydraulic brake 
nuid. Bleed the broke system as described under Bleeding 
the System in this chapter. 
15. Insta ll the reservoir gasket and cover after bleeding 
the brakes. Tighten tl,e screws securely. 

WARNING 
Do ,wt ride tire motorcycle wllil the rear 
brake is operali,tg correctly with full Jiy. 
draulic odvanwge. 

Disassembly 

Referto Figure 104. 
I. Remove the master cylinder as described in this sec-
tion. 
2. Clean all rubber partS in isopropyl alcohol or fresh 
DOT S brake fluid. 
3. Screw the banjo bolt into the end of the cartridge body 
10 protect lhe end of the cartridge when removing it. 

CH APTER TH IRTEEN 



BRAKE 

11 

651 

REAR MASTER CYLINDER (LATE 1987-1998 FXR) 

1. Screw 17. Pushrod 
2. Cover 18. Washer and 
3. Diaphragm snap ring 
4. Bolt 19. Snap ring 
5. Reservoir 20. Spring 
6. Hose clamp 21. Spring retainer 
7. Hose 22. Boot 
8. Washers 23. Washer 
9. Brake switc:h 24. Snap ring 

1 o. Banjo bolt 25. Nut 
11 . Hose 26. Brake rod 
12. Nut 27. Pin 
13. Lockwasher 28. Bushing 
14. Hose adapter 29. Brake pedal 
15. 0-rlng 30. Washer 
16. Cartridge body 31 . Cotter pin 

28 29 

18 19 20 21 

4. Press down on the large washer (A, figure 105) and 
compress the spring. 

5. Put a w,ench across the fl at on the pushrod (A. Figure 
106). Then use another wrench to loosen the pushrod 
locknut (B, Figure 106) on the pedal rod and unscrew the 
rod from the end of the pushrod. 

6. Set the caruidgc body upright so that it rests on the banjo 
bolt. Then compress the large washer (A, Figure 105) in the 
end of the cartridge body and remove the snap ring from the 
groove in the pushrod. Release the washer and remove the 
washer, boot (A, Figure 107) and spring (B). 
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7. Locale and remove the spring return reta iner ( • fig-
ure I 07) from inside the boot, 
8. Remove tl1e snap ring (Figure 108) from the canridge 
body groove and remove the pushrod and the washer 
(Figure 109). 
9. Remove 1he hose adapter (Figure l 10) from the car-
tridge body as follows: 

a. tand 1he cartridge body upright so that it re ts on 
the banjo bolt. 

b. Push down on the hose adapter and sl ide it otTofthe 
cartridge body. Protect the cartridge body while it is 
exposed. 

c. Do not remove ,he 0-rings (Figure 111 ) unless u,cy 
are going to be replaced. 

d. Remove the outer cartridge body snap ring. 

CAUT!ON 
Do nol remove the piston a,Y.'iembly from the 
carrritlge body (Figure 112), Replacement 
parts Jo,· 11,e piston ass mbly are 1101 avail-
able. If tire piston and seals are damaged. 
tlte cartridge body as embly 11111st be 
replaced. 

Assembly 

I. Assemble the hose reservoir adapter, if removed, as 
follows: 

a. If new 0-rings are being ins1.1lled, soak them in 
DOT 5 brake fluid . 

b. Install the 0-rings into the cartridge body grooves 
(Figure 111 ). 

c. Coat the interior of the adapter with DOT 5 brake 
nuid. 

d. Using hand pressure only, slide the hose reservoir 
adapter over the canridge body. Engage the tab in 
the hose reservoir adapter (A, Figure 11 3) with the 
notch (B) in the cartridge body (Figure 114). 

CHAPTER THIRTEEN 
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CAUTION 
Do 1101/orce the can ridge into the cartrid: e 
body. lfrhe parts do 1101 assemble easily, rhe 
canridge and canritlge bot(v a,-e ,wt prop· 
e.rly aligned. Forcing these parts toge!l1er 
will damage bo1h parts. 
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2. lnsia ll the banjo bolt into the end ofihe cartridge body 
and stand the assembly up so ihat it rests on 1he banjo bolt 

3. Install the washer onto the pushrod (opposite ball end) 
(Figure l09). 
4, Insert 1he pushrod (ba ll end first) into the cartridge un-
til the pushrod washer is sealed in the cart ridge body bore. 
Then install the nap ring into lhe cartridge body groove 
to secure the pushrod (Figure I08). Make sure 1he snap 
ring seats in the groove completely. After ins1alling 1he 
snap ring, rotate 1he pushrod by hand; it should 1um freely. 
If the pushrod is tight . d isassemble the cart ridge body to 
locate the damaged or improperly installed part. 

5. Install 1he return spring (B, Figure 107) and pring re-
tainer (CJ onto the pushrod . Insta ll the spring retainer so 
1hat the shouJder on the retainer faces away from the 
spring. 

6. lnsiall 1he dust boot (A, Figure 107) over the pushrod 
and tum it so the drain ho le in the boot faces down. Seat 
rhe lip on the dust boot in10 lhc groove in the hose reser· 
voir. 
7. Install the large washer over the end of ihe pushrod. 

8. Push the washer down to compress the return spring 
and inStall the snap ring onto the end of the push rod. Make 
sure Lhe snap ring seats in the groove completely (Figure 
115). 

9. Thread the locknut onto the pedal rod and thread the 
rod into the pushrod. Do not tighten the locknut because it 
wi ll be tigh tened after adjust ing the rear brake pedal in 
Chapter Three. 
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J,zspeclion 

ervice specificalions for the rear master cylinder com-
ponents are not available. Replace worn, damaged or 
questionable pans. 
I. Clean all rubber pans in isopropyl alcohol or fre h 
DOT S brake nuid. 
2. Apply compressed air to all openings in the adapter 
and dry it thoroughly. 
3. Inspect me canridge body for cracks or damage. 
4. Check the hose fining (Figu re I 16) on me adapter for 
damage. 
5. Inspect the O-rings (Figure 111 ) on the cartridge body 
for wear or damage. Replace the O-rings, if worn, along 
with adapter. 
6. heck the thread on the cartridge body, banjo bolt and 
pushrod. 
7. heck the dust boot (A, Figure 107) for cracks, age 
deterioration or other damage. Replace if necessary. 
8. Remove the cover and gasket from the reservoir. In-
spect the gaskel for wear, deteriora1ion or damage. 
9. In peel 1he reservoir for cracks or damage. 
10. Inspect the reservoir hose for deterioration or crack-
ing. Replace if necessary and secure with new hose 
clamps. 

f'XWG, FXSB and FXEF Models 

Refer to Figure 11 7. 

Remo,,al 

I. Drain the brake nuid from the rear brake hose as de-
scribed under Brake Hose and Line Replacement in this 
chapter. 
2. To disconnect the mas1er cylinder reservoir, cut the 
reservoir hose clamp at the master cy linder and discon-
nect the hose. Do not twist the hose back and fonh sharply 
as the hose nipple on the master cylinder can be damaged. 
Plug the hose opening. 
3. Use a Oare nut wrench and remove 1he caliper brake 
hose al lhc master cylinder. Pull the hose away from the 
master cy li nder. 

NOTE 
Place the efl(/ of rhe brake hose i11 a plastic 
bag. 

4. Remove 1hc bolts and washers securing the master cyl -
inder to the frame . 
5. Slowly pull the master cylinder back and disconnect it 
from the pushrod. 

CHAPTER THlRTEEN 

6A. On FXWG models, remove lhe boot. spring and 
spring washer. 
68. On FXS8 and FXEF models, remove the boot 

/ 11stallation 

I A. On FXWG models, in tall the spring and spring 
washer over the small end of the pushrod. Install the boot 
over the pushrod. 
18. On FX 8 and FXEF models, install the boot onto the 
pushrod. 
2. Insert the pushrod into the piston in the end of the mas-
ter cylinder and position the master cylinder onto the 
frame. Install the bolts and washers and tighten lo 13-16 
fl .-lb. ( 18-22 •m). 
3. Connect the caliper brake hose to the masler cylinder 
pon. Tighleo the fi tting to 70- 0 in.-lb. (8-9 •m). 
4. Slide a new hose clamp onlo the hose and fi1 the hose 
0010 the hose re crvoir nipple. Slide the clamp down so 
that it is against the hose where the hose fits onto the nip-
ple. Close the hose clamp so that it is tight against the 
hose. 

NOTE 
Figure 94 shows tire type of pliers required 
to close the hose clamp. 

5. Fill the re ervoir with new DOT 5 hydraulic brake 
0uid. Bleed brake system as described under Bleeding tire 
System in this chapter. 
6. Install the reservoir gaske1 and cover. Tighten the 
screws securely. 

WARNING 
Da not ride the mocorcycle 11mil the rear 
brake is operaring correctly with full hy-
draulic advantage. 



BRAKE 

R (1985-1986 FXW ' --==---=-=-n· •BUR~.JAUK<EE MASTER CYLINDE REAR 

1 

~2 

~3 ~· 1. Screw 
2. Cover 
3 Gasket 
4 • Reservoir 

FXEF AND FXSB) 

1 SB. Brake spring washer 
15C. Boot 

16_ Pushrod 
17 Locknut 
1a: Pedal assembly s: H_o~e andX~a~t 

6A. Fottmg l~XEF/FXSB) 
6~. ::!~!r cylinder 

19. Washer 
20. Brake llnuep washer 
21 • Piston c 

e: Mounting bolt 
9 Spring . 

10: Spring retainer 
11. Piston cup 
l2. Plslon 
13. Seal 

22• Clamp 
23. Snap ring 
24. Washer 
25. Coner pin 
26. Pin 
27_ Clevis 

-i ~
6 

6BA (FXWG) ~~J- ,mm,n, 

,. " 25-j 

14. Snap rrngt m spring 
15A. a.-eke re u 

2a. Boot 

8 19 r,-~~;:- .~ I 
A 15C 23 16 17 

158 1:::..._5 _--===--

FXEF 
FXSB 
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Disassembly 

J. Remove the master cylinder as described in 1his chap-
ter. 
2. Mount the ma tcr cylinder in a vise wi th soft jaws. 
3. Insert a rod into 1he end oflhe pislon and compress the 
pi ton to remove tension against the snap ring. 
4, Remove the ·nap ring with snap ring pliers and slowly 
release tension from the piston. 
5. Remove the piston and seal, washer, pis1on cup, spring 
rerniner and spring. 
6. Remove the sea l from 1he pi 10n. 

Assembly 

I. oak the piston assembly in fresh DOT 5 brake fluid 
for at leas1 15 minutes 10 make the primary cup pliable. 
Coat 1he inside of the cylinder with fresh brake fluid be-
fore assembly. 

WARNING 
Wlte11 installing tlte piston assembly, ,Jo 1101 
<11/ow 1lte seal 10 runt inside 0111. A damaged 
seal will allow brakej/11id 10 leak inside rhe 
cylinder bore. 

2. Place the master cylinder in a vise with sot\ jaws. Do 
not ovcrtightcn the j aws. or the master cylinder can be 
damaged. 
3. Install the seal. washer, piston cup, spring retainer and 
spring onto the pi ton. 
4. Install the pislon assembly into the master cyl inder. 
5. Compress the piston into the cylinder and install the 
snap ring into the cylinder groove. Release tension from 
the piston and check thal the snap ring scats in the groove 
comple1ely. 
6. Install the master cylinder as described in this chapter. 

/11 pectioh 

cr\lice specifi caiions for the rear ca liper components 
are not available. Replace worn, damaged or questionable 
pans. 
I. Clean al l rubber pans in isopropyl alcohol or fresh 
DOT 5 brake Ouid. 
2. Apply compressed air to all openings in the master cyl· 
indcr body and dry ii thoroughly. 
3. Inspect the cylinder bore and the piston contact sur-
faces for signs of wear and damage. If either part is less 
than perfect, replace it. 
4. Replace the piston assembly if the cup and seal are dam-
aged. The cup and seal cannot be replaced individually. 
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5. Check the end of the piston assembly for wc-ar caused 
by 1he pushrod. 
6. Inspect the rubber boot for de terioration, cracking and 
,,,car. 
7. Remove the cover and gasket from the reservoir. In· 
spccl the gaskc1 for wear. deteriormion or damage. 

Inspcc.1 the reservoir for cracks or dnrnage. 
9. Inspect the reservoir hose for deterioration or crock. 
ing. Rep lace if necessary and secure with new hose 
clamps. 

1984-1991 FLH and FLT erics Models 

Refer 10 Figure 118. 

I. Drain the brake nuid from the rear brake hose ns de· 
scribed under Brake f/ose and line Replacemem in 1his 
chapter. 
2. To disconnecl the masrer cyl inder rese rvoir, cur the 
reservoir hose clamp at the master cylinder and discon-
nect the hose. Do not twist the hose back and forth sharply 
because the hose nipple on the mas1er cylinder can be 
damaged. Plug the hose opening. 
3A. n 19 4-19 5models,uscaflaren111wrenchandre-
movc the caliper brake hose at 1he master cylinder. Pull 
the hose away from the master cylinder. 
3B. On 1986-1998 mode ls, remove tl1e banjo boll and 
scaling washers securing the bmkc hose to the mast.er cyl-
inder. 

NOTE 
Place the end of the brake hose in a plastic 
bag. 

4. Disconnect 1he electrical connector from the brake 
swi tch mounled on the master cylinder, 
5. Remove the bolts and washers securing the master cyl-
inder 10 the frame. 
6. Slowly pull the master cyli nder back and disconnect ii 
from the pushrod. Insta ll the boot onto 1he pushrod if it 
came oIT when removing Lhc n1as1cr cylinder. 

lnstallatim, 

I. If necessary, install the boot onto the pushrod. 
2. Insert the pushrod into the piston in the end of the mas-
1er cylinder and posi tion the mas1cr cylinder ont0 the 
frame. Install the bolts and washers and tighten lo 13- 16 
ft.-lb. ( 18-22 •m). 
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s REAR MASTER CYLINDER (1984-1991 FLH AND FLT SERIES MODELS) , 1 
~2 ~: rif-:_19 

6 5 <?~ 1\ 8 

"ttu , )_1 
~D--- 28 

1. Screw 
2. Cover 
3. Gasket 
4. Reservoir 
5. Spacer 
6. Screw 
7. Hose 
8. Fitting 
9. Master cy linder 

10. Bolt 
11. Washer 
12. Locknut 
13. Spring 
14. Stop 
15. Piston cup 
16. Plslon 
17. O·rlng 
18. Snap ring 
19. Clamp 

20. Nylon washer 
21. Boot assembly 
22. Push rod 
23. Pin 
24. Washer 
25. Cotter pin 
26. Clevis and screw 
27. Brake pedal 
28. Stop light swllch 
29. Brake tine 
30. Washer 

(1986-1991) 
31 . Banjo fitting 

(1986-1991) 
32. Washer 

(1986-1991) 
33. Banjo bolt 

(1986-1991) 

j 12 

29 ~~llcL'1'1JOr 
~ 10 " ~ ? -----~ 7 
"• ~-

27 1 2~ 

i1/?t 
3. Connect the caliper brake hose to the master cylinder 
port. Tighten the r.uing 10 70-80 in.-lb. (8-9 •m). 
4A. On 1984-1985 models, sl ide a 11ew hose clamp 0010 
tl1e hose and r.t the hose onto the hose reservoir nipple. 
Slide tl1e clamp down so that it is against the hose where 
the hose r.ts onto the nipple. lose the hose clamp so that 
it is tight against the hose. 

