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FOREWORD

GENERAL

This Senace Manual has besn prapandd with tad pUNPOSEs i
mind. First, il will acquaint the user with the construcion of
the Buell product and assis! in the periormance ol Dasic
maintenance and repair. Secondhy, il will inroduce 1o e pro-
fessional Busdll Technician the laiest feld-lested and Bo0ny-
approved major repair methods. We sincerely believe thal his
Service Manual will make your associasion with Bued proo-
ucts mone pleasant and profitable

HOW TO USE
YOUR SERVICE MANUAL

Infermaton is arangad as follows:

Saction 1-Mamlonancs

Section 2-Chassis

Section 3-Engine

Soction 4—Fusl Syatem

Seclion 5-Electric Stares

Section & Drive/Transmission
Saction T-Electrical

Appandix A-Tools

Appendix B-Electrical Connectors
Appendix C=Meatnc Commrsions

e Appendix D Hose and Wire Routings

Usa the TABLE OF CONTENTS foliowing this FOREWORD
or the INDEX al the back of the book 1o find the desined sub-
jact.

Mobe Ihat each manual section fopic s sequenitially numisred
in the upper left or righl hand comer of the page. The mLET-
bering system allows the user to quickly find cross referenced
toplcs by fipping through the pages.

For example, the ninth topic (CLUTCH) in secton one (MAIN-
TEMAMCE) is lsted as:

1.9 CLUTCH

The 1.8 will appear in he upper left or right hand comer of
the papge.

E

PREPARATION FOR SERVICE

Gasoline iz axtremely flammable and highly explosive.
Adways slop the engine when refusling or servicing the
fusl system. Do not smoke or allow open flame or sparks
near the work site. inedequate safety préecautions may
regult in parsonal injury.

Good preparation is very Impartant for efficient sarvice work,
A clean work area af the star of each job will allow you 1o per-
form the repair as easlly and quickly as possibla, and will
resuce the incidence of misplaced foots and paris, A motorcy-
che thal is excosskely dirty should be cleaned belore work
stans. Claaning will oocasionally uncover sources of trouble,
Tools. mstrurments and any parts nesded for the job should be
pathered Delore work = stared. interrupling & oD 1o locats
wols of parts = a dstracion and causss nesdiass deluy. Soe
APPENDIX A-TOOLS for squipmen réguinsd for Bpecial ser-
WICE WO,

NOTE
® To avoid unnecessary dieassambly carefully road A rel-
At Beroe rfarmahon Do repuir work o Baried,
® In figure logonas, the number whioh follows the niame of
# part indicates the guaniily nacassary for one compisly
AESETIEY.

SERVICE BULLETINS

in sddiion 1o the information preseniad In this Service
Manual, Buell Destrbution Corporation will pariodically asus
Sanice Bulletine io Bucl dealers. Service Bulleting cowar
interim ehginssnng changes and supplementary Infarmation.

USE GENUINE
REPLACEMENT PARTS

When replacement parts are reguired, use only genuing
Buell parts or parts with equivalent characteristics
{which include type, strength and material). Fallure to do
s0 may result in product malfunction and possibile per-

%
To ensure salistaciony and lasting repairs. carefully follow the
Service Manual instructions and wse only genuine Buell
replacement parts. This is your assurance that the paris you
are wsing will M right. operale proparly and lasl longer.



SAFETY DEFINITIONS

Statements in this service manual preceded by the fol-
lowing words are of special significanca:

WARNING indicates a polentially hazardous sifuation
which, if not avolded, could resuit in death or serlous
injury.

[

‘:‘.l: ALUTICHN

CAUTION indicates a potentially hazardous siualion
which, if not avoided, may result in minor or moderaie

Injury.

CAUTION without the safety alert symbol indicates a
potentially hazardous aitustion which, i not svolded,
may result in serious property damage.

# Proper ssrvice and repair is important for the sals,
rellable cperation of all mechanical products. The
#mervice procedures recommended and described in
this Service Manual are sffective methoda for per-
ferming service operations. Some of theas service
oparations require the use of tools specially
dasigned for the purposs. These special tools
should be used when and aa recommendsd. it s
important to note that some warnings against the
use of apeciflic service mathoda, which could dam-
age the motorcycle or render it unasfe, are stated In
this Service Manual. However, pleass remember that
these warnings are not all-incluabwe.

Since Buell could not possibly know, svaluate or
adviae the service trade of all possible ways In which
sarvice might be performed, or of the possible haz-
ardous conesquences of each method. we have not
underiaken any such broad evaluation. Accordingly,
anyone who uses a service procedurs or ool which
Is not recommended by Buell must first thoroughly
satisfty himaelf that neither his nor the operstor's
safely will be jeopardized as a result.

Wear eye protection when using hammers, arbor or
hydraulic presaes, gear pullers. spring compressors,
slide hammers and similar tools. Be especially cau-
tlous when using pulling, pressing or compressing
squipment. The forces involved can cause paris to
fiy outward with considerable force, possibly result-
ing in personal injury.

PRODUCT REFERENCES

Follow the directions listed on all products. Carefully

guate safery precautions may resull in personal Injury.

Whan refarence = mads in this Service Manual o a8 epacific
Drand name procect, o0l of nElrument, an  eguivalent
product, ool or instrumant may be substituied

Kent-Moore Products

Al ooks mahlioned in This manual with an “HD", “J or B°
preface must be ondersd through

Kent-Moore

SPX Corporaticn

28835 Mound Rosd

Warren, Michigan 48092-3494
Telephone: 1-800-345-2233

Direct AN product rHu-nrs. WATTANTY OF GNBrWiSe, 10 Ihe Tolow-
g aodress

Ken] - Moore

Attn: Returned Goods

655 Fimenhower Drive
Owatonna, Minnesota S5080-0005

Sealing and Threadlocking Products

LOCTITE PRODUCTS

Soemea réd in this Serace Manual call for the ues of
Locide™ producis. I you have any guashons regarding Loclile
product peage of metallecwholssaler locations, pleass call
Loctite Corp. at 1-800-323-5108

CONTENTS

Al photwographs, #lustrations and procedures may not NBces-
sarily dopicl the mosl cumenl model of component, bul ane
based on the latest production information available at the

firmee of pubicaon.

Since product mprovement s our continual goal, Buell Distri-
bulion Corporabion resersas he aghl 1o change specifica-
fions, equipmeant or designs at any time without notice and

Buell products are manufaciured under one or more of the following LULS. patents - 5295702, 5435584, 5332248,
4989898, 4951774, 4964484, 5209319, 5303795, 4778423, 6213238, 5105701, 6267193, D40190, 5213240,
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GENERAL

SERVICING A NEW
MOTORCYCLE

Abways follow the listed service and mainienancs recom-
mendations, because they affect the sale operation of
the motorcycle and the personal welfare of the rider. Fail-
ure 1o follow recommendations could resull in death or
sarious injury.

Service operalions 1o i parionmed Delone CLUSIOMEr Delnery

are apecifiied in the applcabls model year PREDELIVERY
AMND SETUP MAMUAL.

Thes parformMARGE of New MOIDRTYCHE: NMal B8NS 5 Neguaned
1oy kenisp WRITENTY i force Bnd D SNSUMNS DIDPer BMISSONS ys-
{8ms oparalion

ARer & new motorcycle has been driven its frst 1000 meses
(1800 km), and at every 2500 mile (4000 km) interval thersal-
tae, have & Busll dealsr pariorm the service oporaions Bsted
in Table 1-2

SAFE OPERATING
MAINTENANCE

CALTION

# Do not attempt to re-lighten engine heasd bolts. Re-
tightening can cause angine damage.

# During the initial 1000 mile (1800 km) breask-in
pariod, use anly Harley-Davidson J0WS0 engine oil.
Fallure to use the recommended oil will result in
improper break-in of the engine cylinders and platon
rings.

A careful check of certain equipment s Necessary afler per-
ods of storage. and frequently befween reguiar serace nier-
vale, to determeng if addithonal maintenancg & neguened.

Check:

1. Tires for abrasions. cuts and comect prassurs.
2.  Drive belt for proper tension and comdtion.

3. Brakes, stesring and throftie for responsieaniss.

4. Brake fluid level and condition. Hydraulic nes and f&-
tings for leaks. Also, check brake pads and molors of

WEar.
5. Cables for fraying, crimping and free operation.
6. Engine gil and transmission fluid levels.

1.1

XB9R TOOL SET

The Busll XBSR comes with & standard food set (stored in the
frunk) Thal consists of the Toloweng:

Shock Spanner Wrench
TET TORN Wrench
THE" Axde Wrench (Hax)
Tool Kit Powch

Screw Drver

& & & & @

INSPECTING

Leak Dye

When using ek dye with the black light leak delector, add
1/4 oz. (7.4 mil) of dye for each 1 quart (0.9 liter) of fluld in the
SYSM Deing Checked.



FLUID REQUIREMENTS

1.2

GENERAL

United States System

Unkess otheryise specified, all fluld volume measurements
in this Service Manual are expressed in United Stetes
{U.5.) units-of-measure. Ses balow:

[

@ 1 pint (LS.} = 16 fluid cunces (U.5.)
e 1guar(US)=2pinis(U5)=232N oz (US)
& 1 pgalon (U.S.) =4 quans (US)=128f oz (US)

Metric System

Fluid volumé maasurements in this Service Manual inciude
the matric sysiem equivalents. In the molric system, 1 Rer (L)
= 1,000 milliliters (mL). Should you need to comert from LLS
unitg-of-measurs 1o metric units-of-maasurg (of vice wras),
mEr b (e Roliowwing:

# fluld ounces (U.5.) x 20.574 = millilfers
pirta (U.5.) x 0.473 = liters

quarts (U.5.) x 0.946 = iers

galions (LL5.) x 3,785 = iners

rrilllieters x 0.0338 = flusd cunces (U.5.)
lifore K 2,174 = pints (ULS.)

linars x 1.057 = quarns (L.S.)

linars x 0.284 = gallona (L.5.)

PRIMARY DRIVE/ ~
TRANSMISSION FLUID

Usa only SPORT-TRANS FLUID (Part No. 98854-86 gquar
aize or Part Mo. B8855-06 gallon siga)

FRONT FORK OIL

Lize only TYPE E FORK QIL [Part No. 99884-80),

BRAKE FLUID

D.0.T. 4 brake fluld can cause irritation of eyes and skin,
and may be harmiul if swallowed. If large amount of fluld
is swallowed, Induce vomiting by asdministering two
tablespoons of salt in a glass of warm water. Call a doc-
tor. In case of contact with skin or eyes, flush with plenty
of water. Get medical attention for eyes. KEEF BRAKE
FLUID OUT OF THE REACH OF CHILDRENM. Fallure to
ramply could rasul in desth &ar ssriaue Inlumy

FUEL

Lise & good gualty unleaded gasoline (81 pump octarne or
higher]. Pump octane is he octane nurmber usually shown an
e gas pump. Ses 3.2 ENGINE for a detailed explanation o
afemalive: fues,

ENGINE OIL

Lise e proper grade of oil for the lowest iemperalure
axpaciad balore the noxl oil changeé.

H i i necessary o add of and Harley-Davidson oil is nod
gvpilables. use an ol certified lor diesel engines, Acteptable
dssl enging ol cesignations include CF, CF-4, CG-4 and
CH-4. Tha prefemed viscosibies lor the diesel onging allg, in
descending orded, ane 20W-50, 15W-40 and 10W-40. At the
firsl opporunity, se¢ & Busll dealsr to change back o 100
percant Harkey-Davidson ol

Table 1-1. Recommended Qil Grades

v AT AL
DAVIDSON TYPE RATNG | TEwe | weLoW
e o | M | e
Llr LR ?;"-l:n ! MO 380 -'E:::l.'lﬂ:l;' s
nantond 0 LY bl A
e | | o [ |




Table 1-2. Regular Service Intervals
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CARE OF MOLDED-IN-COLOR BODY PANELS

1.3

GENERAL

Special care and mainsnance sre required for the molded-n-
color body panels thal are slandard on your Buell XBoR
motorcycle.

Maolded-in-color suraces ok like painied sursces, but ane
not, The color pigment js mixed in with the maberial when e
parl 5 made, nol applied over the suriace. Molded-in-color
paneks requere different maintenance than painted surfaces o
maintain their onginal shine, Using melfods thal work on
painted surfaces may ruin the finieh of molded-in-color pars.