WARNING 
There are two different type of sealing 
washers r,sed wilh the banjo bolu. Early 
models are copper with a zinc coating (A. 

23 24 25 

Figure 110). late models are steel with a 
rubber O-ri11g (B, Figure 110) . The b<mjo 
bohs must be used with the specific sealing 
washers. ,\fake sure that the ba11jo bolts mu/ 
washers match the original parts. A mis-
ma1ch of these parts will result in a brake 
fluid leak a11d possible complete loss of 
brt1ke operatior, , 

NOTE 
Figure 94 shows the 1ype of pliers requiretl 
to close the hose clamp. 
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48. On 1986-1988 models, connect the brake hose to the 
masrer cylinder wi1h two new copper sealing washers. 
Tighten the banjo bolt to 35 11.-lb. (47 N•m). 
4C. On 1989-1991 models, connect the brake hose to the 
master cylinder with two new steeVrubber sealing wash-
ers. Tighten the banjo bolt to 17-22 ft.- lb. (23-30 N•m). 
5. Fill the reservoir with new DOT 5 hydraulic brake 
fl uid. Bleed the brake system as described in this chapter. 
6. Install the reservoir gasket and cover. Tighten the 
screws securely. 

WARNING 
Do 1101 ride 1he motorcycle until 1/re ret1r 
brake is operating correctly with full hy-
draulic advantage. 

Disassembly 

l . Remove the master cylinder as described in this sec.~ 
tion. 
2. Place the master cylinder in a vise with sofl jaws. 
3. Insert a rod into the end of the piston and compress the 
piston 10 remove ten ion against the snap ring. 
4. Remove the snap ring and slowly remove tension from 
the piston. On 1986-1998 models, remove the wa her be· 
tween the piston and snap ring. 
5. Remove the piston assembly, stop and spring from the 
master cylinder. 

Assembly 

NOTE 
A new master cylinder repair kit must be in· 
.stalled wlrenever tire master cylinder is dis-
assembled. 

I. Soak the piston assembly in fresh DOT 5 brake Huid 
for at least 15 minutes to make the primary cup pliable. 
Coat the inside of the cylinder wit.h fresh brake Huid be-
fore assembly. 
2. If installing a new piston assembly, coat the new seal 
with brake fluid and install it onto the piston. 

WARNING 
When i11stalli11g tire piston assembly, do 1101 
allow the seal to h1r11 insicle ow . A damaged 
seal will allow broke fluid to leak i11 the cyl-
;nder bore. 

3. Place the master cylinder in a vise wi th soft jaws. Do 
not ovcrtighten the jaws or the master cylinder can be 
damaged. 

CHAPTER THIRTEE 

@ REAR MASTER CYLINDER 
(1992-1996 FLH AND FLT SERIES 

AND 1999 FXR2 AND FXR3 MODELS) 

12 1314 

1. Frame tube 
2. Brake line 
3. Acorn nut 
4-. Washers 
5. Nut 
6. Lockplate 
7. Frame bracket 
e. Master cylinder 

assembty 
9. Pushrod 

10. Locknut 

11 . Brake rOd 
12. Reservoir nose 
13. Clamp 
14. Nipple 
15. Brake pedal 
16. Clevis pin 
17. Pedal bracket 
18. Washer 
19. Pinch boll 
20. Cotter pin 

4. Install the spring into tl1e master cylinder with the 
small end facing out. 
5. lns~1II the stop and piston cup into the cylinder. 
6. lnsrall the piston into the cylinder with the seal end fac-
ing out. 
7. On 1986-1991 models,installthewashcronto thepist n. 
8. Compress the piston into the cyl inder and install the 
snnp ring into the cylinder groove. Release tension from 
the piston and check that the snap ring seats in lhe groove 
completely. 
9. lns1all 1hemastcrcylindcr a described in this section. 

/,ispectio11 

Service specifications for the rear master cylinder com-
ponents are not available. Replace wom. damaged or 
questionable parts. 
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@ REAR MASTER CYLINDER 
(1992-1996 FLH AND FLT SERIES 

AND 1999 FXR2 AND FXR3 MODELS! 

1. Banjo bolt 11 . 0-rlngs 
2. wasner.s 12. Car1ridge body 
3. Brake llne 13. Pushrod 
4. Nut 14. Washer 
5. Lockplate 15. Snap ring 
6. Frame mounting 16. Snap ring 

br-a(':ke1 17. Spring 
7. Nlppla 18. Spring retainer 
8. Reservoir hose 19. Boot 
9. Clamp 20. Washer 

10. Reservoir adapter 21 . Snap ring 

I. Clean all rubber parts in isopropyl alcohol or fresh 
DOT 5 brake fluid. 
2. Apply compressed airto all openings in the mas1ercyl-
inder body and dry it 1horoughly. 
3. lnspecl the cylinder bore and 1he piston contac1 sur-
faces for signs of wear and damage. If eilhcr part is less 
than perfect, replace ii. 
4. Replace the piston assembly if the cup and seal are 
damaged. The cup and seal cannot be rep laced individu-
ally. 
5. Check the end of the piston assembly for wear caused 
by lhe pushrod. 
6. Inspect the rubber boot for de1eriora1ion, crocking and 
wear. 
7. Remove the cover and gaskel from the reservoir. ln-
spec1 the gaske1 for wear, deterioration or damage. 
8. 1nspecl the reservoir for cracks or damage. 
9. lnspec, 1he reservoir hose for deterioration or crack-
ing. Replace if necessary and secure with new hose 
clamp. 

1992-1996 FLH, FLT Series, 
1999 fXR2 and FX R3 Models 

Refer to Figure 119. 

Remoa-·al 
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I. Drain the brake Ouid from the rear brake hose as de-
scribed under Brake flose and line Rep/acemenf in this 
chapter. 
2. To disconnect the master cylinder reservoir, cut the 
reservoir hose clamp at the master cylinder and discona 
nect the hose. Do nol twisi the hose back and forth sharply 
because the hose nipple on the master cylinder can be 
damaged. Plug the hose opening. 
3. Remove lhe exhaus1 sys1em as described in Chapter 
Eight. 
4. Remove the cotter pin and pin. Then disconnecl the 
brake pedal from lhc brake pedal rod. 
5. Remove the banjo bolt and two seal ing washers from 
the cartridge body. Place the open end of the hose in a 
plastic bag. 
6. Bend the lockplate tab away from lhe cartridge body. 
7. Loosen and remove the mounling nut and lockplale 
and remove the canridge body. 
8. Remove lhe brake pedal clevi pinch bolt and remove 
the brake pedal from lhe clevis. 
9. Loosen the pushrod locknul and 1um 1he pusbrod lo 
disconnect it from the brake rod. 
I 0. Pull lhe masler cylinder oul of the mounting bracke1 
and remove it. 

Installation 

I. If the reservoir was removed, place it into position and 
secure it with the screw and washers. In tall the hose 
onto 1he reservoir nipple and secure Lhe hose with a new 
hose clamp. 
2. Align lhe master cylinder quarc body with the square 
hole in the frame mounting bracke1 and install !he masler 
cylinder. 11,e hose nipple should be facing as shown in 
Figure 120. 
3. Thread the pu hrod onto lhe brake rod. Do not tighlcn 
the locknut at this Lime. 
4. Align the tab on the lockwasher with the no1ch in the 
master cylinder mounting bracket and install the 
lockwasher. 
5. In tal l ,he masier cylinder nut and lighten 10 30-40 
fi.-lb. (41-54 N•m). Bend the lockwasber tab againsl a fla1 
on the nut. 
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6. Install the brake line onto tl1e master cylinder using the 
Acom nut and two new washers. Tighten the Acom nut 10 
17-22 f\.-lb. (23-30 N•m). 
7. Slide a 11ew hose clamp up onto the reservoir hose. 
8. Instal l the reservoir hose onto the filling on the adapter 
and push it on until it bouoms on the fining. 

NOTE: 
Fi'gure 94 shows the type of pliers ,·equired 
to close tire hose clamp. 

9. Slide the clamp down so that ii is against the hose 
where the bose fits onto the nipple. Close the hose clamp 
so that it is tight against the hose. 
I 0. lide the clevis onto the brake pedal. Install the pinch 
bolt and tighten securely. 
11. Adjust the brake pedal height as described under 
Rear Brake Adj11su11ent in haptcrThrcc. 
12. Fill the reservoir with new DOT 5 hydraulic brake 
fluid. Bleed the brake system as described in this chapter. 
13 . Instal l the reservoir gasket and cover after bleeding 
the brakes. Tighten the screws securely. 

WARNING 
Do nor ride the motorcycle until the rear 
brake is operating correctly with full h>• 
draulic advamage. 

Disassembly 

Refer to Figure 120. 
I. Remove the master cylinder as described in this chap-
ter. 
2. Clean the master cylinder cartridge body with 
isopropyl alcohol. 
3. Screw the banjo bolt into the end of the cartridge body 
to protect the end of the cartridge when rcmo\ling it. 
4. Press down on the large washer (A, Figure 121 ) and 
compress the pring. 

CHAPTER THIRTEE 

A 
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5. Put a wrench across the Oat on the pushrod (A, Figure 
122). Then use another wrench to loosen the pushrod 
locknut (B, Figure 121 ) on the pedal rod and unscrew the 
rod from the end of the pushrod. 
6. ct the canridgc body upright so that it re t • on the 
banjo bolt. Then compress the large washer (A, Figure 
121 ) in the end of the canridge body and remove the snap 
ring from the groove in the pushrod. Release the washer 
and remove the washer, boot (A, Figure 123) and spring 
(B). 
7. Locate and remove the spring rcrum retainer (C, Fig-
ure 123) from inside the boot. 
8. Remove the snap ring (Figure 124) from the canridge 
body groove and remove the pushrod and its washer (Fig-
ure 125). 
9. Remove the hose adapter (Figure 126) from the car-
tridge body as fo llows: 

a. tand the canridge body upright so that it rests on 
the banjo bolt. 

b. Push down on the hose adapter and slide it otTof the 
canridge body. Protect the canridge body while it is 
exposed. 

c. Do not remove the 0-rings (figure 127) unless 
they arc going to be replaced. 

d. Remove the outer carlridgc body snap ring. 

CAUTION 
Do 1101 remove the piston assembly from the 
cartridge body (Figure 128). Rep/aceme111 
parts for lhe piston assembly are 1101 avai/. 
able. If the piston and seals are damaged. 
rhe car/ridge body assembly m11s1 be 
replaced. 

As.~·embly 

I. Assemble lhe hose reservoir adapter, if removed, as 
fo llow : 

a. If new 0-rings are being installed, soak them in 
DOT 5 brake fluid. 

b. Install u,e new 0-ring into the cartridge body 
grooves (Figure 127). 

c. Coat the interior of the hose adapter with DOT 5 
brake fluid. 

d . Using hand pressure only, slide the hose reservoir 
adapter over the canridge body. Engage the tab in 
the hose adapter (A, Figure 129) with the notch (B) 
in the canridgc body ( t' igure 130). 

CAUTION 
Do not force tire cartridge imo the cartridge 
body. /fthe parts do 1101 assemble easily, the 
cartridge and cartridge body are not prop-
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erly aligned. Forcing lhese pans together 
will clamage both pans. 

2. Install the banjo bolt into the end of the cartridge body 
and stand the assembly up so that it rests on the banjo bolt. 
3. Install the wa her onto 1he pushrod (opp0site ball end) 
(Figure 125). 
4. Insert 1he pushrod (ball end firSI) into the cartridge un-
ti l 1hc pushrod washer is sealed in the cartridge body bore. 
Then inslall the snap ring into the cartridge body groove 
to secure lhe pushrod (Figure 124). Make sure the snap 
ring seats in the groove completely. Aflcr installing the 
snap ring, ro1a1e the pushrod by hand; ii should tum freely. 
Irthc pushrod is tight, disassemble the cariridge body 10 
locate the damaged or improperly insia lled part. 
S. Jnsiall 1he relum Spring (B, Figure I 23) and spring re-
tainer (C) onto llie pushrod. lnsia ll the spring re tainer o 
that the shoulder on the retainer faces away from the 
spring. 
6. lns1all the dust boo1 (A, •-igurc 123) over the pushrod 
and tum it so the drain hole in the bool faces down. Seat 
the lip on the dust boot into the groove in the hose reser-
voir. 
7. Install the large washer over 1he end of the pushrod. 
8. Push the washer down to compress the return spring and 
insiall the snap ring onto the end of the push rod. Make sure 
the snap ring seats in the groove completely (Figure 13 l ). 
9. Thread the locknut onto 1hc pedal rod and thread the 
rod into 1be pushrod. Do nol lighten the locknut because it 
will be tightened atler adjusting the rcor brake pedal in 
Chap1er Three. 

/ 11spec1ion 

Service specification for the rear caliper components 
are not available. Replace worn, damaged or ques1ionablc 
parts. 
I. lean all rubber parts in isopropy l alcohol or fresh 
DOT S brake nuid. 
2. Apply compressed air to all openings in the adapter 
and dry it thoroughly. 
3. Inspect 1he cartridge body for cracks or damage. 
4. Check the hose fi lling on the adapter for damage. 
S. lnspecl the O-rings (Figure 127) on the cartridge body 
for wear or damage. Replace lhe O-rings if worn along 
wi1h adapter. 
6. Check the 1hreads on the can ridge body, banjo boll and 
pushrod. 
7. Check the dust boot (A. Figure 123) for cracks, age 
deterioration or other damage. Replace if necessary. 
8. Remove the cover and gasket from the reservoir. In-
spect the gasket for wear, deterioration or damage. 
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9. Inspect the reservoir for crncks or damage. 
l 0. Inspect the re crvoir h e for dctcriora1ion or crack ... 
ing. Replace if necessary and secure wi1h ,rew hose 
clamps. 

1997-1998 FLH and FLT eries Mod Is 

Refer10 Figure 132. 

Renrn,,al 

I. Drain the brake nuid from the rear brake hose as de-
scribed under Brake /lose and line Rep/aceme//1 in this 
chapter. 
2. To disconnect the master cylinder reservoir, cut the 
reservoir hose clamp at the master cylinder and discon-
nect the hose. Do not twisl the hose back and forth sharply 
because the hose nipple on the 111as1cr cylinder can be 
damaged. Plug the hose opening. 
3. Remove the cxhaus1 system as described in Chapter 
Eight. 
4. Remove the banjo boll and two scal ing washers from 
the canridge body. Place the open end of the hose in a 
plastic bag. 
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@ REAR MASTER CYLINDER (1997,1998 FLH AND FLT SERIES MODELS) 

5. Remove the hc;11;. nul securing 1hc brake pedal/master 
cylinder assembly to the frame mounting bracket. 
6. Remove the hex nut and flat washer securing the brake 
pedal/master cylinder assembly to the frame pivot post . 
Remove the a cmbly from the frame pivot post. 

24-ti~ 
26~;.~ 
25 

1. Clevis 
2. Pin 
3. Clevls 
4. Washer 
5. Boot 
6. Spring retainer 
7. Spring 
8. Snap nng (large) 
9. Snap ring (small) 

10. Washer 
11. Pushrod 
12. Piston 
13. Primary piston cup 
14. Spring 
15. 0-rlng 
16. Cartridge body 
17. Reservoir adapter 
18. Hex: nut 
19. Sealing washer 
20. Banjo bolt 
21 . Hose cramp 
22. Reservoir hose 
23_ Reservoir 
24. Screw 
25. Gasket 
26. Cover 

7. Remove the couerpin (A, Figure 133) and na1 washer 
(B) from the clevis pin ( ). 
8. Suppon the brake pedal/masiercylinder assembly in a 
vise with soft jaws. 
9. Use an appropriate ly sized drift and carefully tap out 
and remove the clevis pin. Separate lhe master cylinder 
a ·embly from the brake pedal. 

I 11sta/latio11 

I. If the reservoir was removed, place it into posi1ion and 
secure it with the screws and washers. install rbe hose 
onto the reservoir nipple and secure the hose with a new 
hose clamp. 
2. [nstall the brake pedal in a vise with soft jaws. 
3. Position the master cylinder assembly sot.he reservoir 
hose filling is facing away from the brake pedal assembly. 
Install the master cylinder onto the brake pedal. 
4. Use an appropriately sized drift and carefully tap the 
clevis pin (C, Figure 133) into position. 
5. Install the flat washer (B, Figure 133) and new colter 
pin (A). omplctely bend over the ends of the couer pin. 
6. Move the brake pedal/master cylinder assembly to the 
square•shapcd hole in the frame moun1ing bracket. 
7. Apply a light coat of medium-strength thread locking 
compound to the nut threads. 
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8. Install the nut onto the threaded end of the canridge 
body until finger-tight. Tighten the nut 10 50 fl.-l b. (68 

•m). 
9. In toll the brake line onto the master cylinder using the 
banjo boll and two new sieeVrubber washers. Tighten the 
banjo boll to 17-22 fl. -lb. (23-30 N•m). 
I 0. Slide a new hose clamp up onto the reservoir hose. 
11. Install the reservoir hose onto the fitting on the 
adapter and push it on unlil it bouoms on the fining. 

NOT£ 
Figure I 34 shows the type of pliers req11ired 
to close the hose clamp. 

12. lidc the clamp down so 1ba1 it i against the hose 
where the hose fits onto the nipple. Close the hose clamp 
so that it is tight against the hose. 
13 . Install the exhaust system as desc ri bed in Chapter 
Eight. 
14. Adjust the brake pedal as described in Chapter Three. 
15. Fill the reservoir with new DOT 5 hydraulic brake 
fluid. Bleed the brake system as described in this chapter. 
16. Insta ll the reservoir gasket and cover after bleeding 
the brakes. Tighten the screws securely. 

WARNING 
Do 110, ride the motorcycle muil tlte rear 
brake is operating correctly with f ull hy-
draulic ad,,amage. 

Disassembly 

Refer to Figu re 132. 
I. Remove the master cylinder as descri bed io this cbap-
1cr. 
2. Clean the master cylinder can ridge body wi th 
isopropyl alcohol. 
3. Remove 1he spri ng pin from the clevis. 
4. Screw the banjo bo lt into the end of the canridgc body 
10 protect lhe end of the cartridge when removing it. 
5. L1y several shop c loths on the workbench. 
6. Set the canridge body upright so that it rests on the 
banjo boll and shop cloths (A, f igure 135). 
7. Then compress the large washer and compress the 
spring. 
8. Whi le holding the spring compressed, unscrew and re-
move the clevis (B, Figure 135) from the pushrod. Care-
full y release the spring. 
9 . Remove the large washer, boot, pring and spring re-
tainer from the push rod end of the can ridge body. 
I 0. Push on the threaded end of the canridge body (A, 
fi gure 136) and remove it from the re ervoirodaptcr (B). 

C HAPTER T HJRT E: E:N 

/ 

11. Remove the large snap ring from the groove closest to 
the pushrod end of the eanridge body. 
12. Remove the two 0-rings from the canridge body. 
13. Hold a fi nger over the end of the pushrod as it is 
spri ng-loaded. Then remove the small snap ring from the 
pushrod end o f the cartridge body. 
14. Remove the pushrod from the canridgc body. 
15. Remove the small snap ring and washer from the 
pusbrod. 

CAUTION 
Do 110, remove the piston assembly from the 
cartridge body (Fig11re 128). Rep/aceme111 
parts for the pislOfl assembly tu-e nor t1vail~ 
able. If the piston and seals are dt1mage1/. 
the car1ritlge body assembly must be 
replaced. 



BRAKE 

As embly 

I. Slide the washer and small snap ring over the threaded 
end of the new pushrod. 
2. If the canridge body is removed. lay several shop 
clotllS on the workbench. 
3. Set the canridge body upright so that it rests on the 
banjo boll scaling surface and the shop cloths. 
4. lnsen the b.111 end oflhe pushrod into the piston cup. 
5. Pus.h down on lhe pushrod and compress the spring. 
6. Install the small retaining ring in the groove of the car-
tridge body bore. Make sure it is properly seated in the 
groove. Aller insta ll ing the snap ring, rotate the pushrod 
by hand; it should rum freely. If the pushrod is tigh t, disas-
emble the canridge body to locate the damaged or im-

properly installed pan. 
7. Lubricate the two new 0-rings and carefully install 
them into the cartridge body grooves. 
8. Coatthe interiorof the adapter with clean D T 5 brake 
fluid . 
9. In tall the large snap ring into the groove closest 10 the 
pushrod end of the cartridge body. Make sure ii is prop-
erly seated in the groove. 
I 0. Using hand pressure only, slide the canridge body 
over the adapter. Engage the tab in the adapter wi th the 
notch in the cartridge body. The canridge body is installed 
correctly when the adapter conlact lhc large snap ring. 
11. Stand the assembly canridge body assembly upright 
on the banjo bolt sealing surface and the shop cloths. 
12. lns~1II the spring over the pushrod end of the car-
tridge body until it rests on the large snap ring. 
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13. Position the spring retainer with Lhe shoulder side 
facing up away from the spring and rest it on the spring. 
14. Slide the boot over the spring and spring retainer and 
push it down until it stops. 
15. Place the large washer on top of the spring retainer 
and boot 
16. Push down on the large washer and compress the 
spring. 
17. While holding the spring compressed, screw the 
clevi on the pu hrod until it bottoms on the pushrod. 
18. Pull the boot down until the sealing lips seat in the 
adapter groove. Make sure the boot scats around the cir-
cumference oflhe adapter. 
19. Rotate the boot until the drain hole is opposite the in-
dex tab on the adapter. 
20. Align the groove on the threaded end of the pushrod 
with the spring pinhole of the clevis. If not al igned cor-
rectly, back off the clevis slightly but do not exceed 
one-half tum. 
21. Suppon the pushrod end and carefully tap the spring 
pin into the clevis and through the pushrod groove. 

/11spectio11 

Service specifications for lhe rear caliper comp0nent 
arc not ava ilable. Replace worn, damaged or questionable 
pans. 
I. Clean all rubber pans in isopropyl alcohol or fresh 
DOT 5 brake Ouid. 
2. Apply compressed air to all openings in the adapter 
and dry it thoroughly. 
3. Inspec t the canridge body for cracks or damage. 
4. Check the hose fi lling on the reservoir adapter for 
damage. 
5. Inspect the 0-rings (Figure 127) on the canridge body 
for wear or damage. Replace the 0-rings, if worn, along 
with the adapter. 
6. Check the threads on the caruidge body, banjo bolt and 
pushrod. 
7. Check the dust boot for cracks, age deterioration or 
other damage. Replace if necessary. 
8. Remove the cover and gasket from the reservoir. In-
spect t.he gasket for wear, deterioration or damage. 
9. Inspect the reservoir for cracks or damage. 
I 0. Inspect the reservoir hose for de1eriora1ion or crack. 
ing. Replace if necessary and secure with new hose 
clamps. 
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BRAKE HOSE AND 
LINE REPLA EMENT 

A combination of steel and ncxible brake lines connect 
the master cylinder to the brake caliper(s). Banjo fittings 
and bolls connect brake hoses 10 the master cylinder and 
brake calipers. Sealing washers should be replaced when 
1here is an indication of brake nuid leakage a1 any 
connection. 

WA RNING 
There are rwo dijfere.nt types of se<Jling 
washers use.ti wilh the banjo bolts 011 1986 
and farer FU/ and FlT models and late 
1987 and later FXR series models. Early 
models tire copper with a zinc coaling (A. 
Figure I 3 7). Later models are steel with a 
nibber O-rillg (B. Fig11re 13 7). The banjo 
bolts must be u ed with the specific sealing 
washers. Make sure that the bm,jo bolts and 
washers ma1clt the original parts. A mis-
match of these pan will result in ll brake 
j/t1id leak and possible complete loss of 
brake operatio11. 

Replace a hose/line assembly if the flex ible portion is 
welling. cracking or damaged. Replace the brake 

ho e/linc assembly if the metal po11ion leaks or if there arc 
dents or cracks. 

Front Brake Hose RcmovaUlnstallation 

A combination steel/flexible brake hose connects the 
front master cylinder 10 1he front brake caliper(s)- Refer 10 
Figure 138 or Figure 139. When purchasing a new 
hose/line assembly, compare it 10 the old hose/line assem-
bly to make sure lhe length and angle of the steel hose por-
tion are correct. Install 11ew banjo bolt washers at both 
ends. 
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FRONT BRAKE HOSE 
(SINGLE DISC MODELS) 

~:1-1 
To m•stor cylinder l 

! I 

o_ 

~· 
l ! 

~j 
1. Banjo bolt 
2. Washers 
3 . Hydraulic Una 

I 
To brake caliper 

CAUTION 
Do 1101 spill brake j/t1id 011 1/,e front fork or 
front wheel. Wash brake fluid off paillled. 
plt11ed or plastic surfaces immediately be-
cause it will damage most surfaces it con-
tacts. Use soapy water and rinse com-
p/ere/y. 

I . On models so equipped, remove 1he wind hield assem-
bly and/or front fairing as described in Chapter Fifteen. 
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FRONT BRAKE HOSE 
(DUAL CALIPER MODELS) 

2 1 

1. Banjo bolt 
2. Washers 
3. Hydraulic llne 
4. Hose 
5. Lockwasher 
6. Screw 

I) 
1 2 
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2. Drain the front brake system as follows: 
a. Connect a hose over the bleed valve (A, f igure 140). 
b. Insert the loose end of the hose into a container 10 

catch the brake fluid . 
c. Open the bleed valve and apply the front brake lever 

to pump the fluid out of the master cyl inder and 
brake line. Continue un1il 1he fluid is removed. 

d. Close the bleed va lve and disconnect the hose. 
c. Dispose of the brake fluid . ever reuse brake fluid . 

Contaminated brake fluid will cause brake failure. 
f. On dual-d ise models, repeat for the remaining caliper. 

3. Before removing the brake line assembly, note the 
brake line routing from the master cylinder to the cali-
per(s). ote the number and position of metal hose clamps 
and/or plastic tics used lo hold the brake line in place. 
4. Remove any metal clamp or cul any plastic ties. 
5. On models so equipped, remove the bolt ecuring the 
brake hose and mounting plale to the lower steering stem. 
On models so equipped. do not lose the guide plate be· 
tween the hose mounting pla1c and the steering stem. 
6. Remove the screw or nul ccuring the metaJ clamps 
around the brake line. Spread the clamp and remove it 
from the brake line. 
7. Remove the banjo bolt (B, Figure 140) and washers 
securing the hose to the brake caliper. 
8. Remove the baitjo bolt (A, l'igure 141) and washers 
securing the: hose 10 the fronl master cylinder. 
9. Cover the ends of the brake hose to prevent brake fluid 
from leaking out. 
10. Remove the brake hose assembly (8, Figure 141 ) 
from the motorcycle. 
11. If the existing brake hose assembly is going to be re-
installed. inspect it as follows: 

a. Check the metal pipes where they enlcr and ex it at 
the flexible hoses. Check the crimped clamp for 
looseness or damage. 

b. heck the flexible hose portions for swell ing, 
cracks or other damage. 
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c. If wear or damage is found, replace the brake ho e 
assembly. 

12. Install the brake hose, 11e,,,scaling washers and banjo 
bolts in 1hc revcrseorch::r of removal. Nole the following: 

a. Insta ll new sealing washers against the side of each 
hose fining. 

b. Carefully install the clips and guides to hold the 
brake hose in place. 

c. Tighren 1he banjo bolts with new copper sealing 
washers to 35 f\.-lb. (47 •m). 

d. Tighten the banjo bolts with 11ew steel/rubber scal-
ing washers to 17-22 fl.-lb, (23-30 •m). 

c. Refill the front master cylinder with clean brake 
fluid clearly marked OOT 5. Bleed the front brake 
system as described in tbis chapter. 

WARNING 
Do nor ride tire motorcycle until the from 
brake.s operate correctly with full hydraulic 
ad-1amage. 