Use of abrasive products or powered bufing equipmeni

wlll cause permanent coametic damage 1o molded-in-
color body pansls. Use only the recommendsd products
and techniques outlined in this section to awoid damag-
in{l maolded-in-color body paneis

Do not use touch-up paint on molded-in-color panels.

RECOMMENDED PRODUCTS

Products recommeanded lor the propar care and mainienance
of molded-in-color body panels are avadable al your Bued
deaker and are labed below:

& Harley Wash (Part No. 99715-80) or Harloy Sun Wiash
{Part No. B4858-84) & ¥

Harley Gloss (Part Mo, S4E27-88)

Harley Glare Polish and Sealant (Fart Mo, 99701-84)

Harley Swirl and Scratch Treatment (Part Mo S4655-04)

Harley Softcloth (Part No. S4656-88)

CARE AND MAINTENANCE

Washing

To wash molded-in-color panela:

1. Rinze surface with water.

2. Wash with Harley Wash or Harley Sun Wash.

3. Rinze surface thoroughhy with waisr.

Cleaning Between Washings

Uniregied mokded-n-oolor body panels sometimes have &
siahc chargs that aitracts dust. Applying Harley Gloss or Har-
iy Ghire Polish and Seatant 1o mokded-in-color surfaces will

To ksap a high gloss finish on molded-in-color panels
babwean washings:

1. Spray Harey Gloss onbo surlace and wipe with a clean
S0l natural Mter ciolh oF Hansy Sofclofh.

NOTE
Fain or water will remove Harley Gioss from body pansia,

2 Reapply Harey Gloss as describad above to keep sur-
EacEs Wuing rusr Desl

Polishing

Polishing moldad-in-color hody pansls resulta in greater aur-
face gioss and & protectve coating,

1 Apply Harey Glaze Polish and Soealard overy six months
of Al requined 1O keep mMolded-n-color pRnels protecied
and looking their best

2. Clean and dry surfaces 1o be polished (see Washing).

3. Apply Harey Glaze Polish and Ssalant io clean, shghtly
aampenad cioth o apongs and apply 1o surtace with A
ght cverlapping motion. lMake sure to cover all areas.

d. Let Harey Glare Poksh and Sealant dry 1o a haze and
buff off residue with a clean sofi cloth or Harlay Softcioth,

Minor Scratch Removal
To remowve minos scrabches from body panels:

1.  To remowe light surisce scratches and rubs, wse Harley
Swarl and Scraich Treatmeant as recommandad.

2. Maks sure Swirl and Scratch Treatment s applied with a
mpist cloth and by hand (not by machine).

3. ARer scralch or rub s been repaired, polish surace
lightty with Harley Glaze.

Major Scratches



BATTERY MAINTENANCE

GENERAL

1.4

BATTERY TESTING

Buell motorcycle batieries are permanently sealked, e
nance-ires, vahe-reguiated, leadcalcium and sulfunc acid
bateries. The batleries are shipped pre-charged and ready 10
be puf into service. Do not alfempl 1o cpen thess batienes I
By reason

Inspect the baftery for damage of keaks and for clean, non-
comoded connactions:

& Al the 1000 mile {1800 km) sarvice interal
& Al svery scheduled service interval hersafier

All batteries contain electrolyte. Electrolyte is 8 sulfuric
acld solution that is highly corroalve and can cause
pevars chemical burng. Avold conlmct with skin, syes,
and clothing. Avoid spillage. Always wear protective face
shisid, rubberized gloves and prolective clothing when
working with batteries. A warning label is attached to the
top of the battery. See Figure 1-1. Never remove warning
label from batery. Failure o read and understand all pre-
gautiona contained in waming labsl before periorming
any service on batteries could result In desth o senous

Injury.

Batlery posts, tarminals and related sccessores contain
lead and lead components, chemicals known lo the State
of Callfernia to cause cancer and birth defects or other
reproductive harm, Wash hands after handling.

Table 1-3. Eltterjr‘Ele:Iru-Irti Antidotes

| CONTACT SOLUTION

| External | Flush with water
| Drink large quantities 0F M O waber,
| folowed by milk of magnesia, wegeta-

intemal | bie oif or beaten eggs. Call doctor

| immediatedhy
Flush with water. got rmemdiale med-

Sy ical attention

Voltmeter Test

See Tabke 1-4, The volimeter test provides a general Inakcalor
of batiery condiion. Check the voltage of the battery o warily
et | ks in & 1009% fully charged condition, If the open circuit
(disconnected) vollage reading = below 126V, charge the
pafery and then recheck the vollage afier the batiery has sel
fior one 1o e howrs, I The voltage reading is 128V or above,
periorm I ioad 1est described under 7,10 BATTERY.

Figure 1-1. Battery Warning Label

Table 1-4. Voltmeter Test

BATTERY CHARGE CONDITIONS
128 100%
y zb—- Ml b
B 123 3 50% ]
12.0 4 259
1B | %




BATTERY DISCONNECTION AND
REMOVAL

1. Remowe seal, See 2.38 SEAT.

Always disconnect the negalive batiery cable firsi. it the
positive cable should contact ground with the negative
cable inatalled, the reaulting sparks may cause & baliery
explogion which coubd result in death or serious injury.

3 Unthread fastener dnd remove batery negatve cabis
(Dlack) frorm Dalery nogative (-) Werrminal.

3.  Pull back tarminal cover boat.
Unihread laslener and remove baliery posilive cable
{red) from bamery posithve (+) 1ermnal.

5. Unhook strap and remove batiery.

CLEANING AND INSPECTION

1. Ballery lop must be clean and dry. Dirt and slectrobyte on
top of the battery can cause baftary o sal-gischans
Elmmhwmpwiﬂﬂamﬂw 5008 | soduam
bicarsonale) and water (3 ieaspOOnS Daking So08 pef
quart or liter of water). Whan the solution siopa Bubbling.
rindd off thiés Datbery with Clan walir,

2. Clean cable connectors and bafery terminals usng &
wird brush or sandpaper, Fomove Gy csidation.

3. |nepect the battery screws, clampa and cables for braak-
Hnﬂ‘. M06E CONNOCTMNS AN COrmOSion. E-h-l;lﬂ CArmpE.

4. Chack tha bamtery posts for malting of damags Caussd
by owarlighlansng.

5. Inapact the battary for discoloration, ralséd op oF &

warped of disloried case, which meght indicate thal the
battary has been frozan, cvarhaated or ovencharged

6. Inspect the battery case for cracks br leaks

i

STORAGE

“l.}.ﬂ.i‘:'ﬂﬂ-ﬂ

Always siore batienies where they cannot be reached by
children. Contact with the battery's sulfuric acid could
result in death or senous inpury.

= Py

The electrolyte in & discharged battery will freeze If
axposed o freering temperatures. Freezing may creck
ihe banery case and buckie batiery plates.

i the moloroycks will not be opersted for several months,
such as Guring e winler saason, remowe e batlery from
the miotorcycls and fully charge. See 7.10 BATTERY,

See Figure 1-2. Sell-discharge i@ a normal condition and 0oours
continuously 81 a rale Thal depends on e armbient lemparmalue
gnd e baneny's st of cherge. Baneries dschange Al & faster
rabe &l heghtr ambesnl lempemlures. To mduce the sell-dis-
changs rate, siore batery in & oool (not freezing), dry place

Charge the batlery every month il stored ai temparatures
below 80" F. (18" C). Chawge the bansry mong fraquantly il
sioned in & warm area above 80° F. (16" C).

NOTE
The H-0 Baliery Tender Auiomalic Baliery Charper (PN
SOBE3-S3TA] may be used fo maintain battery charpe for
exigpnded porods of lime without risk of overcharging or bodl-
ng
When returning & batiery 10 asrvios after storage, fully charge
ihe battery. Se0 7.10 BATTERY.

on
FRate




BATTERY INSTALLATION AND
CONNECTION

1. Place the fully charged Datery n e MouEning (oo,
lermilnal side to the rear of molorcycs.

2. Hook rubber strap around body of battery.

Connect the cables to the correct bathery terminals or
damage to the motorcycie elecirical ayatam will ooowr.
f

Always connect the positive battery cable first. If the pos-
itive cable should contact ground with the negative cable
installed, the resulting sparks may calse & batiary axplo-
slon which could result In death or serious injury.

CALITHOM

Overtightening fasténers can damags battery terminals.

3. Insart tastenar through batlory posithee cabis (ned) o
threaded hole ol baléry POV (+) Brrmenal and HoRben
laslenar o 72-98 in-lbe (8-11 MNm).

4. Inatall werminal oower ool

5 |nart fastonor Hrough batery negairee cabby [Dehox) Mo
rraaced hole of Bathery mogative (-) Wermmal and bohlen
fastenor 1o 72-94 In-lba (8-11 Nm)

B  Apphi & bght cont of petrolpurm sy oF CoFFORON Felardan!
material o Dolh baneny terminals

After installing seal, pull upward on fronl of seat 1o be
sure It la locked in position. If sest ks loose, it could shift
during vehicle operation and startie the rider. causing
loas of control which could result in death or serious
Injury. "

7. Install seal See 2.38 SEAT



ENGINE LUBRICATION SYSTEM

GENERAL

Check angimne oil level (hol cick) &t everny nefusing siop.
Inapect oll ines and filer for leaks

& Al 1500 mi (2400 kra) niial service and every 2500 m
{4000 km) sarvice intarval

Change engine oil and fller under normal senvice conditions
i) WA OF MOGErATe IEmperaimes:

& At 1000 mi |_1EI'II km) imitial servicl and every S000 m
[BOO0 km) service interal thereafar

# ‘When atoring or removing the motorcycla for he Season

Changs engine od and filler under sevens Service Conditions
I warm ofF moderale l@Mperalunés | sévens [« T L E-H'I"Hﬁl
{ures abowve BOCF27EC, axlonshe kiing oF speeds in excess
of §5 mph/108 kmh):

& A 1000 mi (1800 k) initial service and every 2500 mi
{4000 km) sarvice Interval hersaften
=

& Whan Blonng of FEmaving ths mottrcych ior e season

NOTE

Tho colder the weathar, the shorier the recommended od
change inferval. A vahicle used only for shor rung in ook
waalhar mugl hive e anging of dravwned mone freguaniiy

CHECKING ENGINE
OIL LEVEL

&

An accurabe enging oll level reading can only t:- obtared
with the angine at normal operabng ldmparalure (Mol Checa)
The enging will réquire a longer warm up pancd n ookt
temperaturas.

For pro-ride inspection, simply verly that there are no od
leaks from the oil fiter and od lines pror (o Oopevating the
MOl yche.

# Pedorm a hot check of the engine oil leved al each fusl
shop,

Do not allow hot ofl level to fall below lower mark on dip-

gtick. To do so may result in equipment damage andior
makfunction,

CALUTION

Do not overfill oll tank. Overfllling oll tank may result in

T T S T TR TR T T W S N |

1.5

Do not switch oll brands Indiscriminately because some
olls interact chemically when mixed. Use of inferior olis

or nor-detergent olls can damage the angine.

Fide motnrcycls for appromomaiedy 10 minubes o ensure the

ol B ot @nd The enging 15 81 normal operating eMPeraiung.

1. The moloscycie must be on level ground, on the Side-

2. See Figue 1-4. Unacrew and remove dipstick from oil
mni'swingarm filler hoke. Wipe dipslick clean,

3 Inserl dipstick ino oll tank filler hole, screwing dipatick in
complstaly. DO NOT OVER TIGHTEN.

NOTE
The area betwean the upper and lower regisiration marks is
e operating range
4. Sea Figume 1-4. Unscrow and nemove dipsbick and noba
il i
a O level should be within the oporating rangs
(betwesn upper and lowsr registration marks) on
dhpatack
b 1 o kvl is Dolow lowdr replsiration mark, sdd anly

inough ol to bnng ol el betwsan ower and upgar
regestralaon mdnic



CHANGING ENGINE OIL
AND FILTER
Ride motorcycle for approximately 10 minuies: jo snewre the

oll iz hot and the engine iz ai normal opemiing empemEiure.
Tuwrn angine off.

NOTE
Secune rear wheel on it or place scissor jack under jaciing
point.

Draining Oil

1. Sa¢ Figure 1-3. Place & sultable contsiner under fhe
drain plug.

2. Using a 58 in. wrench, remove orain plug from under od
tank/awingarm. Wipe any accumulated debrns from mag-
nelic lip on drain plug.

3, See Figure 1-4, Unacrew and remove dipstick from ol
hole on top of oil tank/swinganm.

Changing Filter

1. FRoemove chin kirng See 2.3 CHIN FAIRING

2. Saa Figure 1-5. Remove oil fiker using plars or ball typo
QiIL FILTER WRENCH.

3, Cloan filter gaskol contact suriace on crankcass. Surface
should be amooth and fres of ary debns or oid paskel
rrisbarial,

4. Apply & thin film of clean sngine ol o filer Qaakt.

5. Pour 4.0 ounces (.12 Ier of clean engine of into new fi-
bar whan changing o (untl filker s acproomately 172 ).

&.  Screw filter onto adapler unbil filer Qaskel IuChes Crank-
caRs auriace, Rotate filter ancther 1/2-34 twim by hand.

Be sure no oil gets on tires when changing ol and filler.
Traction will be adversely affected which may lesd 1o loss
of control which could result in death or serious Injury.

£
L

Replacing QIll

1. Install drein plug.

2. Fil ol tank thvough filler (dipstick] hole with recom-
mendad od from Table 1-5. Dil tank capacity with filber
change & approximaiely 25 quarts (24 lilers) and
nchudes the 4.0 ounces (0012 liter) poured info the filber,
Abacays verity proper hot ol level on dipstick. Do not owver-
fll.

3 n=pect o-ring on dipstick for ripe or tears. Replace as
recpuired.

NOTE

For ease of instaliation, apply & Noht film of clean engine of o

e CipETcl O-ning.

4 Imetel dipstick imto od Enkiesingarm fill hole, Make sure
dipstick is instalied completely. DO NOT OVER
TIGHTEM.

5. Remove left side o cooler scoop. See 235 AIR
BCOOPS,

8. Inapect oll cooler fing for debris or damage. Blow cat any
dabris from fins with compressad air rom tha inslde of
e cooler outwand,

7. Wipe up any spiled oil on muffiar,
Star enging. Vierty that ol pressune signal light on instru-
mint suppont wins off after & few seconds whan anpgine
spead is 1000 RPM or above.

8. Chisck tor ol leaks &t oil filker, drain plug, hoses and od
CODE,

10. Install chin apoiler. See 2.33 CHIN FAIRING.

11. Install air scoop 2,35 AIR SCO0OPS,

12. Chock (hof) ol level. Ses CHECKING EMGINE OIL
LEVEL



Table 1-5. Recommended Qil Grades

CoLD
HARLEY- = LOWEST | WEATHER

""'"'—ET_}':","EW [ VISCOSITY | DAVIDSOM = AMERENT | STARTS
RATING @ TEMP'F | BELOW
[ 50° F
H.D. Multi-Grade | saE : Balow Excal-
10W4D HLD 360 40 -
[4°C)
H.D. Multi-Grade SAE Abowe |
[
SOWSD HID 380 40 . G [
(4°C
H.O, Rigular SAE ADowi
Heawvy 50 HO) 380 B0 Poor [
(18°C)
H.[D. Extra Hasvy SAE ALV E
" HD 380 80 Proor
&0 .
| (27*C)

——

Figure 1-3. Oll Tank Drain Plug

Opearating Range

Figure 1-4, Dipstick LocationEngine il Lewvel

&

Figure 1-5. Ol Fliter



BRAKE SYSTEM MAINTENANCE

1.6

GENERAL

Check brake fluid level and condition

&  Attne 1000 rile (1600 km) sendcs interval

& At avery 5000 mile (8000 km) sarvice interval herafe
&  When sboring or removing e molorcychs lor the: Sedson
Aeplace D.O.T. 4 BRAKE FLUID:

& Every 2 years

Front brake hand lever and rear braks oot padal must hawe a
firm leal whan brakes am appied. If nol, Diissd Sysiem &S
e rined

Ingpact front and rear Drake lings And replace A8 reguersd
& At tha 1000 mibs {1600 km) service intaral

& Al evary 2500 méas (4000 km) servcs nlenal hensal-
1@

e Every 4 yaars

|I'||-p“1 i:uhp'l' and mashes -L"!'|II"5-I.'HI' shals wnd roplale AS
rilcpuired

@ At the 1000 mile (1600 km) service inbenal

& Al svery 2500 miles (4000 km) sorach inlerval Trensal-
T

& Every 2 yaars

It determining probable causes of poor brake operaton. see
Tabda 1-6

BLEEDING BRAKES

D.O.T. 4 brake fluid can cause irritation of eyes and skin,
and may be harmiul if swallowed. if large amount of fluid
is swellowed, induce vomiting by administering two
tablespoons of sall in a glass of warm water. Call 8 doc-
tor. In casa of contact with skin or syes, lush with plenty
of water. Gat medical asttention for eyes. KEEF BRAKE
FLWID CUT OF THE REACH OF CHILDREN. Fallure to
comply could result in death or serious injury.

Hever mix DLO.T. 4 with other brake fluids (swch as DLOLT.
5). Use only D.0.T. 4 brake fluid in motorcycles that spec-
ify D.O.T. 4 fluid on the reservoir cap. Mixing different

Use only fresh, pncontaminated DUO.T. 4 fluld. Cans of
fluid that have been opened may have besn contami-
nated by molsiure in the sir or dirt. Use of contaminated
braké Muld may adversely afect braking abllity and lead
to braks failure which could result in death or serious

injury
MwaRNING

Use only copper crush banjo washers (See Parta Catalog
for Part No.) with D.O.T. 4 brake fuld. Earlier sliver banjo
washers are nol compatible with DO.T. 4 fluld and will
nol ssal properly ower time. Failure to comply may
sdversely affect braking abllity and lead 1o brake fallure
whikch could result in death or serious injury.

N ARNING

Clean brake system components using denatured alco-
hol. Do not use mineral-base cleaning solventa, such aa
gasoline or paint thinner. Use of mineral-base solvents
caused delerloratlon of rubber parts that contlnues after
assembly. This may result in improper brakes oparation
which could reault in death or asrious Injury.

Always tes! motorcyche brakes al low speed after servic-
ing or blseding sysiem. To prevent death or serlous

injury, Busll recommends that all brake repairs be [per=
tormead by a Buell dealer or other gualified technlclan.

Cover molded-incolor surfaces and righl handlebar
swilches and use care when removing brake ressrvolr
cover and sdding D.O.T. 4 brake fluid. Spilling D.O.T. 4
brake fluid on molded-in-color surfaces will result in cos-
metic damage. Spllling brake fluld on switches may ren-
dar them inoperative.,

)



CONDITION CHECK FOR , REMEDY
Excessive lever/pecal travel or Air in system. - Bleed brake(s).
apongy feel. Master cylinder kow on fiued. | Fill master cylinder wilh approved
brake fiud.
Brake fage Moisture in system. Biead Drake(s).
| Fil master cylinder with approved
!I'.lr-lillizl.
Chattering sound when brake is | Wom pads. " Replace brake pads.
applied. Worn D shape bushings Replace rotor and bushings as set.
Looss mounting bolts. Tighten bolts.
Warped rotor. Replace rotor,
Imsfiective brake - Low fusd el Fill master cylinder with approved
leverpedal travels o limit, brake flud, arnd bhtod System.
IneHectve brake — Distorted or glured rolor Raépiace rotor
lever/padal travel normal, Distorted, giazed o contamnated  Replace pads.
brake pacs. _
' Brake pads drag on rofor - Cup in master cylindor nol UNCOVENng | Inepect master cylinder.
will nat retract, relel port.




Bleading Front Brake

MOTE
Hydraiiic brake fuid bladder-iype préssive aquipmern can be
usaed lo W fhe brake master cylinder vough he bleador
valve if master cylinder FeServoir Cover 5 removed [0 preven!
pressuriLalion.
1. See Figure 1-8. instal end of plastic tubing owed inont cal-
iper blsader vale; place oifwr end in 2 clean conlaines
Sland motorcycle upright.

Cover molded-in-color surfaces and right handiebar

gwitchea and use care when rémoving brake reservolr

cover and adding D.O.T. 4 brake fluid. Spilling DLOLT. 4

brake fluid on molded-in-color surlaces will result In cos-

matlc damage. Spllling brake fluid on swilches may ren-

der them inoparative.

2 Cover body surfaces, night handiebar swiiches ano
instrurnant paned to protect from spilage.

3. Saa Figure 1-7. Remove two fasteners from front masier
cylinder cover

4, Add D.O.T. 4 BRAKE FLUID 1o master cylindor réssd-
woir, Bring Muid level to within 1/8 in. (3.2 mm) of molded
boas ingide front masier Cylings:

NOTE

Clo Aot reuse brake Wy

5. Dapress. releass and thon hold brake Rand ver o busa
up Mydraulic prassune,

6. Open biesder valve about 1/2-turn countercioCiwise,
braka Auld will Aow from blesder vale and Through tub-
ing. When brake lever has moved 1/2 1o 34 of its ful
range of trvel, ciose Diseder valhe [Chockwiss) By
Driaké bvar to return siowly 1O dS nokaased Dosion

7.  Fepeal sleps 5-8 until all air bubbles are purgesd

B. Tightan front caliper bioedor vahes (metnc) o 36-00 In-
b (47 Mm)

8, Verity master cyhnder fluid Icwel a8 descnbead n slop 4

10, Arach cover o front mastér cylnder resprae &
bighton lastenas to 8-13 n-lbs (1.0-1.5 Nm) .

11. Remove cover from mokded-in-color suriaces. mghl Fan-
dighar awitches and nstrumenl pangl

Figure 1-7. Front Master Cylinder Reservolr




Bleeding Rear Brake

NOTE

Hydraulic brake fluid Bladder-Iype pressurs squipmenl Can be
used lo W the brake master cylinder through the bisogcr
valve ¥ master cylinder resenvoir cover is removed o prévent
pressurizanlio,

1, Soe Figure 1-8. Inatall and of plglic Tubeng ovesr rear cal
ipar blsader valve: place other end in a Clean CONERMNES.
Stand motoncycla uprighl.

Cover molded-in-color surfaces and right handlabar
swilchea and use care when remaoving brake reservols
cover and adding D.O.T. 4 braks fubd. Splliing D.O.T. 4
braks fiuld on molded-in-color surfaces will resull in o8-
mellc damage. Spilling brake fluid on switches may ren-
der tham inoperative.