Rear Brake Ho c Removal/Installation 

A single steel-and-rubber combination brake hose con-
nects the rear master cylinder to 1hc rear brake caliper. On 
omc models, the rear brake switch i installed in the rear 

brake hose. When buying a new hose, compare ii to the 
old hose. Make sure u,c length and angle oftl1c steel hose 
portion are correct lns1all new banjo bolt washers at both 
hose ends, 

CAUTION 
Do not spill brake fluid on the swing arm, 
frame o,- rear u:heel. Wash brake fluid off 
any paimed. pla1ed or plastic s11rfaces im-
mediately because it will damage most sur-
faces it comae ts. Use soapy water and rinse 
completely 

I. Remove the exhaust system 3 described in hapler 
Eight. 
2, On models so equippc<l, remove the right saddlebag as 
described in Chapter Fifteen. 
3. Drain the hydraulic brake fluid from the rear brnke 
system as fo llows: 

a. Connect a hose to the rear ca liper bleed valve (A. 
Figure 142). 

b. Insert lhe loose end of 1he hose in a container to 
catch the brake fluid. 

c. Open the caliper bleed valve and operate the rear 
brake pedal to pump the fluid out of the master cyl-
inder and brake line. Continue until all of the fluid is 
removed. 
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d. Close the bleed valve and disconnec1 1he ho c. 
c. Dispose of the brake fluid. cverrcusc brake fluid. 

Contaminated brake fluid will cause brake failure. 
4. Before removing the brake line, note the brake line 
routing from the master cylinder 10 the caliper, No1e the 
number and position of the metal hose clamps. plastic 
cl ips and plastic ties used to hold the brake line in place. 
The mernl clamp and plas1ic clips can be reused. 

NOTE 
To open the cable clips, iflsen ll snwll 
screwdrfrer imo the gap lll the side of the 
c/;p and carefi,l!J' rotate the screwtlriver. 

5. Open the cable clips on the lower frame tube. 
6. At the rear brake light switch, cut the plastic tie sccur-
irig the rear brake li ght swi1ch wires, voltage regukuor 
wires and the engine sensor harnc s to 1hc frame lower 
tube, 
7. On models with the rear brake light swi1ch aunched 10 
1hc rear brake line, pcrfonn Lhc following: 

a. Disconnect the electrical connector from the rear 
brake swi1ch, 

b. Remove lhc boll securing the brake light switch 10 
the frame bracket. 
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8. Remove the banjo bolt and washers (B. Figure 142) 
securing u,e hose 10 the brake caliper. 
9. Remove the brake hose (Figure 143, typical) from 1he 
mas1er cylinder. Refer lo 1he rear master cylinder replace-
ment procedure, in this chapter, for the year and model be· 
ing worked on. 
I 0. Carefully move 1he rear brake line assembly forward 
and away from the rear swing am, bracket Remove 1he 
brake hose assembly from the 11101orcycle. 
11 . lflhc existing brake hose assembly is going to be re-
insta lled, inspect it as follows: 

a. heck the metal pipe where it enters and exits the 
flexible hose. Check the crimped clamp for loose-
ness or damage. 

b. Check the flexible hose portion for<wclling, cracks 
or other damage. 

c. If wear or damage is found, replace the brake hose. 
12. If rep lacement is necessary, remove the brake ligh1 
switch from 1he rear brake hose fitting. 
13. Installation is 1hc reverse of removal. Note the fol-
lowing: 

a. On models so equipped, insiall and 1ighten the 
brake li gh1 switch securely. 

b. lnstall new sealing washers agains1 the side of each 
hose fining. 
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c. Carefully install the clips and guides 10 hold 1he 
brake ho c in place. 

d. Tighten lite banjo bolts with 11ew copper scaling 
washers to 35 1\.-lb. (47 N•m). 

e. Tighlen lhe banjo bolts wilh 11ew ·teel/rubber scal-
ing wa hers to 17-22 11.- lb. (23-30 •m). 

f. Refill lhe masler cylinder wilh clean brake flu id 
clearly marked DOT 5. Bleed the rear brake ys1em 
a described in !his chapter. 

WARNING 
Do 1101 ride the motorcycle umil the rear 
brake i operari11g correcrly wirh fi1/I hy-
draulic advantage. 

BRAKE DISC 
(FRO T ANO REAR) 

Check brake discs for runoul and lhickness. The mini-
mum disc thicknes is siamped on Harley-Davidson brake 
discs. Table I lists disc brake specifications. 

The brake d iscs are separale from lhe wheel hubs and 
can be removed once the wheel is removed from the mo-
torcycle. 

Inspection 

Jt is not necessary to remove the disc from the wheel 10 
in pect it. Small nicks and marks on the disc are no1 im-
por1ant~ but radial scratches deep enough to snag a finger-
nai l reduce braking effectiveness and increase brake pad 
wear. If these grooves are presenl, and the brake pad ore 
wearing rapidly, replace ihe disc. 

The specifications for the slandard and service limits on 
some models arc in Table I. Each disc is also marked with 
the minimum (M l ) thicknes . If 1he speci fica tion 
marked on 1hc disc differs from the one in Table I, use the 
specification on the di c. 

When servicing the brake discs, do not have the discs 
machi1Jcd to compensate for warp. The discs a.re rhin. and 
machining will only reduce the thickness and cause !hem 
to warp rapidly. A warped disc can be caused by 1he brake 
pads dragging on the disc. due 10 a fauhy caliper, and 
overheating 1hc disc. Overheating can o\so be caused by 
unequal pad pressure 011 the disc. 
I. Measure the thickness of the disc a1 scvcra11ocnlions 
around the disc wilh a vernier ca liper or a micrometer 
(Figure 144). Replace the disc if the thickness in any area 
is less 1han 1hat specified in Table I or 1he marked Ml 
dimension on 1he disc ( Figure 145). 
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2. Make ure the disc mounting bolts are tight prior to 
running this check. Check the disc runout with a dial indi-
cator as shown in Figure 146. 

NOTE 
Wiren checking 1he front disc, turn the l1011-
d/ebar all the way to one side and then to tire 
mherside. 

3. Slo, ly rotate the wheel and watch the dial indicator. If 
the runout exceeds the specification in Table I , replace 
the disc. 
4. Clean the disc of any rust or corrosion and wipe it 
clean with bmke cleaner. Never u e an oi l-based solvent 
that can leave an oi l residue on lhe disc. 

Rcmoval/lnS1alla1ion 

t. Remove the front or rear wheel as described in Chapter 
. inc. 
2. Remove the Torx bolts (Figure 147) securing the 
brake disc to the hub and remove the disc. 
3. Check the brake disc bolts for thread damage. Replace 
worn or damaged fasteners. 
4. Check the threaded bolt holes for the brake disc in the 
wheel hub for thread damage. Tnie them with a tap ifnee-
essary. 
5. lean the disc and the disc mounting surface thor-
oughly with brake cleaner. Allow the surfaces to dry be-
fore insta llation. 
6. Install the disc onto the wheel hub. 
7. Apply a drop of 111edium-strength threadlocking com-
pound to the threads of 11e111Torx bolts prior to installation. 
8. Install the bolts ond tigh ten for the specificati on in Ta-
ble 2. 

BLEEDI G THE SYSTEM 

If air enters the broke system, the broke will feel sofl or 
spongy and braking pressure will reduce. Bleed the sys-
tem to remove the air. Air can enter the sys1em if there is a 
leak in the system, the brake 0uid level in a master cylin-
der runs low, a brake line is opened, or the broke 0uid i 
replaced. 

The brakes can bleed with a brake bleeder or manually. 
This section includes procedures for both. 

Before bleeding 1he broke system: 
I. Check the broke lines 10 make sure all fittings arc tight. 
2. Make sure the caliper piston does not stick or bind in 
the bore. 
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3. Check piston move111ent in each master cylinder. Oper-
ate the lever or brake pedal and make sure there is no bind-
ing or other abnonnal condit ion. 

Broke Bleeder Process 

This procedure uses the ityva hydraulic brake bleed-
ing kit (Figure 148) available from motorcycle or auto-
motive supply stores. 

NOTE 
This procedure is shown 011 the rear wheel 
and re/ares 10 rhe from wheel as well. 

I. Remove the dust cap from the caliper bleed valve. 
2. Place a clean shop cloth over the ca liper to protect it 
from accidental brake 0uid spills. 
3. Open the bleed screw approx imately a half n,m. 
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vacuum brake bleeder 

4. Assemble the brake bleeder according 10 lhe manufac-
turer's in tructions. ecurc it to the caliper bleed valve. 
5. Clean !he lop oflhc mas1ercylinder of all dirt and debris. 
6. Remove 1.he screws securing the master cylinder top 
cover and remove lhe cover and robber diaphragm. 
7. Fill 1he reservoir a tmos110 1he top with DOT 5 brake 
fluid and reinstall 1he diaphragm and cover. Leave 1he 
cover in place during this procedure to prevent the entry 
of din. 

WARNING 
Do not mix DOT J, DOT 4 or DOT 5.1 brake 
fluids because they are not silicone-based. 
Nonsilicane brake fluid used ill rhese mod-
els can cause brake failure. 

8. Operate the pump several times to create a vacuum in 
the line (Figure 149). Brake fluid will quickly flow from 
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the caliper in10 the pump reservoir. Tigh1en the caliper 
bleed valve before lhe fluid slops flowing 1hrough 1he 
hose. To prcven1 air from being drawn 1hrough the mas1er 
cylinder, add fluid to maintain the level at the top of the 
reservoir, 

NOTE 
Do not allow rite master cylinder reservoir 
to empty during the bleeding operation or 
more air wUI emer the system. If this occurs. 
the procedure nmsl be repeated. 

9. Conlinuc the bleeding process un1il 1he fluid drawn 
from 1he caliper is bubble-free. If bubbles are in 1he brake 
Ouid, more air i U1lpped in 1hc line. Repeal S1ep 8 and 
make sure to refil l the master cylinder 10 prevent air from 
being drawn in10 the sys1em. 
I 0. When 1he brake fluid is free of bubbles, tighien 1he 
bleed valve and remove the brake bleeder assembly. Rein-
sia ll the bleed valve dusl cap. 
11 . If necessary, add fluid 10 correc1 1hc level in lhc mas-
ler cylinder reservoir. \Vhen lopping off the front master 
cylinder, 1um lhe handlebar unlil 1he reservoir is level. 
Add fluid unt il it is level with the reservoir gasket surface. 
The fluid level in 1he rear mas1er cylinder mu I be sligh1ly 
below the upper gaske1 surface. 
l 2. Reinstall the re$trvoir diaphragm and cover. Install 
the screws and 1igh1en securely. 
13. Tes1 1he feel of1he brake lever or pedal. II shou ld be 
firm and offer the same resislance each time it is operated. 
!fi t fee ls spongy, 1hcre i probably s1ill air in the sys1em. 
Bleed 1he sys1em again. After bleeding 1he sys1em, check 
for leaks and 1ighlcn all tining and connec1ions as 
necessary. 

WARNING 
Do 1101 ride tile mo1orcycle un1il tire Jro,u 
and/or re.or brakes are opera1ing correctly 
wirh full hydraulic adva111age. 

Without a Brake Bleeder 

I . Connecl a lcnglh of clear lubing to 1he bleed valve on 
the caliper. Place 1he otlier end of the n,be inio a clean 
container. Fill the container with enough clean DOT 5 
brake fluid 10 keep the end of 1he lube submerged. The 
lube musl be long enough o a loop can be made higher 
than the bleeder valve to prevent air from being drawn 
into lhe caliper during bleeding. 
2. Clean 1he 1op of the master cylinder of all debris. 
3. Remove the screws securing the master cylinder top 
cover and remove the cover and diaphragm. 
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4. Fill the reservoi ralmos110 !he lopwilh DOT5 brake Ouid 
and rcinsratl the dinphragm and cover. Leave lhc cover in 
place during th is procedure 10 prevent the ent,y of dtrt. 

WARNING 
Do not mix DOT 3, DOT 4 or DOT 5. 1 brake 
fluids because 1Jrey are not silicone-based. 
No11silico11e brake fluid used in these mod· 
els can cause brake failure. 

NOTE 
During this procedure. check 1hej/11id level 
i11 the master cylinder rese,wir often. I/the 
reservoir nms dry, air will enter the system. 

5. Slowly apply the brake lever several times. Hold lhe 
lever in the applied position and open the bleed valve 
about a half tum (figure 150). Allow the leverto travel to 
the limit. When the limil is reached. tighten the bleed 
valve. Then release the brake lever. As the brake fluid en-
ters lhc system, 1he level will drop in lhe master cylinder 
reservoir. Maintain lhe level at the top of the reservoir to 
prevent air from being drawn into the system. 
6. Continue the bleeding process until the Ouid emerging 
from 1he ho e is comple1ely free of air bubbles. lf1he Ouid 
is being replaced. conlinue until the flu id emerging from 
the hose is clean. 

NOTE 
If bleeding is difficult. allow the fluid 10 sta-
bilize fo r a few hours. Repeal the ble,u/i11g 
pnx:edure when the bubbles in lhe system 
dissipate. 

7. Hold the lever in the applied position and tighten the 
bleed valve. Remove the bleed tube and install the bleed 
valve dust cap. 
8. If necessary. add Ouid lo correct ~,e level in !he master 
cylinder reservoir. When lopping offlhe fronl master cyl-
inder, rum the handlebar until 1hc reservoir is level. Add 
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,_1 1---- Catch bottle 

Ouid until it is level with the reservoir gasket surface. The 
Ouid level in !he rear master cylinder must be slighlly be-
low the upper gaskcl surface. 
9. Install lhe diaphragm and 1op cover and lighten 1he 
screws securely. 
10. Test 1he feel of the brake lever or pedal. It . bould be 
finn and offer the same resistance each time it is operated. 
If ii fee ls spongy, there is probably sti ll air in the system, 
and it must be bled again. After bleeding the system. 
check for leaks and lighten all fillings and connections as 
necessary. 

WARNING 
Do 1101 ride 1he motorcycle 1111111 the from 
and/or rear brakes are opera1i11g correctly 
with full hydraulic adva,uage. 

Table 1 BRAKE SPECIFICATIONS 
Item 

Brake pad minimum thlckness 
Front and rear 

Brake disc 
FXR, FLH and FLT series models 
FXWG, FXSB and FXEF 

Minimum thickness 
Outside diameter 

Brake disc runout (maximum) 

In. 