2 RAemove ssal See 238 SEAT

3. See Flgure 1-5. Rémove cap and gaskol Mom féar mas-
bisr Eylirchar PaRdrvoer

4. Add D.O.T. 4 BRAKE FLUID 16 mastas cylindes msgrir
with moloroycle upright (not on sdestand). Brng flud
Ive| Batwaan wpper and [oewar MArkS of e

NOTE
Da ot reuse braks Auid Figure 1-9. Rear Master Cylinder Reservoir

5. Deprass. release and ihen nold brake pedal o Duskd Up
hydhrinulic pressung,

6. Open blesder valveé about 1/2-um COUNMEITRCOWSS
brake fuld will flow from bigeder vale and throwgh -
ing. When brake pedal has moved 1/2 1o 34 of s full
range of ftravel, close biseder valve (Clockwise) Allow
brake padal to return slowty o 8 released posilon %

7. Raepeal steps 5-6 until all air bubbics are purged

8. Tighten rear caliper bigeder valves (metric) o 36-60 In-
Ibs (4-7 Mm).

8. Verily master cylinder flusd level as described in step 4

10. Attach cowvers o master cylindar reseroirs amd hghten
CAp On rear master cylinder resenvoir securaly

SAWARNING

Atter installing seat, pull upward on front of sest to be
sure It I3 locked in position. If seat Is loose, it could shift
during vehicle operation and startle the rider, causing
loss of control which could result In death or serious

imjury. =



BRAKE PEDAL ADJUSTMENT

‘l WARNING

Atter compieting repairs or bleeding the system, always
test motorcycle brakes af low speed. f brakes are ol
operating property or braking efficiency is poor, testing
at high spesds could resull in death or serious injury.
Check rear brake padal opdration:
& Belorg every ride.
&  Arihe 1000 mile (1600 kmj serice Interal
® Al gvery 5000 mile (B000 km) service intienal therealier.
i, Ses Figure 1-10. Measure distance from boliom of mas-
ter cylinder (1) 1o center of lower adjusier nod clevis hole
{5).
a, If measurement is approcimalely 3 n
(77 mm +/- 1 mm), bfaké pedal aopustmant & Nl
il
b i measursmant 8 notl wilhin spoCiicAtsn, S
brake padal,
MNOTE
Spe Figure 1-10. Minimum aliowable pushrod resd 8ngage-
mav inside clevis(4) is 024 in. (8.0 mm)

2. Adjust brake padal

A Ses Figure 1-10. Loosen OCknit () whiss hokdeng
rod cljuster (2], Move locknut ey rom 00 Sumacs
of turn buckis (4).

b, Turn nod adjuster 1o set pedal heighl I
Fisturn bockniul (3) 1o i fush aganst ©op surlace of
clawis,

NOTE
Brake podal has no frée play adiustment

Clevis pln

Figure 1-10. Pushrod Adjustment



BRAKE PAD THICKNESS =

Always replace brake pads in complete seis for cormect
brake operation. Never replace just one brake pad. Fall-
ure to install brake pads as a set could result In death or
BETIDUS injury. J

Check brake pads for minimum theckness:
& Al the 1000 mile (1600 km) service inenal
@ Al avery 2500 mibes (4000 wm) s@rics Rilgnal hensatss

@ Al svery scheduled sarvice nbenl Ihinsaies 3'

Cheok front brake pad:

] At the 10000 mi (18,000 km) ntérdal or &8 neguinsd

Chisck rear braks pad;

& Al the 25,000 mi (40,000 k) ntéral of B8 requensd

Soe Figure 1-11, Inspeci brake pads for JamMags OF Excasang
wiiir, Replace bolh pads as a 01 1 friction matsnal of e
pad s worn to 0.040 in. (1.0 mm) oF less. IT this amount of
WA OCOUMS, Wir Qrooves will GEappoar from Frcihon ks
rial surface

BRAKE ROTOR THICKNESS

MhwiarMING

Do not allow brake fluld, bearing grease, lubricants, alc.
to contact brake rotor when servicing motorcycle or
reduced braking ability will occur, which could result In
daath or serious injury.

Check brake notors for minemwm thickness:

&  Allha 1000 mile (1600 km) sendce intensal.

& Al every 2500 miles (4000 km) service interval thersaifer

# Al every schoduled service inferval thereafier.

Figure 1-12. Front Brake Rotor

1. Measure rotor thickness. Feplace rolor i mindmm ihicx-
ness ig leas than 0.18 in. (4.5 mm). Replace drive bush-
imgs, fasteners. washers and springs whenever rofor =
replaced.

2. Check rotor aurisca. Replace if warpad or badly Sconsd

B . m oam el R LA TR AN o P A LA T TT B e



BRAKE PAD REPLACEMENT

Front Pad Removal

1. Sew Figure 1-13. Loosan pin (1) bul do nol remove.

2. Fotate wheels so that caliper is centered betwean rolor
miouniing ksbeners (2.

3. Remove lower caliper mounling thstenss [3) thatl sacunes
caliper o fork lower.

4. Loosan but do nol remowe upper caliper mounting s
lener (2) that secures caliper to fork ows

5. Femove pin (1).

6. Fotate caliper counberciociowtss 10 allow aocess 10 Ouled
pad, 1. Front calipar pin plug

7. Femove outer pad from righl sde :' Rotor mounting fastener

8, Remove inner pad from kefl side by pulling rearwan '

rofating pad G0 degrees and puling heough whesl open- 13, Caliper
insg. 9

Front Pad Installation

1. Push piglong in with suitable tool such as a Chean past
acrapas wntl fully seabed n Dores. Be caretul not 10 dam-
age robor,

2, Install new inner side pad from kel sk of Mooncycie
Inatall new outer pad lrom right sids of motocycls
See Figure 1-13. install pin (1) malong sune A SNgAGEa
hole on both pads and spring ciip

5. Fotate calipor clocosiss 1o align mourtng stener fols

g Sea Figurs 1-13. insinll lower calipss mountng

fastener (2).

7. Tighten both caliper mounting lasteners (2) to 3537 #-
It (48-50 Mm),

B. Tighten pin (1) & 11-15 R-lba [15-20 Nm)

NOTE
Aviold making hard siops for ihe lirs? 100 mees [ 160 kmy) ko
aliow new Drake pads o “wear i~ properdy will! e moior




Rear Pad Removal

1. See Figure 1-14. Hemove rear caliper pin plug (2) and
2. Remove two mounting fasteners (1) and brake caliper
CArrier assembly irom rolar,

Remove pin.

Ramove p-clamp, wing korm and Rshends on Seingsm.
Lift caliper up and off of notor.

Remove inner and ouler pads, Deing carciul ol o dis-
lodige pad spring.

Rear Pad Installation
1. Check that forward guide clip is present.
2. Bea Figua 115 Check hal pad spring & présent

Should pad spring become dislodged, install with kong
sido on pislon sido ol calipar,

3. Push piston In with sultable ool such 88 & cean pan
scraper until fully seated m bore.
Install new ner and ouwlbor bk pads

Sea Figure 1-14. Inatall pin (2) making sure pin engages
hole on bolh pads.

8. Install brake camer with two mounting fasteners (2)
Tighten lasteners to 24-26 f-ibs (33-35 Nm)

Tighten pin 1o 11-15 R-bs (15-20 Nm).

inatall pin plug (2). Tightan plug to 18-25 in-lba [2-
3 M)

@ omoe g

NOTE
Avald making hard afops for tha fresd 100 milles (180 kmy) o
dvew ew Drake pads fo wear - propaly welly e rolor

1. Rear caliper mounting fastensrs
2. Rear caliper pin plug

Figure 1-14. Rear Brake Callper

Figure 1-15. Rear Brake Pad Spring




TIRES AND WHEELS

1.7

| TIRE INFLATION

Do not inflate any tire beyond its maximum inflation pres-
sure as specified on tire sidewall. Overinflation may
cause tire to suddenly deflate which could result in death
or serlous Injury.

Check tire pressure and tradad:

& Balore overy ride.

& Al the 1000 mile (1600 km) sarvice inenal.
& At every scheduled service inberal,

Chack tor proper front and rear tine pressures whon s ans
pold. Compare pressure against Tablke 1-7

Table 1-7. Tire Pressures

——

TIRE PRESSURE FOR | PRESSURE AT
SOLO RIDING I GVWR
Fronl 28 PSI 248 Pa
—m-n —  Same ol Solo Rng
Flawiir 38 P31 262 kPa

TIRE REPLACEMENT

Tire waar indicator bars will appear on tire tread surisces

whon 1/32 inch or leas of tire tread remaing. Arows on Tirg

sidewnlls pinpoinl localion of wear bar ndicators. Always

rummmuhﬂmunmbﬁnrtmmmenuﬂm

indicalor bars (1732 of an inch tread patieam dapth remuureg).

Mew tires are needed if any of the following condilions et

1. Tire wear indscator bars become visible on the tread sur-
faces. .

2. Tire cords or fabric become visible thiough cracked side-
walls, snags or doep cuts.

. A bump, bulge or spiit in the tire.

4. Punclure, cul or olher damage to the tre that cannol be
repalred.

Figure 18, Treadwear Indicalor

WHEEL BEARINGS

Meover use compressed air 1o “spin-dry” baarings. Very
high bearing speeds can damage uniubricated bearlngs.
Spinning bearings with compressed air can also cause a
bearing 1o fly apart, which could result In death or seri-

ous injury.

Chipck Ironl and near wheel bearings for wear:

#® Ewery time 5 wheeal is removed

® When stofing or removing the molorcyche tor the seasan
Check fronl whisel bearnng:

& At every 5000 mike (8000 km) sarvice mleral,

Check rear whaal bearng:

& Al gepry 10000 mile (16000 km) service interval.

Chieck whesd bearngs for wear and comosson, Excessive play
or roughness ndicales wom bearings. Replace bearings in
Sebs ondy.



CLUTCH

TRANSMISSION FLUID

Chasck lransmission fusd evel

& Avevery 1000 mils (1600 km) service intenal

& Al every 5000 riles (BD00 km) sendice intenval themalior
Replace transmission flusd:

& At the 1000 mile (1800 krm) s&nace Infera

& At every 5000 mile (BOOD km) service interval

Transmission fuid capacity |8 spprosimately 1.0 quart
(0,595 lver), For best resulis, dram fluid whils ol

1. Faise rear wheel off floor using REAR WHEEL SUP-
PORT STAND (Part Mo, B-41174). Thia prevents trans-
rilssion fluid from spiling out of the dulch nSpeciion
COVEF GpEning

2, Ses Figure 1-18. Posiion & suitable conimener undés
drain plug. Remowe plug and draen fukd

3, Wips any foraign material from the magnetic drain phug
Rainatall plug and fighten o 28-31 M-8 (35-42 Nm
4, Remova three lastonars and washam from cliuich napec-

llan coser, Hemove clutch nepechin oover wilh Juskil
from PAFTIELFY DOV,

Do nol overfill the tranamisslon with fluid. Owerfilling

may cause rough clutch engagemant and incomplete dis-

angagemant, clutch drag andéor difficulty finding neulral
at englne ldle.

5. See Figure 1-19. Add SPORT-THANS FLUID (Part No
SEAS4-BE quart size; Farl No. DEA55-90 gallon aire) A8
required undll fluid leved [3) B even with bottom of clulch
disphragm sprng (2)

€. See Fgure 1-17. Install clutch inapachion cowes Higihten-
g three tastenars and washers bo 78 B-bs (10-12 hm

I Claan up any fuid hal may Rave apilled on miifler

%

Figure 1-18. Primary Drain Plug

Figure 1-19. Fluld Level




ADJUSTMENT

Check cluich acjusiment

e At the 1000 mile (1,600 km) senace el
& Al every 5000 mile (B.000 kmj service interal

H cluich slips under losd or drags when released, st check
control cable adjusirment. IF cable sdiustment is within specin-
cations, adjuat cluich mechanism as doescribed hekos

When necessary, lubricale cable with LUBIT-8 TuFOR®
CHAIN AND CABLE LUBE (Part No. HD-94588-85TV)

1.

2

Ralse rear wheel off floor using REAR WHEEL SUP-
PORT STAND (Part Mo B-41174)

See Figure 1-20, Slide rubber bool (1) upmsand o exposs
adjuster mechanism, Loossn jam nut (3) from adusies
{4}, Turn adjuster 1o shoren cable housing unil Mene = 8
large amouni of free play al chutch hand e

See Figure 1-17, Aemove hnes steners and washers
from clutch ingpection cover, Femows CACH ISPt
cover and gaskel frorm Drirmany Cover

Sea Figure 1-21, Remowe spring (1) and Goaxpate [2)
Using a flat lip screwdriver, tum adusting screw (J)
counherciocknais ol it kghthy Dotloms

Turn Adjusting screw clockwisg 1/4 turn. instal lockplate
and spring on adusting screw fiats. ¥ hex on OCkpube
doas not algn with rcess in publs M, PO BOUSENG
screw clockwinsg untll it akgna

NOTE

Spring instale an outboard S of Rox IOCkpDAte

-

Rubber boot
Cabsla snd
Jnm nut
Adjuster

Figure 1-20. Clutch Cable Adjuster Mechanlam

Figure 1-21. Cluich Adjustment




6. Sguesze clutch hand lever to maxemum limit thres Bmes.
This sats the ball and ramp mechanism. Pull outer cabls
conduit end &t the same time edjust ceble sdjusisr o
provicde 1/18-1/8 In. (1.68-3.2 mm) frée play &t clulch hand
lwfrﬂ.:iﬁtum
See Figure 1-22. Pull lemuke (end of cabie housing)
eway from bracket Gap batwesn fermuls and bracket
should be 1/18-1/8 in. (1.8-2.2 ram).

b. See Figure 1-20. Set free play by wrning adjuster
(4).