0.062 

See stamped mark on disc 

0.20 
11 .50 
0.008 

mm 

1.6 

5.08 
292.1 
0.2 
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Table 2 BRAKE TORQUE SPECIFICATIONS 
Ite m ft .• lb. ln..lb. N•m 

Brake disc mount bolts 
FXR series mod'!!IS 

Front 
1984-1990 16-18 - 22-24 
1991-1998 16-24 - 22-32 

Rear 
1984-1990 23-27 - 31-37 
1991-1998 30-45 - 41-li1 

FLH and FLT series models 
Front 

1984-1990 16-18 - 22-24 
1991-1998 16-24 - 22·32 

Rear 
1984-1990 24-30 - 32-41 
1991-1998 Jo-45 - 41-li1 

FXWG, FXSB and FXEF 
Front 16-18 - 22-24 
Rear 23-27 - 31-37 

BanJo bolts· 
Copper sealing washers 35 - 47 
SteeVrubber seallng washers 17-22 - 23-30 

Brake bleeder screw 
1984-1990 - 32-40 3.6-4.5 
1991-1998 - S0-100 9-11 

Brake line fitting et rear caliper 
FXR 1984-<tarly 1987 - 70-80 8-9 
FXR2 and FXR3 17-22 - 23·30 
FLH and FLT 

1984-1991 - 70-S0 8·9 
1992-1996 Acom nut 17·22 - 23-30 
1997-1998 banjo bolt 17-22 - 23-30 

Front brake caliper mounting bolts 25-30 - 34-41 
Front master cy linder clam p bOlts - 70-80 8-9 
Rear brake caliper mounting bolts 
FXA series models 15-20 - 20-27 
FLH and Fll' series models 

1984-1985 - 142-177 16·20 
1986-1998 15-20 - 20-27 

FXWG, FXSB and FXEF - 142-1 77 16-20 
Rear master cylinder cartridge body hex nut 

1997-1998 FLH and FLT series models so - 68 
Rear master cylinder mounting bolts 

1984-early 1987 FXR series models 13•16 - 18·22 
FXWG, FXSB and FXEF models 13-16 - 18-22 
1984-1991 FLH and FLT series models 13-16 - 18· 22 

Rear master cylinder mounting nut 
1992-1998 FLH and FLT and 3o-40 - 41-54 

1999 FXR2 and FXR3 models 

· Refer to text for aiddlllonail Information regarding seailfng washer use. 
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CRUISE CONTROL 

The cruise control system uses mechanical and clcclri-
cal equipment to maintain a select speed set by the rider. 
This chup1er covers service and 1roub\eshooting proce-
dures for the cruise control sy tern installed on 1989- 1998 
FLTC-U and FLHT series models. 

WARNING 
When testing and servicing 1/re cruise co11 -
11vl system. do 001 ride the motorcycle until 
the sy stem is u·orking con-ectly. if nece.r-
.ta,y, have the syslem diagnosed by a 
Nar/ey•Davil/so,r dealershlp. 

CR I ECO, TROL COMl'O, E, TS 
(1989-1996 MODELS) 

1989-1992 Models 

The cruise control system consists of a cruise module, 
bellcrank system (1989 models). switches and rela ted 
wiring. Refer to figure I and Figure 2. 

Thc,cruisc module receive comn1and signals from the 
cn1ise O /OFF swi tch. Tite cruise module receives infor-
mation on operating condition from the tachometer, T 

( 1989 mode ls) or RES ET(l990-1992 models) switches, 
both brake light switches, thronle position and pcedome-
ter reed switch (1990- 1992 models). 

The cruise conLrol will set and automa1ically maintain a 
speed starting at 40 mph (64 km/h). To ct the cruise con-
trol, turn the cruise swi1ch to 1he ON position (Figure 3 or 
Fig11re 4). Power is 1hcn supplied through the 2-mnp fuse 
leading from the cruise module. Aficr reaching the de-
si red speed (minimum 40 mph [64 km/h]). momentarily 
press the ET swit h on I 989 models or nip down the 
RES/S ·Tswitchon 1990-1992 models and release it. The 
cruise module rccc-ivcs a signal input reading fron1 the rn-
chome1er on 1989 models or from the reed witch on 
1990-1992 models. The cruise module then sends a signa l 
to actuate the servo motor. 

During operation, the cruise module on 1989 models 
monitors engine rpm via lhc wchomctcr input. n 
1990-1992 models, the tachometer and speedometer reed 
switch signals arc used. TI1c input received from 1hc 
cruise module signals 1hc servo motor to vary the 1hro11lc 
position. Cruise disengagement occurs if engine rpm 
changes 10 a nondcsircd speed. 

The cmise eomrnl system can be canceled by applying 
1he front or rear brake. closinp, h~ 1hro11lc or disengaging 



CRUISE CONTROL 675 

0 CRUISE CONTROL (1989 MODELS) 

0 CRUISE CONTROL 
(1990-1992 MODELS) 

1. Clip 9. Lockwasher 
2. Throttle cable 10. Mounting bracket 
3. Id le ceble 11 . Nut 
4. Washer 12. Bott 
5. Servo cable 13. Lockwasher 
6. Nut 14. Nut 
7. Gasket 15. Cruise module 
8. Servo motor 16. Screw 

1. Throttle cable (front) 15. Idle cable 
2. Clip 16. Servo cable 
3. Rivet 17. Nut 
4. Breckel 18. Gosket 
5. Space!' 19. Servo motor 
6. Bushing 20. Lockwasher 
7. Bellcrank 21 . Nut 
8. Washer 22. Mounting bracket 
9. Washer 23. Boll 

10. Nul 24. Washer 
11. Cotter pin 25. Lockwasher 
12. Cover 26. Nut 
13. Nut 27. Cruise module 

28. Screw 

0 SET switch 1989 

Mounllng screws 

the clutch. To engage fhc cruise conlrol again with the 
speed above 40 mph (64 krn/h), press the ET or RE 
switch. To cancel the cruise control system, tum off the ig-
nition swilch or the cruise ON/OFF swhch. 

The cruise con1rol system will not work if one or more 
of lhe following conditions occur: 
I. Incorrect rear brake light switch adjus1mcn1. 
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2. Brake ligh1 is on all of lhe time. 
3. Blown brake light bulbs. 
4. lncorrccl lhroule cable adjustmenl. 
5. Vehicle speed is less 1han 40 mph (64 km/h). 
6. A teep or extremely long uphill grade. 

1993-1996 Models 

The cruise control system consists of a cruise control 
module (containing tl1e stepper motor), switches and re-
lated wiring ( Figure 5). 

The cruise module receives command signals from the 
cruise ET switch. The cruise module receives infonna-
tion on operating conditions by reading input from the 
speedomc1er reed switch. 

The cruise control will set and automatically maintain a 
speed starting at 30 mph (48 km/h). To set the cruise con-
1rol, rum the cruise switch to the O position (Figure 4). 
Power is then supplied through the 15-amp circuit breaker 
10 the cruise comrol module. 

After reaching 1he desired peed (minimum 30 mph [48 
km/h]), momentarily press the RES ET switch. The 
cruise module then receives a signal input reading from 
the speedometer recd switch. The cruise module !hen 
sends a signal to the stepper moror. The stepper molor 
then drives the ribbon reel in the cruise cable housing to 
take up slack in the cruise cable. 

During opera1ion, the cruise module monitors engine 
rpm and the speedometer reed switch inpu1 signal. This 
infonnation is used to signal the stepper motor to open or 
close u,e throule, thereby keeping the speedometer reed 
switch input constant. 

The cruise control system can be canceled by applying 
the front or rear brake, clo ing the 1hrot1le or disengaging 
the clutch. To engage the cruise control again with the 
speed above 30 mph (48 km/h), press the SET or RES 
switch. To cancel the cruise control system, tum off the ig-
nition switch or the cruise O /OFF switch. 

The cruise con1rol will disengage when lhe crui econ-
trol module receives one of the following input signals: 
I. Fron! or rear brake is applied. 
2. Clutch disengaged. 
3. Throulc is closed. 
4, Cruise switch turned OFF. 
5. ngine stop switch turned OFF. 
6. RES/SET switch is pressed and held in this position for 
more 1han 6 seconds. 
7. The RES/S T switch is pressed into 1he SET position 
and held until lhe vehicle speed drops below 30 mph (48 
km/h). However, if lhe switch is released with vehicle 
speed above 30 mph (48 km/h), the system wi ll re-engage 
cruise control. 
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0 RES/SET switch (1990-1996 models) 

Mounting screws 

THROTrLE CABLE (1989 MODEL ) 

The cruise con1rol is opcra1ed by 1hc follo"•ing: 
I. Front throule cable: Connc<:Ls lhe throu le grip 10 1hc 
bellcrank. 
2. Rear 1hrollle cable: onnccts the carburetor to the 
bellcrank. 
3. Idle cable: ConneclS throule grip 10 1hc carburetor. 
4. ervo cable: ConneclS be llcrank 10 servo mo1or. 

The from and rear thronlecables and the servo cab le all 
atiach to the bellcrank a scmbly. The idle cable does no1. 
The bellcrank is mounted under the frame backbone. A 
cover protects the bellcrank during operation. 

Cable Adjustment 

Fully loosen the idle c,ible before adjusling 1he rear and 
front 1hrot1le cables. To adjus1 the cruise con1rol cables 
properly, udjusl Lhc cables in the fo llowing order. Failure 
10 adjust the cables properly can cause crui c control 
malfunction. 

Before adjus1ing 1hc cables, check each of1hc cables for 
fraying, cracks or severe bending. Check the cables for 
proper rou1ing. Replace worn or damaged cables before 
adjustment a described in 1his chap1er. 

To access the bcllcrank assembly, remove lhc sent as de-
scribed in Chapler Filleen and u,e fuel tank as described 
in Chapter Eighl. 

Rear tltroute cable adjustmelll 

Rear 1hro1tlc cable adjus1me111 is required if: 
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0 CRUISE CONTROL 
(1993-1996 MODELS) 

1. Retaining ring 
2. Washer 
3. Stepper cable 
4. Idle control cable 
5. Throttle cable 
6. Boll 

7. Washer 
8. Grommet 
9. Cruls.e control 

module 
10. Nut 

I. The rear 1hro1tle cable has been replaced. 
2. The carburetor was removed from the motorcycle. 

Refer 10 the following Fro111 1hro11/e cable scciion for 
adjustment. 

Front throttle cable adj11s1me111 

The from and rear throltlc cables are connected together 
al the bcllcrank (Figure 1). The front 1hrot1le cable is at-
tached to the bcllcrank brackcl wi1h an E-<:lip. The rear 
throttle cable is inserted through the bcllcrank bracket and 
held in position by 1wo adjust nuts . These nuts arc used to 
adjusl 1he fron1 and rea r throule cable . 
I. Make sure all cables arc properly installed. 

NOTE 
Because the firm t and rear throttle cables 
an, connected together. they are n,fern,d to 
as the p1dl-ope11 cable in the following steps. 
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2. Loosen the idle cable adju ter lockouts and tum the ad-
juster to gain as much slack in the idle cable as possible. 
3. Position the handlebar so that the front wheel faces 
straight ahead. 
4. Tum the throule grip 10 1he wide-open throttle po ition. 
5. The carburetor must be at the wide-open throule posi-
tion. If no1, adjusl I.he pull-open cable until the thrott le 
opening at the carburetor is completely open. Tigh1en the 
cable adjuster lockouts. Release I.he throttle and then open 
ii again to I.he wide-open lhroltle position and recheck the 
adjustment. 
6. Twist 1he throule grip until the throule is completely 
open. Then close the lhrottlc grip without releasing it ; do 
nol release it so that it snap back to lhe closed p0si1ion. 
Check the idle stop screw; it muSl be touching I.he stop on 
the carbure1or wilh 1he fronl wheel facing Slraight ahead. 
Then tum the handlebar from side 10 side ( lock to lock). 
The idle Slop screw mus1 till be touching its stop on 1he 
carburetor. If the id le slop screw is not touching the idle 
stop on lhe carburetor. perform the following: 

a. First check 1hat 1he cables are properly routed. If ca-
bles are properly rou ted, perform subsiep b. 

b. Loosen the pull-opcTI cable adjusler just enough so 
thal the idle stop screw touches I.he stop on the car-
buretor when the handlebars are turned from side to 
side. Tighlen the cable adjuster locknut and re-
check the adjustment. When the id le stop screw 
!ouches the Slop on I.he carburetor when the handle-
bars are turned from side to side, perform substepc . 

c. Tum the throttle grip so thal it is at wide-open thro1-
1le position and hold it in th is posit ion. Measure the 
gap from I.he th roll le cam Slop to the carburetor Slop 
boss. The specified maximum disumce is I /8 in. 
(3.2 mm) from I.he cam stop 10 the stop boss when 
1he throttle grip is 01 wide-open throule posi1ion. 

7. Make sure the pull-open cable adjuster lockouts are 
light. 
8. Perfonn the Idle cable adj11stment in this cction. 

Idle cable adjustment 

The idle cable and roll-offswi1ch are an in1egrated unit. 
If one part of the cable is damaged, the entire cable/switch 
assembly must be replaced. 
1. Di connect the wire connectors from the roll-off 
switch. Check for continuity at the two switch contacts 
(Figure 6). There should be no continuity. If there is con-
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tinuity, replace the idle cable/roll -off switch assembly as 
described in this chapter. lfthere is no conlinuity, proceed 
to Step 2. 
2. Posi tion the hand lebar so that the front wheel faces 
straight ahead. 
3. Adjust the idle cable adjuster until there is approxi-
mately 0.06 in. ( 1.5 mm) of free play at the throttle grip. 
Tighten the idle cable adjuster locknuts and recheck ad-
justment. When adjustmem is correct, proceed to rep 4. 
4. Rotate the throule grip toward the closed throule posi-
tion. There hould be continuity. If there is no continuity. 
loosen the idle cable adjuster locknut and slowly tum the 
adju ter to decrease cable free play until continuity is 
achieved. The throttle grip must still have some free play. 
Tighten lhc idle cable adj uster locknut and recheck adjust-
ment. When continu ity is indicated as described, proceed 
to Step 5. 
5. Hold the throttle grip in the completely closed position 
(remove all free play) and then tum the handlebar from 
side to side (lock 10 lock). The multimeter must indicate 
continuity. I f not, rcpea.t Step 4. 
6. Position the handlebar so that the from wheel faces 
traigbt ahead. Rotate the throttle grip until it is at 

wide-open throule and rclea e it. Throllle must return to 
idle position (idle stop screw touching the carburetor 
top). Repeal wi th the handlebar turned al l the way to the 

left and then all the way to the right. Agai n, throule mus, 
re.tum to the idle position. 
7. If the idle stop screw docs not return properly when 
performing Step 6, repeat Steps 2-6. 