€. Tighten jam nul (3) against adjuster (4).

d. Slide boot (1) over cable adjuster mechansm.

7. Change or add iransmission fluid f necessany.

B. See Figure 1-17. Insiall clutch inspection cover and gas-
kel using three fasteners and washars and Bghien o 7-
8 -ibs (10-12 Nm),

8. Check clutch cable free pliy. See Slop 8 above.

'
1M6-1/8 In.
. {1.6-3.2 mm)




DRIVE BELT SYSTEM

GENERAL

The drive balt tension on a new el will be considerable Bl
and will loosen after approximately 1000 miles. The drive ball
tension is aubomalically adiusted by the idier pulley Axke
alignmant is not adyustaiie.

Chack drive boll and idier pulley condition:

& Al e 1000 mile (1800 km) sarvice inbenal.

& Al every 5000 mile (BOOD km) service inbéral.

Replace drive balt and idler pulley assembly:
® At every 15000 mils (24000 km) service intenal

INSPECTION

Rear Sprocket
NOTE

f chrowme chips or QoUges I redy SPROCKST &ne e enough
to be harmiul, ihey will iodve & pamern on the belf face.
1. Ingpact aach tooth of mear sprockal for:
i Major toolh damags.
B Large chrome chaps with sharp soges.
2. Gouges caused Dy hand chyects.
d, Excessive loss of chrome plating (see Step 2).
2. Tochack if chrome plating has worm off, drag a scribe or

sharp knile poinl across the boflom of a groove (2)

{Batwasn two testh) with medium pressune.

@, If scribg or knife point alides across Qroove Wilhout
digging in or lpaving 4 viaibie mark, chrome plaling
s il good.

b. I scribe or knife point digs In and leaves a visbio
mark, il 18 cutling e bare aksmenum. A knile pont
will not panetrate the chrome plating.

3. Replace rear sprocket if major woth damage of koss of
chrome exists.

1.9

Drive Belt
See Figure 1-27. Inspect drive belt for:
& Cuts or unusual wear pablens on both sides of balt.

& Dulsice eoge bevelling (B). Some bevelling is cormman,
but it indicates thal sprockets are migaligned,

® Outsioe surtace for signs of stone punclure (7). If cracka/
damapge exists near eage of Delt, replace belt immedi-
alely Damage 1o center of bell will requirg Dl repdace-
ment sventually. but when cracks axiend 1o edge of belt.
bt failune & immeent.

® Insice (othed portion) of bell lor expasad tensile cords
(nommally covenad by rylon layer and polyetiylons layer).
Thits concition will result in bell failure and Indicales wom
tranemission sprocked teeth. Replace bell and fransmis-
B0 SOAOCKEL

® Sigrs of puncture or cracking al Ihe base of the belt
teath. Replace ball § aither condition axisis,

idler Pulley

Inspect it puliey for sgns of uneven woar, Excessive play
of roughness ndicates worn boarings. Raplace dier pulley as
an assembly. 500 lolowing Section.

CLEANING

Keep drt. grease, od, and debris off the bell. idier pulley and
sprockots. Ciean the drive belt with a mild soap and water
sprmy solution as required. Dry thoroughly. Do not immerse
balt i pokuton,




DRIVE BELT REMOVAL

1. Place a scEssor jack under [gcking point and raise near
wheel off ground. For locafion of jacking point ses Figure
2laa.

7. Femove right side rider foolpeg supporn bracket See
224 FOOTPEG, HEEL GLARD AMND MOUMT
Remaove right passenger kaolpeg Suppor breckst.

4, See Figure 1-24. Remove froni sprocked Cover (5) Dy
removing fasteners. See 2 .30 SPROCKET COVER.

NOTE
The rear chin i@ing festensrs must be removed o acoess
the fromt sprocket coser. Front belf gudad (4) wall dengke but
cih mal be remosed ar this ima

B. Boe Figure 1-23. Loosen rear axie pinch faslendr (2)

6. Loosan rear gode (1) approsimabely 15 rolatons 1o Sikow
partial lension W e P Troim rear g Sysiem

7. Romove idier pulley assembly by remowing nuls and
waghers. See IDLER PULLEY REMOVAL in 1.9 DRIVE
BELT SYSTEM

B. See Figuro 1-24. Aemaove lower belt guand (3) by remov
ing faatenars (&)

8. Remove upper boll guard (10) by removing fasteners (7)

4 NOTE
The uppor bell guard is artachad 1o the swingarm brace and
can not be removed from veficis af Mis fme.

10, Remove swingarm braco. Sea 218 SWINGARM AND
BRACE

a. Ramove fastenor (B) and spaces collar [2) bebwean
upper Dalt guard (10), inner belt guard (1) and swin-
garm brace.

b, Aligw inner bedt guard (1) 1o dape

NOTE
inner bell guard does nol have 1o be removed 0 remove Dol
O rear whee

11. Romowe upper balt guard (10} by removing Rsheners (9)
from swingarm brace

Whan removing or Inatalling belt. do not band or heist
belt, pertially slide belt onto sprocket and "roll” wheel or
balt damage will accur.

12, Side belt from sprocket and remove

DRIVE BELT INSTALLATION

CALUTION

When removing or installing belt, do not bend or twist
belt, partially slide beit onto sprocket and “roll™ whesd or
belt damage will occur.

1, Shde belt cnto sprockst.
2. See Figure 1-24. Install upper ball guard |10} 0 Swng-

3. Loosely install swingarm brace. See 219 SWINGARM
AND BRACE

5 Posimon the inmer belt guard (1) and upper bet
gusand (10 onlo Swingarm.

p  insisll testener (B) and spacer collar (2) bebwaan
upper belt guard (10), inner belt guard (1) and swin-
gaim brace.

4. install upper bell guard {10) and fighten fasteners (7) o
12-36 In-lbs | 1-4 Mm).

5 Tighten seingarm brace fasteners o 25-2T fi-lbs (34-
37 Nmj

6. Install lower bell guard (3) and tighten fastenars (B) 1o
12-36 in-lba (1-4 Mm).

7. Install idher pulley assemibly Lighlening washers and nuts
o 33-3EM-bs (4547 Mm). See IDLER PULLEY
INSTALLATION in 1.9 DRIVE BELT SYSTEM

B Ses Figure 1-23. Tighten rear axie (1) o 48-52 -k (B5-
T0 Nm)

8. Tighten rear sxke pinch fastener (2) io 40-45 N-lba (54
61 Nmj)

10. Rotate rear whesl 1o snsure the boll doos nol Make vislk
bhi o Suadible oonERCT. It may De AeCREARry 1O IDoBEn Dalt
M}I 10 pdyusl Bor Dropes Claarancs

11. Ses Figune 1-24. install front aprocks! oover (5) by tight-
ening fasteners o0 12-30 in-ibs (1-4 Nm). Sea 2.30
SPROCKET COVER

12. Install chin taiing tastenam and tighten 1o 36-48 in-lbs
(4-5 Mm). See 2.33 CHIN FAIRING

13, Instal night sioe rider footpeg mount and tighten tasten-

ars b0 108-132 in-lbs (12-15 Nm). S8a 2.28 FOOTPEG,
HEEL GUARD AMD MOUMT.

14, Install right passenger footpag mownt. usa LOCTITE 272
and hghten fastenas to 25-28 N-Ibs (34-38 Nm).

15. Romons SCissor jack from molomnycle
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IDLER PULLEY REMOVAL

1, See Figure 1-25. Loosen rear axke pinch tastener (2.

2 Unthread axle approximatedy 15 rotatons o nbddases ten-
aion from drive belt.

3. FAemove fronl sprocket cower. See 230 SPROCKET
COVER.

4. See Figure 1-28. Remove idier pulley brackel nuls and
washers (5) from siuds [3)

5. Slice iler pulley bracket (4) off studs (3)

Inspect pulley by spinning wheel (1) and chacking for
whael baaring waar,

7. I pulley wheel needs replacemant. remove lastenss ()
waghar and nut (2} from idler pulley bracket (4) and oS-
cird wheal. Peplace with new pulley wheel (1)

NOTE
The pulley whaal baarings can mol D Fépiicsd Saparaialy

1, Axhe
2.  Pinch bolt fastensr

Figure 1-25, Rear Wheel Mounting, Right Side

IDLER PULLEY INSTALLATION

1. S Figuee 1-26. Install new or existing pulley whesl (1),
i remowved, and tighlen washer and nut (2) wheal fas-
iener (6] 1o 86120 in-lbs (1114 M),

2 Shde idier pulley bracket (4), washer and nuis (5) on to
shpcs (3) and tghten o 33-35 fi-lbs (45-47 Nm)

3. Install front sprockel cover. See 2.30 SPROCKET
COVER.

CALUTIOMN

Mever tighten rear axle with swingarm brace removed.

4. Sss Figure 1-25 Tighlen rear awie o 48-52 fi-lba (BS-
T0 N

5 Tighten rear axie pinch fasiener (2) 1o 40-45 fi-lbe (54-
61 M)

1
5 !
';.:E‘-“ |
i i
- 8 L = 3
- P
1. Wheel
. Whaal nut
3. Stud _
4,  Idier pulley bracioet |
5. ldber pulley bracket nut and washer
& Wheal fastener

Figure 1-26. idler Pulley Assembly
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Figure 1-27, Drive Belt Wear Patterns

Table 1-8. Drive Belt Wear Analysis in Figure 1-27.

COMDITION E REQUIRED ACTION

!E{

PATTERMN

1 Internal looth cracks (hairine) ?Mhm-mmm

2 Exiemal tooth cracks T Replace ben

a Miasing teeth ) T | ‘epiace ben

4 Chipping (oot seriows) OK 10 run. but monitor condition

5 | Fuzzy edge cord - OK 1o run, but monitor condition

& Hook wear Repiacs bet

7 Stone damage Replace belt if damage is on the edge
1 Berverl wiear (putoard edge only) O 1o run, bt monitor condition




PRIMARY CHAIN 1.10

. INSPECTION

Check primary chain tension:
& At the 1000 mile (1600 km) service interal

& Al every 5000 mile (8000 km) sarvice intenal
tnareafter.
Hee Figure 1-28, Messure primary cham bensson hiowgh e
inspection cover opening. Adjual primary chains nol meoling
vertical free play epecifications
1. Sea Figure 1-28. Remowe bwh Sléners wilh Capive
wikaners and primary chain iNnspection cower willh Jhsket
from primary cover,
2. Ses Flgure 1-29. Check primary chain lonsion Dy mies-
suring vertical frgs play
Aa. Measure verbcal free play frough chain NSl
DoVEr opaning
b, Rotaté anging o move primary chain o & et
position on sprocsts - |
g, Maasure vertical iree play sevoral limés, sach D Figure 1-28 Primary Chabn inspection Cover
willi primary chain moved 80 al e measunmenl
I taken with sprockets rotabed 10 The tightest chamn
position Flea X H

3. The tightast messursmant tmken in Shop 2 must DE wahen

tho spocificathons listad in Tabis 1-8. i necessary, adwes ) e ———
as described undor 1,10 PRIMARY CHAIN in  ADJUST T — el

MEMT,

NOTE
The inifial primary chivn verfical frée play specificabon used _
al the assembly plant 8 14-12 in (B8.4-12 7 mm) with & colkd ——
enging. The 14 in. (6.4 mm) mindmum & only alfowed af e |
absokue tightest point in the drive, as measured with Special Figure 1-29. Measuring Primary Chain Tension
ired Mclory agquipmeant i a cham has less than T4 N
(6.4 mm) vertical free play (wilh & cokd angine). adust free Table 1-9. Primary Chain Tension
play o the Yeld® spacificabon of 38-1/2 in. (.o-12.7 mm) .
The lposer specification will svaid overtightening. wheoh meghi EMGIME EREE PLAY
pihenwise occur dunng adiustment Lsng “Ron-ECiony” SguIp- TEMPERATURE

mant and meihods _

Cold | as12in. | 0.512.7 mm
4. See Figure 1-28. Install pnmary cfaen INSpecion Cower Hot al runming i
and gasket to primary cower using two ESleners with - —
caplive washers. Tighlen fasiensrs to 40-80 in-lbs (5 e
7 MHm).