Servo cable adjustme11t 

There i no adjustment for the servo cable. 

Throttle Cable Replacement 

The bcllcrank a sembly is located on the left side of the 
frame under the fuel tank. 

Rear throttle cable replaceme'1t 

Referto Figure I. 
I. Remove the fuel tank as described in Chapter Eight. 
2. Remove the nut securing the bcllcrank cover and re-
move the cover. 
3. Loosen the locknurs securing lhe rear th rottle cable to 
the bellcrank bracket. 
4. Remove the cotter pin and washer securing the front 
lhrottlc cable to the bellcrank. Then slip the fron t and rear 
throllle cables off of the bellcrank pin. 
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5. Cur the cable strap holding the rear throule cable in po-
sition. 
6. Disconn ct the rear throttle cable at the carburetor and 
remove the cable. 
7. Install a new cable by reversing lhcse steps while not-
ing the fo llowing: 

a. When installing the front and rear thrott le cables 
onto the bellcrank pin, the rear cable end must be in-
stalled onro the pin firSt. Then install the front cable 
end onto t.he pin and install 1he washer and a new 
colter pin. Completely bend over the ends. 

b. Adjust the throttle cables as described in this chap· 
ter. 

c. Insta ll the bracket cover and make sure that the tab 
on the front of the brackets extends through 1he slot 
in the front of 1he cover. 

Front throttle cable replacement 

t . Remove the fuel tank as described in Chapter Eight. 
2. Remove the nu1 ccuring the bcllcronk cover and re-
move the cover. 
3. Remove the couer pin and washer securing the front 
throttle cable to the bellcrank. Then slip the front throule 
cable off of the bellcrank pin. Do not remove the rear 
throttle cable from the pin unless rear cable replacement is 
required. 
4. Carefully pry the E-clip from the cable fitting at the 
rear of the bracket and remove the cable from the bracke t. 
5. Remove the crews. ecuring the throttle grip and right 
swi1ch housing assembly and separate them. 
6. Disconnect the from throule cable from the throule 
grip. Do not lose the ferrule on the end of the cable. 

NOT£ 
Note how 1hefrom tlrrou/e cable is routed so 
it is possible lo insia/1 the new cable follow· 
i11g 1he origi11al cable pall,. 

7. Remove the old front throttle cable. 
8. Install a 11ew cable by reversing these steps while not-
ing the fo llowing: 

a. The front throule cable must be installed onto the 
bellcrank pin so 1hat it is positioned under the rear 
throule cable (Figure t). After both cables are in-
sralled on the bellcrank pin, install the washer and a 
new cotter pin. omplctely bend over the ends. 

b. Adjust the throttle cables as described in this chap-
ter. 

c. Insta ll the brackCI cover and make sure that the tab 
on the front of the brackets extends through the slot 
in the front of the cover. 
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Idle cable replacement 

I . Remove the fue l tank as described in Chapter Eight. 
2. Remove the screws securing the throule grip and right 
switch housing assembly and separate them. 
3. Disconnect the idle cable from the lhroule grip. Do not 
lose the ferru le on the end ofthe cable. 

NOT£ 
Note how the idle cable is routed so rhat it is 
possible to install the new cable followi11g 
r/re original cable path. 

4. Cul or remove all clamps holdi ng the idle cable in posi-
tion. 
5. Disconnect the idle cable at the carburetor. 
6. Remove the old idle cable. 
7. Installation is the reverse of these steps. Adjust the 
1hroule cables as described in this chapter. 

Se.rvo cable replacement 

The servo cable connects the bellcrank to the servo mo-
lor. 
I. Remove the fuel tank as described in Chapter Eight. 
2. Remove the cotter pin and washer securing the servo 
cable 10 the pin. Disconnect the servo cable at the 
bellcrank pin. 
3. Pry the servo cable E-clip out of the cable conduit 
groove. 
4. Remove Lhc nuts securing the servo cable lO the servo 
motor. Then pull the servo cable forward 10 disconnect the 
cable from the servo motor rack and remove the cable and 
the gasket. 
5. Installation is the reverse of these steps. Note the fol-
lowing: 

a. Replace 1be servo cable gasket if the old gasket is 
worn or damaged. 

b. Use a 11ew E-clip ecuring the servo cable 10 the 
bellcrank bracket. Make sure the E-clip seats in the 
cable conduit groove completely. 

c. After auaching the servo cable to the bellcrank pin, 
install the washer and a new cotter pin. Completely 
bend over the ends. 

THROTTLE CABLES 
(1989-1996 MODEL ) 

The cruise control is operated by the following: 
I. Throttle cable: Connects the throttle grip 10 the carbu-
retor. 
2. Idle cable: Connects throttle grip to the carburetor. 
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3. Servo cable (1990- 1992 models): Connects servo mo-
tor to carburetor. 
4. Cruise cable ( 1993-1996 models): Connects stepper 
motor (cruise control module) to carburetor. 

Cable Adjustment 

Fully loosen the idle cable before adju ling the cruise 
control cables. To adjust these cables properly, perform 
the adjuslments in the following order. Fai lure to adjust 
the cables properly can cause cruise control malfun tion. 

Before adjusting the cables, check each of1hc cables for 
fraying, cracks or severe bending. Check the cables for 
proper routing. Replace worn or damaged cables before 
adjustment as described in this chapter. 

Throttle cable 

I. Remove the fuel tank as described in Chapter Eight 
2. Loosen the idle cable adjuster lockouts and tum the ad-
juster to gain as much slack in the idle cable as possible. 
3. Position the handlebar so that the front wheel faces 
Straight ahead. 
4. Tum the throule grip so 1ha1 ii is at wide--0pen throul e 
position. 
5. The carburetor 1hro1tle valve should be al wide-open 
throttle position. If not , adjust the throttle cable adjuster 
until the carburetor throule valve is completely open. 
Tighten the cable adjuster. Release the throule and then 
open it again to wide--0pen throttle position and recheck 
the adjus1men1. 
6. Twi t the thronle grip by hand until the throule i com-
pletely open. Then close the thronle grip wi thout releas-
ing it; do not release it so 1ha1 ii snaps back . Check the idle 
stop screw; it should be touching the stop on the carbure-
tor with the front wheel facing straight ahead. Then tum 
the handlebar from side 10 side (lock to lock). The idle 
stop screw should still be touching the carburetor. If the 
idle stop screw is not touching the carburetor, perform the 
following: 

a. First check that the cables are properly routed. lf ca-
bles are properly routed, perform subslep b. 

b. If the servo cable does not have enough slack, it wi ll 
open the throttle cable. Loosen the servo cable ad-
juster locknut and loosen 1hc cable, if necessary. 
Tighten the cable adju tor locknut and recheck ad-
justment. lflhe servo cable is not causing the prob-
lem, perform substep c. 

c. Loosen the throttle cable adjuster just enough so 
1ha1 the idle stop screw touches the carburetor when 
the handlebars are turned from side to side. Tighten 
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0 CRUISE CONTROL MODULE (1993°1996 MODELS) 

Crurse cable (houslng end) 

Cruise controf retaining cllp(s) 

latch 
Cruise harness connector 
(8B on 1993 or 17A on 1994) 

lhe cable adjuster locknut and recheck the adjust-
ment. 

7. Pcrfonn 1he Idle cable adjustme111. 

Idle cable adj11stme111 ( / 989-1992 models) 

The idle cable and roll -off switch are an integrated unit. 
If one pan of the cable is damaged, 1he entire cable/switch 
a embly mus1 be replaced. 
I. Remove the fue l tank as described in Chapter Eight. 
2. Disconnecl the wire connectors from the roll-off 
switch. heck for continuity al the two switch contac1s 
(Figure 6). There should be no continuity. lflhere is con-
tinuity, replace 1hc idle cable/ro ll -off switch assembly as 
described in 1his chapter. If there is no continuity, proceed 
to tcp 2. 
3. Posi tion the handlebar so that the front wheel faces 
straight ahead. 
4. Adjust the idle cable adjuster until there is approxi-
mately 0.06 in. (1.5 mm) of free play at the 1hroule grip. 
Tighten the idle cable adjuster locknuts and recheck ad-
justment. When adjustment is correct, proceed to Step S. 
S. Rotate the lhrou le grip toward the closed throttle posi-
tion. There should be continuity. If there is no continuity, 
loosen the idle cable adju ter locknut and slowly tum the 
adjuster to decrease cable free play until continuity is 

Cruise control module 

Rear mounting bolts 

achieved. The throttle grip must still have some free play. 
Tighten the idle cable adjuster locknut and recheck adju t-
ment. When continuity is indicated as described, proceed 
10 Step 6. 
6. Hold lhe throttle grip in the completely closed position 
(remove all free play) and then tum the hand lebar from 
side to side (lock to lock). The multimeter must indicate 
continuity. lfnot, repeat Step S. 
7. Position the handlebar so that the front wheel faces 
straight ahead. Rotate the throttle grip until it is at 
wide-open throttle and release it . Throttle must return to 
id le position (idle stop screw touching carburetor slop). 
Repeat with the handlebar turned all the way to the left 
and then all the way to the right. Again, throttle must re-
turn to lhe idle position. 
8. If the id le stop screw does not return properly when 
perforrning Step 7, repea t Steps 2-7. 
9. Perforrn the Servo cable adjustment ( 1990-1992 mod-
els). 

Idle cable adjustment (1993-1996 models) 

I. Remove the fuel tank as described in Chapter Eight. 
2. Remove the left side cover. 
3. Disconncc1 the cruise harness connector :u the cruise 
control module (Figure 7) and perfom, the following: 
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a. On I 993 models, connect a multimeter to the 
black/red and black/orange leads on the cruise har-
ness connector. 

b. On 1994 models, connecl an ohmmeter tO the vio-
lcllyellow and orange/violet leads Oil cruise harness 
connector. 

4. There should be no continuity. If the multimeter shows 
continuity, the roll-off switch is damaged. lf nccessary, re-
place the idle cable assembly as described in this chapter. 

NOTE 
leave the meter leads attached 10 co,mec-
tors when performing the followi11g. 

5. Posi1ion the handlebar so the front tire faces straighl 
ahead. 
6. Adjust the idle cable adjuster (at handlebar) until there 
is approximately 0.06 in. (1.5 mm) of free play at the 
thronle grip. Tighten the id le cable adjuster lockouts and 
re.check adjusLmcn 1. When adjustment is correct, pcrfonn 
Step 7. 
7. Rotate the throttle grip toward closed throttle position; 
there should be continuity. If there is no continuity read-
ing, loosen the idle cable adjuster locknut and tum the ad-
juster 10 decrease cable free play; adjust until the 
ohmmeter indicates continuity wh.ile there is some free 
play at throttle grip. Tighten the idle cable adjuster 
locknut and recheck adju tment. When conti nuity is indi-
cated as described, perform Step 8. 

Hold the thrott le grip in the completely closed position 
(remove a ll free play) and then tum the handlebar from 
side to side (lock to lock). The multimeter must indicate 
continu i1y. I f not, repeal Step 7. 
9. Position the handlebar so that tl,e fron t wheel faces 
straight ahead. Rotate the throulc grip until i1 is at 
wide-open throttle and release it. Thrott le must return to 
idle position. Repeat with handlebar turned all the way 10 
the Jell and then all the way to the right. Again, throttle 
mu I rcrum to the idle po ition. 
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Adjuster 

10. If throttle doc not return properly when performing 
Step 9, repeat Steps 5-9. 
11. Pcrfom, Cn,ise cable adjustmem (1993-1996 mod-
els) as described in this chapter. 

Servo cable adjustment (/989-1992 models) 

Refer 10 Figure 2. 
I. Remove the fuel tank as described in Chapter Eight. 
2. Adjust the throttle and idle cables as described in the 
previous procedures. 
3. Remove the E-c lips, one at the carburetor pin and one 
at the carburetor cable bracket. Disconnect the servo cable 
at the carburetor. 

NOTE 
When performing the following procedures, 
the sen'<> cable must be a11acl1ed 10 the 
servo motor with the mo10r rack fully ex-
tended. 

4. Measure the servo cable with a vernier or dial caliper 
as follows: 

a. lnsen the front caliper arm into the servo cable eye-
let hole and tl,e opposite caliper ann against the ca-
ble shoulder (Figure 8). 

b. The cable length should be 3.4 10 in. (86.6 mm). 
c. If the cable length is incorrect, loosen the servo ca-

ble adjuster locknut and turn the cable adjuster as 
required to obtnin the correct length adjustment. 
Tighten the adjuster locknut and recheck the adjust-
ment length . 

5. If Lhe servo cable was removed from tbe mounting po. 
sition, insert the cable through the two mounting retain· 
ers. Then route 1hc cable over 1he top of the engine 
stabilizer and drop it between the cylinder heads aad to-
ward the carburetor. 
6. lnsen the servo cable conduit into the cable bracket on 
the carburetor. Secure the cable in the conduit cable 
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groove with a new E-clip. Make sure the E-clip seals cor-
rec1ly in the groove. 
7. Fit the servo cable eyelet over the carburetor pin (Fig-
ure 9). Then visually check the cable Iii on the pin. For the 
ervo cable adjustmenl to be correcl, the eyelet must fit 

against the pin so tl1at the cable slack is at the back of the 
pin (a visible distance thm is equal to one-third the eyelet 
hole diameter) (Figure I 0). If necessary, loosen lhc servo 
cable adjusler and change the cable length unt il the speci-
fied clcnrancc is obtained. Tighten the adjuster locknu1 
and recheck adjustment. 
8. lnsla ll the cable washer on the carburetor pin. Then se-
cure the cable onto the pin wi th n new E--clip. Make sure 
the E-cl ip seals correc1ly in the pin groove. 
9. Once the servo cable is installed and ecurcd with the 
E-clip, snap the lhrottlc grip a few times whi le turning the 
handlebars from side to side. Then release the throule grip 
and check tba1 the idle adjusting screw touches the carbu-
retor idle stop. If not, readjust the cable length. 