1/4-3/8 i, G6.4-9.5 mm




ADJUSTMENT

NOTE
I vertical free play cannol be sef within the limits speciied,
than p.l"]mary chain andior chain adjusier are wom Deyond
adiustment limits, Replace parts a3 neceszary. See 6.2 PRI-
MARY CHAIN.
. Bee Flgure 1-30. Loosen hocknut (1).

2. Tum adpusiing lastensr (2);

8 Clockwiss (imward) 1o reduce fres play

b. Counberciockwise [outward) o INCréass free play
3. Tighten locknut (1) to 20-25 fi-lba (27-34 Nm)

Adjusting screw

Figura 1-30. Chain Tension Adjusting Fastenar



SUSPENSION DAMPING ADJUSTMEN

111

. GENERAL

Bafore evaluating and adjusting suspension seftings.
check the motorcycle's tires. Tirea must ba in good con-
dition and properly inflated. Failure to check the tires
could result in death or serlous injury.

Make all suapension adusiménts In e OF WD CRC -
ments, Adjusling more than one or bwo clicks al & Bme may

CALAS you io skip the besl adjustment. Test ride afler each
adjustment. When an adjustment makes no diflenence, retum
1o the previous adjustment and iry & diflsrent approach

If bolh préload sdjusiments are comecl, and you hene he
rebound and comprassion damping sat at the BCIony recom-
mended points, the motorcycls should hands and nos prop-
ariy. I you wish o fing luné these settings they Can De
changed acoonding to the following procedures.
NOTE

Evaluating and changing the rebound and COMpresson
damping i 4 very subjctive process Many vanables aflect
matorcycle hangling under différent crcumstances. Approach
all changes carsfully and consull Tabie 1-11

SUSPENSION ADJUSTMENTS

Setting Rear Shock Preload

The laciony sefting is #2 ramp position (#7 posilion baing the

tallest ramp and maximum preload). See Table 1-10. kor

1. Remowe seal See 2.38 SEAT.

2 See Figure 1-31. Change the spring preioad by tuming
the preload adjusier al the upper part of the shock wilh

the SHOCK SPANNER WREMCH {HU-M?MD: ar
the wrench included n the tool kit

& Tum adjuster io setling specified in Table 1-10,
Rotate adjusier clockwiss 1o ncreass preload,
b Fotme addusier counlerciockwise 1o decreass pre-
ioad
3 inslall b lastaners BN BBt

Setting Front Fork Preload

1. Sas Table 1-10. Check number of linss (3) o ba showing
i o lomd oomditon

2 See Figure 1-32. Adgust preload by tumning the adjuster
mul (2] with & wisnch

Always ndjust sach fork leg to the same settings. Uneven
adjustment between left and right forks may lead to @
lons of control which could result in death or serlous

ngury.



Table 1-10. Recommended Suspension

Settings
' |  PRELOAD SETTINGS
RIDING CONDITION | Rear Setting | Front Setting
(Ramp (Number of
position) | lines showing)

Rider, 150 lbs (B8 kg) or . - '

lass |

Rider, 150 - 180 Ik

{B&-B2 kg) - —
(Note: this is the factory 2 s . W
s&fting)

Rider, 180 - 210 lbs |

(82-85 kg 4y : i,
Rider, 210 - 250 Ibs 5 a |
(85-113 kg)

! FRidar+pRsaanger-cango, |
250-325 06 (113-147 k) | A 3

ieaal , E

Flichs  # PSS B ST s AT, ' Manimum Prelosd Adjustmant (Remp Numbssr 7)
326-300 Ibe (147-177 kp) ! B 3 Minimurm Prelosd Adjustment (Remp Mumber 1)

fedal

. | - e Figure 1-31. Asar Shock Preload Adjuster
GVWR * e

Up to 410 Ibs (186 kg) 7 2 [
|-:d fdar+paSEEngET-+Cargo |

3: Four Lines Visible (factory setiing)

Figure 1-32. Front Fork Preload And Rebownd Adjuster



Adjusting Suspension Damping

See Table 1-11. The mecommendsd rebound and
coMmpresson damping setiings for variows mad and nding
conditions are given in the Ehbis.

NOTE

AN um aattings” i Tabig 1-10 are Tums oul fom s
That is, firsl gently um adjusiment screws Nl ClOCKRSS
fumii they siop) hen um sdusimen SOEWS
pounterclockwise the amount specificd in Table 1-10

Setting Front Fork Rebound Damping

1, See Flgure 1-32. Using a screwdrives, Tuim the skotied deal
(1) clockwise unlil it stops. This i the maxsmueT Do
canmping sating.

2. Then wm the dal counlérciocomss e MBcOMmImEnil
amanit specified in Table 1-11

Sefting Front Fork Compression Damping

1. Ses Figurs 1-33. Uaing & screwdriser, lum e sloied ol
clockwige until it stops. This (5 e MAXIMIUT COMPrassin
damping sotling

2. Then um the dial counterciockwiss M MSCOMManced
amouni specified in Table 1-11

Setting Rear Shock Rebound Damping

1. See Figure 1-34. Using A acrewdnver. turm the sioféd dul
clockwins until it stops. Thes is e MAXIMLEM ASO0UNT
damping seliing

2. Than fum the dial counterclockwisse M FSCOMIMERICNd
amount spociliad in Tabés 1-11

Setting Rear Shock Compression Damping

1. Sea Figure 1-36. Using & acrewdrmer, tum he siofied dal
clockwiss until it stops. Thes S e MAXITILET COMPAIEES0N
dampeng sethng.

2. Then lum the dial counterciockwiss (he recommenced
amount specifiod in Tabls 1-11

Figure 1-34. Rear Shock Rebound Adjustment

Figure 1-35. Rear Shock Compression Adjustment




Table 1-11. Recommended Suspension Damping Settings

v Riding/Road Conditlons

Average roads, but high preload (2-up or heavy nder)

Average Roads, spor niding (Nole: this s the lactony seting)

Moderately rough roads, mare comion, l8ss spor

Counterclockwisa Turns
Rear Shock Front Forks
Rebound @ Compression | Rebound. | Compression

14 | 14 34 144

34 1 1-1/4 o
1-144 | 1-1/44 1-5/8 1-162

2 }_ 312 134 2
2-5/8 | 4-3'4 2-38 214

Rough roads, long rides. “max comion sefting’




.S,

1.12

FRONT FORK OIL CHANGE
FORK OIL CHANGE
Replace fork ol |

& At every 10000 mile (32,000 k) senace Meral
@ I fork s Subrmenged In wEler.

NOTE
If lork of s amwisified, sermmed or light brown in color, Bhen it
has bean contarminated by wenlor, If this happens, repeace
fiork ol saas,

Disassembly

NOTE
Ruocord rider SUAnaniion semngs before disassombly

Remove front fork. See REMOVAL in 2,16 FRONT FORK.

= 1,
2. See Figure 1-37. Clamp the FORK TUBE HOLDER
TOOL (Part Mo, HD-41177) in & vise and install the
uppar ront fork In the holding ool
i
—_— -
Figure 1-37. Fork Tube Holder (HD-41177)
o 3. See Figure 1-38. Remove snap rng (2)
Bkt
.

NEm e

4 Pemoeee prelosd adupster (3) by fwming counlénciGek-
WSS

After fully unifweading preload adiuster (3], gerdly pull on

Acsier

5, Pemove fork cap (4) from oubar {ube,

6 Ses Figure 1-39. Move the fork assembly from the hold-
ing ool and compress fork in the FORK SPRING COM-

PRESSION TOOL

=

Figure 1-39. Fork Spring Compressing Tool

7. Ses Figure 1-30. Hold dampor rod assambly (3) and
remove fork cap (1).
NOTE
Ses Figure 1-40. Bs careful nol o damage preioad ping (£)
wihilg holding damper mod assemibly (3],

8 Remowve prelond washer (4) and alider piston (5).

Damper rod assembly

o g



9

See Figure 1-39. Uncompress fork and nemowe from
FORK SPRING COMPRESSION TOOL

Drain and Replace Ol
!

1.

4,

See Figure 2-42. Over drain pan, remove spring (15),
spring collar (16), and drain fork oil

Drain remaining fork ol by pumping the damping rod
approkimalely B 1o 10 lires or unlil damping rod moves
Traaly,

Install the front fork right side up in the FORK TUBE
HOLDER TOOL (Part No. HD-41177).

Pour 7 oz (204 cc) into the fork pipe.

NOTE

Uise only TYPE E FORK ONL (Part No. HD-89884-80).

&

Complataly compress front fork and slowly pump the
dampssr i approcimabaly 12-15 limes or undil resistancs
is falt,

Pour 7 az. (204 cc) more fork oil into the alide pips.
Bae Figurd 1-41, Adjus! fork o kel with FRONT FORK

QiL LEVEL QAUGE (Part No. B-S0000A) so that it s
4.8 i, (118 mm) from the top of the lork hub.

o e

Saag

sa
e
e
a

Forik Ol Level

.

Figure 1-41. Measuring Fork il Lewel

Sea Figure 2-42. Ingtall spring (16), and sprng collar [15).

B L B B e e R B W EE o O e S

Reassembly

See Figure 2-42. Instasll preload washer (5) and shder
piston (B).

2. Bea Figure 1-40. Hold damper rod and install fork cap

onio demper rod essembly tighlening to 22-30 fi-bs (30-
40 Nem).
NOTE

Be carefdl not &y damage predoad ping while holding damper
o by (3,

3. 5ee Figure 1-38. Insiall preload adjusier (3) back to rider

: -

4. Apply fork ol or light grease to o-rings on preload

aduster and nstall preload adkuster (3],

5. install snap ring (2).

6 Install front fork. See INSTALLATION in 2,16 FRONT

FORK
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11. Damper rod sssembly
12. Centering plate

13. Cailing washer

14, Center boilt

15. Collar

18. Spring

17. Spring joint

18. Durber fubse

o
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STEERING HEAD BEARINGS

GENERAL

The stecring head bearings on the XBSR are sealad, angular
comact bearings and do not reguine additionsl lubrcathon.

Check steanng head bearing resistance:
& At every 5000 mile (8000 om) service intenal

®  When stoning or remosing e motoncychs ior e Soason.

INSPECTION

NOTES

& Chock thal hollle cables do not bing when measuring
Dbeanng regiarancs

®  Slearing head bearings are sealed and do not reguire
aoaitional lWhrieabon

L] -SFHI"II'I'Q head beanng réadiancsd & Nol Sdusiaies
Haplace bedrings il do nol mew resisiance specifica
hiona

1. Dwtach clulch cable al handobar

2. Placa a Aclésor jack undor jacking poenl and rase fronl
wheel o grownd. For location of jacking point ses Figure
£=HH

MwarRNING

Stesring must be smooth and free with no binding or

intarfarence. Anything Interfering with steering system
operalion may cause loss of vehicle control, which could
rasult in death or serious Injury.

4. Check sieanng atem bearinga for nolches by huming
frant wihessl iyl rlghl and hen el. Repeal f necessany

4. Mext place wheel kcng sbraighl ahead and grabbing
both fork sides at the bottom mowve front-end forsard and
back to check for sleering howd ply

5. To mspeact for cormect steening head resistance turn front
wieal all the way o the right.

6. Sea Figure 1-43. Hook & Speing Scake nbo he hoble n e
Ironl axle. With scake 80 degrees from fork kg, pull front
wheel to center posibon.

i, N should lake a maxamuem of 7 lbs. (3.2 kg) o pul
front whesl to center,

b, W sleering head resislance measurement = noi
within specification, see ADVUSTMENT.

¥. When adjustment is complete, stach cluich cable and
el Sag 1 BCILITTH

Figure 1-41 Measuring Steering Head Bearing
Resistanco

ADJUSTMENT

1.  Delach chulch cable gt handisbar and ensure that throtths
chbles do NOt bind Ditone MEARUNNG SIGEMNG Read boar-
NG rOSSLance

2. Remowe slegring slom pnch fastenes ot upper fork
chmp

3. Looson #oprng siem caphut and back off several turna

4. Remove lower fork clamp pinch fastenans, two per shis,

5. Tighten steenng sem capnut 1o 38-42 fi-lba (52-57 Nm).

8. T lronl whael all the way 1o the nght

T,  ‘bew Figure 1-43. Hook & spring scals into the hale in the
fromt axhe. With scake 90 degrees from lork leg, pull front
wheal io canar positan

8. The comect resstance is batween 4.5-6.5lba (2.0-2.9 kg)
with & maximum resistance of 7 IS, (3.2 kg

NOTE

i the cormect specification cannod be achieved, the stearning
head bearings mus! be mphiced. Soe 278 STEERING
HEAD BEARINGS.