NOTE 
Proper servo cable adjustmem is critical to 
cn,ise control and idle speed adjustment. If 
the servo cable adjus1mem iS roo loose. the 
servo motor will 11m nonstop wlum the 
cn,ise and ignition switches are turned ON 
as well as cause the overall speed of the mo-
wrcycle lo drop a few mph afier the cruise 
comrol i.s set to nm at a specified speed. If 
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the servo cable adjuslment is too right, ii 
will be diffic11/r 10 adjust mui maintain a 
correcl idle speed. The motorcycle will also 
gafo a11 atiditionnl 1-l mp/1 (/.6-3.l km) 
whe11 tire croise co111rol RES/SET switch is 
switched 10 SET speecl. 

Cruise cable adju.<tmetll (1993-/996 models) 

Cruise cable adjustment is only required if the cruise 
control module or cruise cable have been replaced. 
I. Remove the fue l tank as described in Chapler Eight 
2. Adjust the throulc and idle cables as previously de-
scribed. 
3. Oisconnccl lhc cruise cable at the carburelor (Figure 
9). Remove the two cable E-clips, one at the carburetor 
pin and one at the carburetor cable bracket. 

NOTE 
The cruise cable mu.st be auaclied 10 tlie 
cn,ise control module (Figure 7) when per-
forming 1hefollowi11g; refer to Cr11i.se cable 
rep/aceme,11 (/993-1996 models) in this 
chapter. 

4. Set cmise cable length as follows: 
a. Push the square locking button on lhe cruise cable 

adjuster (Figure 11) and move the upper cruise ca-



CR ISE CONTROL 

Servo cable 

Hole ln eyelet 

~Carburelor pin 

0 CRUISE CONTROL CABLE 
ADJUSTER (1993-1996 MODELSJ 

ble housing in or oul so 1hc cable eyelet can be 
slipped on the carburetor pin as shown in Figure 9. 

b. For the cruise cable adjusimcn1 lo be correct. the 
eyelet musi fi 1 againsi the pin so tha1 the cable slack 
is at the back of the pin, a dis,ance that is equal to 
one-1hird the cycle, hole dia,nc1cr (Figu re 10). 

5. lnsial I the cable washer on 1hc carburc1or pin. Then se-
cure the cable onto the pin with n new E-clip. Make sure 
the E~clip scms correctly in the pin groove. 
6. Once lhe cruise cable is in tail ed and secured wi1h 1hc 
E-cli p. snap lhc lhrottle grip a few times while !urning the 
handlebar from side 10 side. Then release lhe throttle grip 
and check 1hat the idle adjusting screw touches the carbu-
re1or idles1op (figure 9). If no1, readjust lhecable length . 

NOTE 
Proper cn,ise cable adjustment is crirical 10 
cruise control ond idle speed adjus tmem. If 
1he cruise cable adjr,srme,u is 100 loose. the 
SET speed may be 1-2 mph (l .6-3.2 km/h) 
lower than the speed present when cruise 
was SET. If cruise cable at/justment is too 
tight. it will be tlijjicult to adjlts l and main-
tain a correct idle speed. The motorcycle 
will also gt,in an atlditio11al J-2 mph when 
the croise control RES/SET swirch is 
switched to SE:T speed. 

Throttle and idle cable replacemelll 
(1989- / 996 models) 
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Throttte and idle cable replacement arc the same as for 
noncruise con1rol FLH and FLT models. Refer to Chapter 
Eight . 

Servo cable replaceme111 (1989-1992 models) 

Refer 10 Figure 2. 
I. Remove 1he fuel tank as described in Chap1er Eight. 
2. Remove 1hc seat as described in hapter Fifteen. 
3. Remove 1he E-clip securing lhc servo cable eyelel 10 
the carburelor pin. Remove the washerand slide the eyele1 
offof 1hc pin. 
4. Remove the E-clip securing 1he servo cable to the car-
bure1or cable bracke1. 
5. Discard bolh E-clips. 
6. Remove the nuts ccuring 1hc servo cable to the ervo 
mo1or. Then pull the servo cable forward 10 disconnect 1he 
cable from lhe servo motor rack and remove lhc cable and 
the gasket 
7. Replace the servo cable gasket if the old gaskel is worn 
or damaged . 

. Align the gasket with the servo cable and nuach the ca-
ble to lhe servo mo1or rack. Secure lhe cable 10 1he motor 
with the mounling nutS. 
9. Complete installa1ion by perfom1ing the steps de-
scribed under Servo cable adjustment for 1990- 1992 
models in thi section. Install new E.clips. 

Cruise cable replacemetrt (/993-1996 models) 

I. Remove the fuel iank as described in Chnp1er Eight 
2. Remove the air filter and back plate as de.scribed in 
Chapter Eight 
3. Remove lhe E-clip securing 1hc cruise cable to lhc car-
buretor pin (Figure 9). Slide 1he cruise eyele1 off 1he pin 
and remove the washer. 



684 

4. Remove the E-clip securing the cruise cable 10 the car-
buretor cable bracket. 
5. Remove the left saddlebag as described in Chapter Fif-
teen. 
6. Remove the left side cover mounting screw and re-
move the side cover. 
7. Remove the T-stud mount s1rap securing the cruise ca-
ble 10 the frame (Figure II ). Then press the square bunon 
on the cruise cable and push the carburetor end of 1he ca-
ble conduit into the cable adjuster to increase cable slack. 
8. Lift the cruise harness connector la1eh at 1he cruise 
contrOI module and disconnect the connector from the 
module (Figure 7). 
9. Pull tl,c cruise cable out and disconnect the cable end 
from the ribbon (Figure 12). 
I 0. Pull the ribbon out so that it is not twisted and connect 
the new cruise cable 10 it. 

CAUTION 
Make sure the ribbon is 1101 twisted when re.-
connecting rhe cable end. 

11 . Push the cruise cable housing end (Figure 7) into 1he 
cruise control module. Make sure the latche securely 
lock the housing end. 
12. Complete installation by performing the steps de-
scribed under Cntise cable adjustme/11 for 1993-1996 
models in this section. lnsrall 11ew E-clips. 

E O TROLCOM PO E TS 
(1997-1998 MODELS) 

The cruise control sy tern consists of a cruise co11trol 
module containing the stepper motor, switches and related 
wiring. The slepper motor actuates the cruise control ca-
ble through a gear train and ribbon reel . 

The cruise control module receives command signals 
from the cruise con1rol SET/RESUME swilch on the right 
handlebar switch. The cruise control module receives in-
formation on operating conditions from the speedometer 
ou1pu1 signal. 

The cruise control system will set and au1omatically 
maintain any speed between 30-85 mph (48-1 37 km/h). 
To set the cruise control, rum tlie front fairing cap cntise 
0 /OFF switch to the ON position. Power is then sup-
plied 10 the cruise control module through the I 5-amp 
fuse located in the fuse block under the frame left side 
cover. 

A Iler reaching the desired speed, momenrarily push the 
cruise SET/RESUME switch 10 1he SET position. The 
cruise control module will then receive a signal input 
from the speedometer output signal. The cruise control 
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@ CRUISE CABLE-TO-
CRUISE MODULE CONNECTION 

Ribbon 

.-;~ Cruise cable housing 

module then sends a signal 10 the ·1eepcr motor 10 open or 
close the throttle via the cruise control cable. The cruise 
control module monitors both the engine rpm and the 
speedometer output signal 10 order the steeper motor to 
open or close the throttle to maintain the desired speed. 

The cruise control is automatically disengaged when-
ever the cruise control module receives one of the follow-
ing inputs: 
I . The front or rear brake is applied. 
2. The thronle is rolled back or closed. 
3. The clutch is disengaged. 
4. The cruise ON/OFF switch is moved lo the OFF posi-
tion. 
5. The engine stop switch is moved 10 the OFF po ition. 
6. The handlebar cruise SET/RESUME switch is moved 
to the SET position and held in that position un1il the mo-
torcycle speed drops below 30 mph (48 km/h). 

CO ROLCABLES 
(1997-1998 MODELS) 

Throttle and Idle Cables Adjustment 

The throttle and idle cable adjustment must be per-
formed a1 a Harley-Davidson dealership equipped with 
the Scanalyzer tool. The engine must be 01 a pccific tem-
pcrarure during this procedure and must be monitored to 
assure correct adjustment. 
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C ruise Control Cable Adjustment 

The cruise control cable only requires adjustment if the 
cruise control module or cruise control cable are removed 
or replaced. If necessary, adjust the cruise control cable 
using the Cable lash /11itializatio11 in this chapter. 

Removal 

I. Remove the fue l tank as described in Chapter Eight. 
2. Remove the left saddlebag as described in Chapter Fif-
teen. 
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3. Remove the frame left side cover. 
4. Remove the air filter and baek plate as described in 
Chapter Eight . 
5. Remove the E-clip and release the cable housing from 
the induction module. 
6. Al the outboard side pin wheel (A, Figure 13), push on 
the plastic end fining (B) and remove it from the pin 
wheel. 
7. Remove the cruisecable(A, Figure 14) from the cable 
clip (B) on the frame. 
8. Make a drawing of the cable routing from the cruise 
control module through lo the induction module. 
9. Carefully remove the cruise cable out from under the 
fuel tank. 
I 0. Rotate the cniise cable connector in a counierclock-
wise direction and detach it from the cruise control 
module. 
11. Pull ,he cable out of the connector and remove the ca-
ble end bead from the ribbon end eyelet. 
12. Pull the cn1ise control cable and connector from the 
hole (C, Figure 14) in the frame crossmember and remove 
it frorn the frame. 

lnstal/a1io11 

I. On the left side, route the new cruise control cable for-
ward and over the lop of the engine top stabilizer and 1hen 
down between the cylinder heads to the induction module. 
2. On the right s ide, position the new crui e control cable 
housing into the cable guide. insta ll a 11ew E--clip on the 
cable housing and Jock the cable into place. 
3. Route the cruise control cable through the hole in the 
frame (C, Figure 14). 
4. Position the hole in the ribbon end eyelet and Oat oa 
1he cable connector facing outward. Insert the cable end 
bead into the ribbon end eyelet (Figure IS). Make sure it 
is secure in the eyelet. 
5. Make sure the cable end bead, the eyelet and the ribbon 
are lined up correctly. At the induction end of the cable, 
gen tly pull on the end fining IO remove cable slack. 
6. lnsen the cruise control connector into the cruise con-
trol module, rolate it clockwise unt il the conneclor tabs are 
fully engaged witb the detents in the cruise control mod-
ule. Carefully pull on the conneclor to make sure it is se-
cured correctly. 
7. Anach the cruise cable (A, Figure 14) 10 the frame 
with a 11ewcable clip (B). 
8. Adjust the crui e control cable as described in this 
chapter. 
9. Hold onto the cam lever assembly 10 prevent it from 
rotating. Insta ll the cruise control cable and plastic end fit-
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ting (8, Figure 13) on the pin wheel (A). Push the end fit-
ting until ii locks into place. 
I 0. Install the back plate and the air filler as described in 
~,is chapler. 
11. lnslall 1he frame left side cover. 
12. lns1all 1he ten saddlebag. 
IJ. lns1all 1hc fuel iank as described in this chapter. 

Cable Lash Initialization 

This is not n routine adjustment and is only nece ary if 
the cruise control module or cruise control cable arc re· 
moved or replaced. 
I. Start the engine and allow ii to reach nonnal operating 
temperature. Shut off1he engine. 
2. On the righ t handlebar switch, push the cruise control 
SET/RESUME switch to the RESUME position and hold 
i1 on. 
3. On lhc front fairing cap turn the cruise control 
ON/OFF switch to the O position. 
4. Tum 1he ignitiori/key switch to the ON position. 
5. Start the engine and allow it 10 idle. The green C cruise 
engagemcn1 lamp on the tachometer face wi ll il luminate. 
Wail for three seconds for lhc lamp lo go off. 
6. Release the SET/RE UME swilch from the RE UME 
posilion. 
7. On the right handlebar switch, push the cruise control 
SET/RESUME switch to the RESUME posit ion and hold 
iton. 

CHAPTER FO RTEEN 

Ribbon end eyelet 

8. Increase engine rpm and return to idle. The cruise con. 
trol module will pull in the cable until an rpm change is 
detected. The number of motor s1cp is stored in the mem-
ory. 
9. After the engine has returned to idle speed, and the 
green C cruise engagement lamp is extinguished, release 
the SET/RESUME switch from the RESUME position. 
10. Tum the ignition/key switch to the OFF position. 

ERYO MOTOR (1989-1992 MODEL ) 

Removal/1.nstaUation 

Refeno Figure I or Figure 2. 
I. Remove the seat as described in hap1er Fifteen. 
2. Oisconnec1 the 6-pin servo motor electrical connector. 
3. Remove the nuts securing 1he servo cable to lhe servo 
motor. Then pull lhe servo cable forward, di connect the 
cable from the servo motor rack, and remove 1he cable and 
the gasket 
4. Remove the nut securing the servo motor 10 the 
bracket. Remove the servo motor and the external tooth 
lockwasher. 

NOTE 
The /ockwaslter is installed be/\Veen the 
servo motor and the mounling bracket. 

5. Installation is the reverse of these steps while no1ing 
the following: 
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a. Replace 1hc servo cable gasket if damaged. 
b. Replace the exlernal tooth lockwashcr if worn or 

damaged. 
c. Make sure the cxlemal tooth lockwashc.r is installed 

between the servo motor and lhe mounting bracket 
when in tailing 1he motor into posilion. Refer to 20, 
Figure I, or 9, Figure 2. Tighlen the nul securely. 

d. Clean lhc servo motor and servo module electrical 
conneclors with electrical contacl cleaner. After 1he 
cleaner evaporates, apply a dielectric electrical 
grease to the connector halves before connecting 
1hcm. 

e. On 1990- 1992 models, adjusi the servo cable as de-
scribed in this chapler. On 1989 models, servo cable 
adju ·tment i not required. 

CRUI E MODULE (1989-1992 MODELS) 

Remo al/Insta llation 

Refer to Figure I or Figure 2. 
I. Remove the seat as described in Chapter Fifteen. 
2. Disconnecl all of the electrical connectors at the cmise 
module. 
3. Remove the screws securing the module and remove 
the modu le. 
4. Installation i 1he reverse of 1hese sleps while noting 
lhe following: 

a. Clean the cn1ise module eleclrical connec1ors wilh 
conlacl cleaner and apply dielectric compound 10 
the connector halves prior 10 connecting 1hern. 

b. Make sure the cruise module wire connector leads 
arc properly connected. 