9. Once commect slesning head resistance has been verified,
apply LOCTITE 272 io steering stem pinch balt, install
and lighten io 17-19 fi4bs (23-26 Nm).

10. Apply LOCTITE 272 to lower fork ciamp iasteners, install
and ighten o 13-15 N-lbs (18-20 Nm).

11. When adjsiment is complete, attach clutch cable and
adprsl. 5ee 1.8 CLUTCH.



SPARK PLUGS

INSPECTION
Check spark plugs:
& Inapect at every 5000 mils (BO00 km) service bl
& Replace every 10,000 mile (16,000 km) service mlenal
# LUse only Harley-Devidson 10R12A spark plugs (Pan No
2TET1-01K),
1. Remove lefl side air SCo0p i ACCESS ront Cylencer sparn
plug. See 2 35 AlR SCOOPS
2.  Disconnect cable from front apark plug
3. Using & 58 in. box end wrench and 58 in. spark plug
sockal, rermowe front spark plug
4,  Fomove seal, Ses 238 SEAT
5.  Femove air box assembly. Se¢ 4.43 AIRBOX
., Disconndcl cable from rear spark plug (use sutomoing
apark plug boot remover/insialler § roguingd)
£ Using a 58 in, wobblé sociod and 12 M. oSN,
ETE el Spark plug
8. Soo Figur 1-44. Compans your obserabons of he phug

dapoaits with the descnplons provedod Dokow

a A wel, black and shiny déposit on plug Dass. aec-
trodes and ceramec insulator bp dECales an os
fouled plug. The condilion may De caused by one oF
mors of the following: worn pEions. wom pesion
rings, worn vales, worn valve guedes, woim vahe
seals. a weak ballery of 4 Bty lgnethon system

b. A dry, Mully or ooty black deposit indicates an aur-
fuel mixture that is oo fch andior enging kding for
SECaEEve parnods,

c. A hght brown, glassy Ooposil indicaies an over-
megbed plug. This condition may be accompanssd Dy
cracks in the insulator or by erosion of the elec-
irodes and s caused by an air-fusl mixiure thal s
to0 lean, a hot-running engine, vabes ol Sealing o
improper ignition ming. The giassy deposit on the
spark plug is a conducior when hot and may cawss
high-speed misfirng. A plug with eroded elecirodes,
heavy deposis or a cracked nsulaior must De
raplaced.

d. A plug with a white, yellow, tan or rusty brown pow-

I T T T T T T T T PR " SN

1.14

Figure 1-44. Typlcal Spark Plug Dipl:llltl:-'



9, It the plugs require cleaning betwesen lune-ups Snd

replacement plugs are not available, procead as ol

a. Degreass firing end of spark phsg using ELECTHI-
CAlL COMTACT CLEAMER. Dry plug with com-

\ pressed air.

b Use a thin file to fafien spark plug secrodes. A
spark plug with sharp edges on its electrodes
requirea 25-40f less firing vollage han one with
rounded eages.

10. i the plugs cannol be cleaned, replace with 10RT2A
apark plugs (Part No. 2767 1-01K).

11. Check slecirode gap with 3 wire-type fesler gaupe. Gap
should be 0.035 in. (0.9 mmij.

12. Apply LOCTITE ANTI-SEIZE o ihoeads of spark plugs.

Install and Bghten spark plugs to 11-18f-bs (15

24 Nm).

NOTES
& Siart ihreading rear spark plug with 38" fusl hose Dedndg
carsful not o cross hredd Spaek Rt

& Start frant spark plug with fingers:

& An exiension may be nesded o push on rear spark Bl
boot to ensurg It i3 sealed properly

13, Connect spark plug cables \erly that cables are
sacunaly connected 1o cod and spark plugs.

14. Inatall left side air scoop. See 2.25 AIR SCOOPS

16. Install alr box assembhy. See 4.43 AIRBOX

AAWARNING

After Inatalling seat, pull upward on front of aesl 1o b
sura it is locked In poaition. H seat is looss, it

during vehicle operation and startle the rider, causing
loss of control which could result in death or serious

Injury.
14. Inatall seat. Sea 2,38 SEAT,

Flgure 1-45. Rear Spark Plug Access



AIR CLEANER FILTER ELEMENT

REMOVAL

Do not run engine without filter elemant in place. Debris
could be drawn into the angine causing damadgs.

Checdh air cleanar filler Slement:

# Inspect al the 1000 mile (1600 km) sarvice mbeneal and
at gvary S000 mile (BO00 km) senice nerval theneafier

& FAoplace Al evary 20,000 mis (32 000 km) Sorvecs nlene |

NOTE

inapect and repiace air cleaner liller plomant Mové olan f the
moicreycie is run in 8 dusty emaronment

1. Pemows soal, Ses 2,38 SEAT

2. Romovs four aseners, rylon washons and intiks Cowes
assambly, Seo 2,34 INTAKE COVER ASSEMBLY

1 Sas quUr- 1-48. Femove fuol vonl tube (2) fom vapor
wihvg () and grooys on 1op of mir box oo (1)

d S8 Flguw 148, Unkaich six Aiching t@hs (%) and
ramowve alr box cover from baseplate

5 Sea Figure 1-47. Remove the filler clemant (1) from
basaplale (2). Inapect and repiace ¥ Necessary

CALITIOMN

Cover the alr horn so nothing can drog inlo the motor.

CLEANING AND INSPECTION

. MwarNING

Do not use gasoline or solvents 1o clean the filler sle-
ment. VolatileTammable cleaning sgents may cause an
Intake system fire which could result in death or serious

imjury.

1. Check filter slement. Hold filler element up to strong lght
source, The element can be conssdened suffcinily cean
I ligiht i uniformily visible through he: ehement.

2. Thoroughly clean basaplale and insice of air box

3. Sees Figure 1-48. Maks sure bwo crankcase breaiher

1. Airbox cover

2.  Fusl venl tube

i Vepor valve

4. Alrbox cover laich tabs

Figure 1-38. Air Box, Fusl Vent Tube and Fusl Vapor Valve

Figure 1-37. installed Alr Cleaner Filter Elemant



INSTALLATION

1.

2

Sae Figure 1-47. Place filter slement (1) on basapiate
{2).

S;,!'-e Figure 1-46. Position air box cover (1) over base
plate. Make sure air filler remains comectly positionen.
Install air box cover by leiching s lakch tahs (4) 1o base-
plate,

Position fuel went tube (2) in groow on Iop of Sir Box and
connect bo lus vent vabse (3). Sacure venl lube o vent
vakve with mew cable lie

Install inlake cover asaembly with lour fasteners and
rylon washers. Tighten lasteners to 12-36 inbs (1
4 WNm}

After installing seal, pull upward on front of ssal o be
aure it is locked in position. If seat is looss, it could shin
during vehicle operation and startie the rider, causing
inss of control which could result in death or serious
imjury.

G,

insladl saat. Sae 2.38 SEAT

1.

Breather hosas (2]
2. Intake sbr S&nSor

Valocity stack

Flgure 1-48_ Alrbox B:-upllh



THROTTLE CABLE AND IDLE SPEED ADJUSTMENT

1.16

THROTTLE CABLE

Throttle cables must not pull tight when handiebars are
turned fully to left or right fork stops. Be sure wires and
throttle cables are clear of fork stops at steering head so
they will not ba pinched when fork s fumed agains
stops. Steering must ba smooth and free with no binding
or interference. Anything imerfering with steering &ys-
tem operation may cause loss of vehicle control, which
could result in death or serlous Injury.

Check throtile cable adjustment
@ Belore overy rida
& Al gvary schedulsd sernce interval.

Wilh anging running, furn handiebars Frough full mnge of

travel. if angine speod changes dunng this maneuver, tum
angirsg OFF and adbust throllhe cables as foloss

1. Femove air box and Dadenlate. Ses 4 473 AIRBON

2. See Figure 1-49. Loosen cable adusier iock (thick dec)
on aach cable,

3. Turn adjusters (then dsc) in direction wich will shorien
cabile housings to minimum lenglh

4 Point front wheel siraight ahead. Twist throtle control
arip to fully open position; hokd In positon

5 Tum aduster on throfile control cable until Shrofle cam
stop touchos stop plate. Tighten jam mul on Rrofle con-
trol cable adjusier; releass throftle control grp.

6.  Tum handiebars fully to right. Tum adusier on idle con-
trol cable unlil end of cable housing st louches e
cable quada.

7. Twiat and releass throtthe control grip a few times. Throl
e plate must return 1o idle posiion each Bme throftle
grip is released. If this s not the case, lum Sfusier on
idle control cable (shorening cable housing) unlil Troie
control flunctions properhy.

8. Tighten cable adjuster lock on idle conird Cabes.
Recheck operation of theofile control

8. Recheck engine slow idle speed: adust If requined.

PO N TN T R — i —— ] S R S TR - T

Figure 1-48 Throttie Cable Adjusters

Figure 1-50. idle Adjuster (behind left fork)

IDLE SPEED

Chick engine idle speed and adjust as regquinig:
@ At evary 1000 mike {1800 km) senics ntaneal
& At every 5000 miles (B0O00 lkom) sarvice mterval thersalter

Regular idle spead is 1050 +/- 50 RPM. Set idle speed using
i afster shaowen in Fagure 1-50. Turm adjuster clockwae o
morease e speed of counterclockwise fo decrease e

sped



IGNITION TIMING

INSPECTION

Check ignithon tirming:

& At evary 10000 mile (15000 km) Servcs inlenal.
& Afler gsheh remdwal of The Cam Dosition Sensor

CHECKING STATIC TIMING

Always wear proper eye protection when drilling. Flying
debris may result In minor or moderale injury.

Caratully drill hole, applying minimum pressure, 1o just
penetrate timar plate cover. Applying too much pressure
will damage cam position sensor andior timar plate.
NOTES
& [ i pof NecERsAry 1o remove e spark plug o dederming
TOC compression siroke of the frond cylindsr in the ol
lowing proceduns

& Do nol mmove he liming indpection Sover i ofack the
stane r.l.l'.l'h.".lg Hmmwmwfﬂd‘. g gt e ]
plaie wi hén bé rvmoved

Falss rear whesl using & it or jEcking pont. T down
miotorcycls for additional suppon.

Framave timing inspection plug.

Placo transmigaion in Sth gear

Raisa sidastand.

-

B 43 B2

NOTE
Sidestand mus! be rised o enabie the starter interiock sys-
fem.

Connect Degital Technician o data port on molorcycle

Sadect the Static Timing procedure scnesn

Turn on ignition and move handlebar stop saslch 10 e

man position. Lislen for fuel pump cycling o confirm ign-

tian is acthe.

Turn of gently bump the fywheel in a forward dimection

using the rear wheel. Position the fywheal TDC mark at

the very lefl edge of the inSpechion Roke.

3. I the enging Iz coming up on the compression siroke for
the FRONT {comect) cylinder, the screen will be displey-
ing LOW - 0 volts with timing mark at laft adge of window

10. Gently bump fiywhesl forward in oy increments.

11. Sea Figure 1-52. i the static liming is ooerect, he screen
will switch o HIGH - 5 voits atf the precise moment the
timing mark exacty centars in the inspeciion wirdie

12. K engine is coming up on the compression sinpke fior the

REAR (incomrect) cylinder, the screen will be displaying

HIGH - 5 violts s fimimg mark i3 just coming nio wew ai

left edge of window and will switch to LOW - D voits &t

T T - e, TR T

o= om

=

13

; 33 5 4

resAALITON B0 DNng engins 0 compression stroke for front
cylnder.)

NOTES
i fiming mark check poind iz overshol, bump fywhaal
backwards ol TDC mark 5 af leff edpe of inspection win-
e A nepest test bumping fywhesl in forward (mor-
mal) gineciion.

Never confirm liming while bumping fiywhee! backwards.
This wall give yow an incomect reacing.