R I E CONTROL MOD LE 

Remo al/lnslallalion 

1991- 1996 models· 

I. Remove the banery as described in Chap1cr inc. 
2. Remove the air filter and back plale as described in 
Chapler Eight. 
3. Rcmovc1he left saddlebag as described in Chapler Fif-
teen. 
4. Remove lhe left side cover mounting screw and re-
move the ·ide cover. 
5. Remove the T·Stud mount strap securing the cruise ca· 
blc 10 the frame (Figure 11). 
6. Disconnect 1he cruise control cable a1 the cruise con-
trol module as described under Cn,ise cable replacemem 
( /993- 1996 models) in 1his chapter. 
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7. Lift the cruise harness connector la1ch a11he cruise con-
trol module and disconnccl the connector fi-om the module. 
8. Loosen and lhen remove the cruise control inodulc rear 
mounting bolls. 
9. Loosen the fron1 cruise control module mounting boll 
un1jl tension is released from the from module mount 
grommet. 
I 0. Remove the cruise control module. 
I I. If replacing lhe cruise control module, tran fer lhc 
grommc1s from 1he old module to the new one. 
12. lnstall the module into p0si1ion on lhe frame. Install 
lhc rear mounting bolts. Tighten all mounting bolts to 
9-11 ft.-lb. (12-15 •m). 
13. Reconnect the cruise harness connector. 
14. Reconnect and adjust the cruise cable as described in 
lhis chapter. 
15. In 1all the left side cover and the mounting boll. 
16. In 1all 1hc lcfl saddlebag as described in Chapter Fif-
1een. 
17. lnstal11he bauery as described in Chapier inc. 
18. lns1all 1hc air filter and back plate as described in 

haplcr Eigh1. 

Removal/Installat ion 

1997- 1998 models 

I. Remove lhe banery as described in Chapter Eight. 
2. Disconnect the cruise con1rol coble from the module as 
described in lhis chapter. 
3. Disconnect the cruise control electrical connec1or 
from 1he module. 
4. Working within lhc banery box. remove 1hc locknu1s 
from the cruise control mounting studs. 
5. Carefully remove the cruise control module from the 
outer surface of the battery box. Do not lose the rubber 
gromme1 on each mounting smd. 
6. Install by reversing these removal steps- while noting 
the followi.ng: 

a. lns1all 1he rubber grommet on10 each moun1ing srud. 
b. ecurely 1igh1en the mounling locknuts. 

CR ISE CONTROL SWITCH 
REPLACEM E T (1989-1996 MODEL ) 

0 '/OFF Switch 

On FLHT series models. lhe ON/OFF swi1ch is 
moun1ed on 1he far righ1 side of lhc inner fairing. To re-
move the swi1ch, carefully pry ii out of lhe fairing. Then 
disconnec1 the connector leads from the switch. Reverse 
to ins1all a new switch. 
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On FLT -U models, the O /OFF switch is mounted on 
the right front side of the instnJment panel. Remove the 
instrument panel to access 1he switch. Remove the switch 
and disconnect the connector leads from the back of the 
switch. Reverse to install a new swilch. 

Set Switch (1989 Models) 

The set witch is mounted onto the right handlebar 
(Figure 3). 
1. Remove the mounting screws securing the switch 
housing 10 the handlebar. 
2. Disconncc1 the witch wires and remove lhe switch. 
3. 1nstlll a new set switch by reversing these removal 
steps. Refer to figure 16 for wire.connecting locations. 

et/Resume witch 

199().1992 models 

The set/resume switch is mounted onto the right hon· 
dlebar (Figure 4). 
1. Remove the mounting screws securing the switch to 
the handlebar. 
2. Disconnect the switch wires and remove the switch. 
3. Instal l a new sci swi1ch by reversing these s1cps. Refer 
10 Figure 17 for wire-connecting locations. 

1993-1996 models 

The set/resume switch is mounted on the right handle-
bar (Figure 4)_ 
IA. On FLT -U models, remove 1.he instrument housing 
as described in Chapler inc. 
I B. On FLHT series models, remove the headlight as-
sembly as described in hapter Nine. 
2. On 1994 models, remove the 3-pin set/resume connec-
tor from the T-stud mount. 
3. Disconnect the 3-pin connectors. Then remove the 1er-
minals from the connec1or housing. 
4. Remove the screws securing the set/resume switch to 
the handlebar and remove the switch. 
5. lnslall the new switch onto the handlebar. Check and 
adjust the front brake lever position prior to tightening the 
set/resume switch screws. Then securely tighten lhe 
switch screws. 
6. Cut 1he new switch wires 10 length. Route the wires from 
the harness through the handlebar grommet. Crimp new 
connectors omo wires and reconnect Test the new switch. 
7A. On FLTC-U models, install the ins1n,men1 housing 
as described in Chapter 1ine. 

Set 

CHAPTER FO RTEE 

1989 MODELS 

Blue wire 

Light green wire 

Not used (bottom 
terminal normally 
connected to 
center terminal) 

@ 1990-1 992 MODELS 

Blue wire 
Light green wire 
Whttewlre 

7B. On FLHTseries models, ins1all tl1e headlight assem-
bly as described in Chapter Nine. 
8. Check switch operation. 

CR ISE CO TROL WITCH 
REPLACEMENT (1997-1998 MODELS) 

ON/OFF Switch 

I. Remove the front fairing inner fairing cap as described 
in Chapter Fifteen. 

NOTE 
The blacklgree11 cruise co111ro/ ON/OFF 
switch wire is intercom,ected 10 the speaker 
switch. This wire is pen,ranently auached to 
boil, switches and must be cur to remove ei-
ther switch. 

2. ul the black/green wire halfway between 1he 
ON/OFF and the speaker switches. 

NOTE 
Note the switch terminals IO wl,;cl, the fo/-
lowi11g wires connect. They must rew,mect 
ro the same terminals. 
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@ CRUISE CONTROL WIRING DIAGRAM (1989) 

Molex connector 23B' 
to servo (rear view) 

rJ3 sol-
172 5 o+-

~1 4 o-L-

RED 

GAN 

WHT 

YEL 

ORG 

BLU 

GAN 

PNK 

BLU 

Electronics module 

N/C 16 
BLU -

LT GAN - 15 
N/C 

RED - 14 
PNK - 6 
WHT 13 
BLK 5 
YEL 12 
BLU - 4 
GRN - 11 
BLK - 3 

BLK- '-----------t------- ORG 10 
BLK ~RED-2 

RED ---+--------------Cr''-...C.>--- RED - 9 
Fuse Amp connector SA• to 

cruise harness (rear view) '------------------- BLK -
·connector identification on wiring diagram at end of manual -

3. Disconnect 1he orange/violet and the red/green wire 
tcnninal connectors from the bnck side of the swi1ch. 
4. Rcn1ovc the screws securing the switch mounting 
bracket and remove the switch. 
5. In tall by reversing 1hcsc removal steps while noting 
1hc following: 

a. Bun splice the black/green wire between the 
0 /OFF and 1hc speaker switches. 

b. Make sure the other wires arc connected 10 the cor-
rect switch tenninals and pushed on securely. 

SET/RES ME Swilch 

I. Disassemble 1hc right witch assembly as described 
under / /ond/ebar Swirch Rep/acemem in Chapter ine. 
2. Locate the switch and partially remove it from the 
swilch hou ing. 
3. Cut the wires about I 1/2 in. from the old SET/ 
RESUME switch. Discard the old switch. 

NOTE 
New replacemem swilch wires are cm to a 
/e11g1h o/2 i11 .. 011d 1he i11su/01ion is panially 
siripped. 

4. Slide a I-in. piece of dual wall heat hrink tubing, sup-
plied with the new switch, over the wire. 
5. Securely splice the new witch onto the existing wire 
and solder the connection. 
6. Cover the splic<: with the dual wall heat shrink tubing. 
7. Assemble the right switch. 

TRO BLES HOOTI NG 
(1989- 1992 MODELS) 

\.\'iring Diagrams 

Refer 10 Figure 18 or Figure 19. Diagrams for the en-
fire electrical system arc located in Chapter evcntccn. 
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CRUISE CONTROL WIRING DIAGRAM (1990,1998) 

Molex connector 23B· 
to servo (rear view) 

.-_-_-_-_-_-_-_-~- RED r6J Sol- GRN 

2 5oL-WHT 

L9~YEL 
~-----ORG 

'-------BLU 

~T::~ 
~: ~~VLT 

HT 

I 2 sol- eLu 

? 0-,... BLK 

- BLK 

RED 
Amp connector SA· to 

-
-

Eleclronlcs module 

VLT 16 
BLU 8 

LT GRN 15 
WHT 

RED 14 
GR N/WHT 6 

WHT 13 
BLK YEL 12 
BLU 4 --- GRN 11 
BLK J 
ORG 10 
RED 2 - RED 9 

Fuse 
BLK cruise harness (rear view) 

•connector ldentmcatlon on wiring 
diagram at end of manual 

System Inspection 

A malfunction in the cruise control system will cause: 
the system 10 be inoperative. Perform the fo llowing visual 
inspection 10 determine the cause of the problem. If the vi-
sual inspection fails to locate the problem, identify the 
complaint by the following headings and perform the 
steps in order to locate the problem. 
I. Make sure the battery i fully charged and that the ca-
bles are connected properly. 
2. lnspect the battery tcnninals for loo e or corroded ter-
minals. Tighten or clean as required. 
3. Carefully check the wiring leading 10 and within the 
cruise control sy tern. Check die wiri ng for corroded, 
loose or disconnected connections. Clean, tighten or con-
nect as required. 

Test Procedures 

Locate the applicable test procedure and read through 
the test before starting. 

If the problem cannot be located and repaired safely, re-
fer service 10 a Harley-Davidson dealership. 

WARNING 
When testing or servicing the cruise control 
system, do not ride che motorcycle until 1/te 
system is worki"g correctly. 

I. Test I: lndic.ator light does not come on. 
2. Test 2: Cruise control will not stay in ET po ition. 
3. Test 3: Cruise control will not stay in RES position 
(1990-1992 model). 
4. Test 4: Cruise control will not stay in SET or RES posi-
tion. 
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5. Test 5: Engine speed changes after being SET; vehicle 
surges constantly. 
6. Test 6: Fa t engine idle and/or engine speed increases 
when cruise comrol SET (1990-1992 models). 
7. Test 7: Servo motor runs continuously with ignition 
and cruise switch ON and engine at id le ( 1990- 1992 
models). 

Test/: Indicator lightd1Jes not come on 

I. If the cruise O /OFF indicator light does not come on1 

but the cruise control system work : 
a. Check for a burned out indicator light filament. On 

FLHTCU models, replace the rocker switch. On 
FLTC Ultra models, replace the indicator assembly. 

b. If the indicator light filament is good, check the in-
dicator bulb circuit with a test light or ohmmeter. If 
!he lest lamp does no! ligh1 or if the ohmme1er 
shows infinite re istance. there is an open in the in-
dicator light wiring circuit 

2. lflhe cruise O /OFF indica1or ligh1 does no! come on, 
and !he cruise control syslem does not work: 

a. Remove the seat as described in Chap1er Fifteen. 
b. Connec1 a voltmeter to a good ground and the servo 

conneclor 6·pin connector red wire. 
c . Tum both the ignition swi1ch and the cruise 

ON/OFF swilch ON. The vol1me1er should read 
9- 12 vol ts. Tum the cruise ON/OFF switch OFF. 
The voltmeter should read O volis. 

d. If the reading is incorrect, remove the cruise 
ON/OFF swi1ch to access the wiring connec1ors al 
the switch. If the swi1ch was recently replaced, con-
finn !hat !he switch is wired properly; compare ac-
tual wiring wilh the wiring diagram at end of book. 
If the switch is wired properly, test !he switch with 
an ohmmeter or test light. There should be continu-
ity when the witch is in the ON posilion and no 
continuity in !he OFF posi tion. 

e. Replace the switch if damaged. 
f. If the switch is good, check the switch wiring cir-

cui t. 

Test 2: Cr11ise control will 
1101 stay ;,, SET posit,'on 

I. First check !he 2-amp electronic module fuse. If !he 
fuse is blown, and a new one blows when installed, look 
for a short to ground in Lhe wire circuit. 
2. Tum on the lights and check for a blown tai ll ight bulb. 
If this bulb is blown, also check !he bulbs installed in !he 
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Tour-Pak. lfall lhree bulbs are blown, the cruise control 
system will be inoperotive. Replace bulbs a required. 
3 . . 1 f the brake light stays on con tantly, cheek for a 
shoned front or rear brake light switch; refer 10 Chapter 
Nine for switch te ting. If bolh swi1ches are good, check 
the front brake light switch for binding in the brake lever. 
Refer to Front Brake Caliper in Chapter Thineen for ser-
vice procedures. 
4. One way to deactivate the cmise control system under 
nonnal riding condi tions is to fu lly close the lhrott le. If the 
idle cable does not have enough free play, the ro ll -off 
swi1ch (mounted in 1he idle cable) will close and simula1e 
a closed throttle position. Check the idle thrott le cable ad-
justment as described in !his chapter. 
5. Check the electronic module rerum ground as follows : 

a. Connect an ohmmeter to a good ground. Then 
probe the o. 3 electronic module pin (black wire 
bullet connector). There should be continuity (0.5 
ohm or less). 

b. If there is more than 0.5 ohm1 check the electronic 
module ground wire for a loose or damaged connec-
tion. 

6. Check the servo motor return ground as follows : 
a. Connect an ohmmeter to a good ground. Then 

probe the No. 11 elcc1ronic modu le pin (green 
wire). There should be continuity (0.5 ohm or less). 

b. If there is more !ban 0.5 obm, check the green wire 
from 1he electronic module, through the 23A nnd 
23 B connectors and to !he servo motor. Check the 
wire for damage. Cbeck the connectors fo rcontaml-
nalion or a damaged mating pin and socket. 

7A. On 1989 models, check the coil signal speed sense 
circ:uit as follows: 

a. Tum the ignition switch ON but do not stan the en-
gine. 

NOTE 
The Igm11on switch must be lllmed 10 
IGNlTION (01'~- Do not perform Jhe fol-
lowi,1g test ,vith the ignition switch tun,ed to 
ACCESS Refer to Fig11re 20 for switch co11-
tact idemifica1io11. 

b. Connect a voltmeter to a good ground. Then probe 
the pink wire at the back of the 6-pin 88 connector. 
There should be 9- 12 volts. 

c. If the voltage reading is incorrec1 1 the rotor might be 
perfectly al igned wi th the sensor. Tum !he engine 
over with the staner bu11on and recheck. If a reading 
of9-12 vol1s is now obtained, proceed to Step 9. 

d. If there was no recorded voltage in substep c. check 
for voltage at the pink wire connection on the igni-
tion coil. If voltage is recorded, check the 8A and 
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