H bming is comect, install timing inapaciion plug and
mghien 1o 120-180 in-lbs (14-20 Mm), Il Uming s not cor-
rect, see ADJUST TIRMING in this saction,

Figure 1-51, Timing Plug




ADJUST TIMING

q
|

Rasmcwe timing plate cover.
a. Drill nvels holding fhe timing plates cover.
o Using a hook, remove iming plale Gower

Sea Figure 1-55. Iif fiming i Svanced (Man appears on
joft side of wirdow) rotate timing piate countenclockwiss

Check timing. Ses CHECKING STATIC TIMIMNG

Ged Figure 1-58. if iming is retarded (mark appasrs on
right side of window) rolabé liming plate cioowss

Aascheck Timing.

Figure 1-53. Timer Cover

e —

Figure 1-54, Cam Position llln-mr.




HEADLIGHTS

INSPECTION

“'ﬁ'.ﬂ- RAMIMNG

Do not moadity ignition/light switch wiring to circumvent
the automatic-on headlight feature. High visibility is an
important conslderation for molorcycle riders. Fallure 1o
have headlight on at all times could cause an accident,
regulting In death or serlous Injury.

Check headlighis lor proper algnmani:

When the new owner tikes delivery af the moloreycks
When there is & changs in load (adding luggage, eic. )

In & location with low light. drew & horizontal ine on &
screen of wiall that measures J4-38 In. (B8-81 om) abowe
lloos.

Sea Figurs 1-57. Position motorcychs 25 ft (7.8 m) meany

from a screen or wall by measure the distance from the
front s 1o the acrean/wall

Varity cormect front and rear tire pressurs. Sas 1.7 TIRES
AND WHEELS

Lowd wehicles with ridespassengencargd/accessones
Waight will compreas vehicle suspension slighthy

Stand motoroycle upright with front fairing aimed strasght
Iorsand,

LChack LOW baam (nght lena) for aligrment

4. Ses Figure 1-58. Tum ignition swilch 1o KGN, Sel
handlebar haadlamp switch to LOW beam possion

b Tum engine shop swilch to the run posdon
¢ Check that the correct pattern of kght s a double
rectangular pattern and s aligned with the honzon-

tal line as shown In Figure 1-57,

d. Adjust headlight alignment. See ADJUSTMENT
which follows,

Cheack HIGH baam (left lens) for alligrement.

a 5Ses Figure 1-58. Sat handisbar headlamp swilch o
HIGH beam position

NOTE

Low bararm fevimp wall Slay Murminaiod.

. Al .k maralll e as s ol aan ool o o

b. Check that the commect patiern of Eght = a ccular
patiern and is centered on the horzontal ne as
shown in Figura 1-57.

F e B =z’ == "wm
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ADJUSTMENT

HIGH baarm and LOW beam hawe indépendent sopssier
ECTEWE.

\ See Figure 1-58. The HIGH Beam adjuster (1) is on the left
and the LOW Bearn adjusier (2 is on the nighl undemeain
the front iring.

if hesdlamp requires adjustment, perform the iollowing

NOTE
&  To lower Deam, i Sdjiusier Ciocwise

& To raise beam, hwn adiusiar couniarciocimises

1. High beam adjuster (k)
2.  Low beam adjuster (rght)

Figure 1-58. Headlamp Height Adjustment




STORAGE

. GENERAL

1.20

REMOVAL FROM STORAGE

Gasoline is Nammable. Do not store motorcycle hawving
gasoline in tank within the home or garsge where open
flamias, pilot lights, sparks or eleciric motors ane presani
inadequate safety precaulions may cause an accident
which could result In death or serious injury.

If the motorcycle will nol be operated for several monins
squch s duning the winlor Season, thers ane Several Thengs
which should be done to protect parts Mjainat comosaon, o
preserve [he Dafery and o prevent the bulloup of gum and
varniah in the fusd sysham.

1. Fill fusl tank and ad & gaackne stabilizer. Use one of the
commarcially availabie gasolng stabidizers folowing e
manuisciurer's instructions. Fun anging untl treaked
pasoing has had & chancs o reach fusl NEciomn

2. Fill the ol tank. Ses 1.5 ENGINE LUBRICATION SYS-
TEM. Romove and plug the line leading from e od tank
bottom bo the ol pump feed fiting. This proventa &4 from
seeping pasl the check ball into the oil pump and filling
the angine fiywhed! cOmMpartmeant

3. FAemove batiery and charge as needed 1o masntien e
cofrec] voltage. See 1.4 BATTERY MAINTENANCE

4. Aamove the spark plugs, inpect A few agquins of engine od
into #ach cylindar and crank [he engine S-8 revolubons
Feinstall spark plugs. See 1.14 SPARK PLUGS

5. Adjust primary chain. See 1.10 PRIMARY CHAIN

B Check tire inflalion. See 1.7 TIRES AND WHEELS. K the
motorcycle will bo stored for an extended penod of Bme,
securely support the molorcycke ao that all wesghl = off
e tires.

Do not apply any oil 1o brake rotors or brake pads. Ol on

brake pads degrades braking efficiency and can result In
an acchdent which could result in death or serious injury.

7. Wash molded-incolor and cheome-plated suriaces.
Apply a hight fim of oil to exposed uncoated metal sar-
faces.

8. If motorcycle is 1o be covered, use a materal that will

et el e el smmaens oot raotacaks Bl oG

Aner extended periods of storage and prior to starting
vehicke, place transmission in gear, disengage clutch
and push vehicle back and forth a few times to ensure
proper cluich dissngagement. Improper clutch disan-
gagement could resull in death or sarious injury.

1. Charge and insiall battery. See 1.4 BATTERY MAINTE-
MAMCE

2. Remove and inspect spark plugs. Replace § necessary,
So¢ 1.14 SPARK PLUGS

3 Inspect sir fller slemenl. Replace if necessary, See 1.15
AIR CLEANER FILTER Elamant.

4. If fusl tank was drained, fill lued lank wish frésh gaachng,

& | oil feed line was pinched off or plugged, unplug it and
PO,

6. Start the enging and run untll it reaches normal operat-
ing emperature. Check fuids and refill to proper levels if
reguUened
a.  Chack sangine ofl level, Seo 1.5 ENGINE LUBRICA-

TIOMN SYSTEM
b Check transmission fuid levol. Ses 1.8 CLUTCH

7. Perdorm all of e checks in the PRE-RIDING CHECK

LIST in the Owner's Manual



TROUBLESHOOTING

1.21

GENERAL

T following check Bsi can be helplul in locating most oper-
ating troubles. Refer to the appropriate sections in his Ser-
vice Manual kor delailed procedures.

ENGINE

Starter Motor Does Not Operate or Does
Not Turn Engine Over

1. Engine stop switch in OFF position.
Ignition key awitch not OM.

. Discharged battery or loose or comoded connections
(Solenold chatlers. )

4. Starter control relay or solenoid nol functioning.

5. Electric starier shaft pinion gear nol Sngaging oF -
running clulch skpping.

6. Cluich lever pulled In. Viehichk in noutral.

7. Starter interock circull malfunction.

Engine Turns Over But Does Not Start

NOTE
Sog 4.11 ENGINE CRANKS BUT WILL NOT STAAT for spe-

oific leats,
1. Fuel tank emply.

2. Dischargoed baltery, loose or broken battery termnal con-
nactions.

3. Fouled spark plugs.

4. Loosé or shorling spark plug calics of connechons.,
5. Ignitian ming badhy out of adjustment.

L

Looge wire connection at cod or Dallory connachion oF
plug betwean ignition sensor and module. See Saction 4.

7. Ignilion coil not functioning.

8, lgnition modula nol lunciioning.

9. Ignitlon sensor not funclioning.

10. Sticking or damaged vahe or vabes.
11. Emgine ol o0 heavy (winter operation).
12. Ignition circuit iInteriock mafunction.
13. Mo output from the ECM. See dealer.

14. Inadeguate fuel pressure in fusl lnes (possible leak)
See dealer,

15. Clogged fuel filler. See dealer.
16. Clogged fuel injectors. See dealer.

17. Tripped bank angle ssnsor. Tum key to OFF, wait 15 sac-
onds, and then back 1o IGN again 1o star bike.

18. Wmnammmmmm
10 Blo oot from CRP somemr Sac daclar

Starts Hard

1. Spark plugs in bad condifion, heve improper gap or are
Peartialty Woukod.

2 Spark plug cables in bad condition and shoring,

3. Babiery nearly discharged.

4. Looss wire connection af one of the baliery erminaks, al
coil or al phug betwesn ignition sensor and moduls.

5. Theome controls nol adjusted comectly.
6 Ignition coll not functioning.

7. Engine oil 100 heavy (winter oparation).
B ignitkon nol imed propery. See dealer.
8

Vapor vent valve plugged or fuel ling closed off restricting
Husd Phcmar.

10. Waber oF irl in el Sysiem.
11, Abr ek &1 intalos maniok.
12. Valves sticking.

13. TP Sensor andior tast ilie scrow nol sol proporly. Soe
s

14, 02, IAT or ET sonsors damaged or malfunctioning. See
- "1

Starts But Runs Irregularly or Misses

: NOTE
Sad 4. 15 MISFIRE lor spocilic esis.
Spark plugs in bad conditbon or partialy foulsd.
Spark plug cables in bad condition and shorting.
Spark phug gap 100 Close OF 100 wide,
Ignation cod not tunctioning.
Ignition module Not unclioning,
Ignition sensor ot functioning.
Batery nearfy cischanged.

Damaged wire or loose connection af battery terminals
of ool

2. Intermiftent shor cincuit due fo damaged wire inaulatan,
0. Waler or dirt in fued system and Ihrollle body or filler.
11. Vapor vent valve plugged.

12. Throttle controls improperly adjusted.

13, Air leak at intake manifold or air filler.

14. Damaged intake or cxhaus! vabhe.

15. Weak or broken valve springs.

16. Incomect valve fiming.

17. OZ AT or ET sensors damaged or malfunctioning. See
ks,

18. TP Sensor not sei propery. See dealker.
19. Fused beved 100 low. Add gasoline.
20. Inoperathve fucd injecion. Soo dealar.

T

L



Spark Plug Fouls Repeatedly
1. Incormect spark plug.

\ 2 Piston rings badty worm or broksn.

3, Valve stem seals worn of damaged.
4, Vale guides badly worm.

5. Sensors damaged.

Pre-ignition or Detonation
(Knocks or Pings)

1. ive carbon deposit on piston head or combusiion
chamber,

Incorrect heat range spark phug.
 Spark plugs nat firing,

Igniticn timing advanced.

Fuel octane raling too low.

Intake manifold vacuum ieak.

Overheating

1. lnsufliclent ol supphy or ol not crculalng.
Clogged or damagad fina on ol cocler. .
Cooling tan nol aparating propery.

Leaking vaives.

Heavy carbon deposit.

Ignilicn timing retarded.

Valve Train Noise

Hydraulic ifter not funclioning property.
Bonl push rod.

& o B @ M

m o e @w R

—
s

Cam, cam gears or cam bushings worm.

FPocker arm binding on shaft.

Valve sticking in guide.

Excessive Vibration

1. Engine tie-bars loose, broken or improperty spaced.
2. |solator mounting Easloners oose.

LU A

Broken frame,

Primary chain badly wom or links tighl as a result of

5. Wheels not aligned and/or tires wom.

£ Intemsal enging oaobiem.,

ENGINE LUBRICATION
SYSTEM

0il Does Not Return To Qil Tank

0l ik esmpity.
Returm pumg gesars damaged.
. Restncted ol imes or fittings.

Engine Uses Too Much Qil or
Smokes Excessively

1. Pislon rings badly worn or brokén,
2. Vahe siem sesls worm of GAMaged.
3. Vake guides wom.

Engine Leaks Oil From Cases, Push Rods,
Hoses

1. Lisods parts

2. imperiect seal al gaskets, push rod cover, washérs, b,
To akd locating lsaks, use BLACK LIGHT LEAK DETEC-
TOR [Pari Mo, HD-25457).

3 Reatriched ol sl lins b ank
4. Reatricted brealhor pASSAgE(E) to mir cleanor,

ELECTRICAL SYSTEM

oo =

Fuel System Floods

1. Irdel valve sticking.
2 |ndel vahve and/or vahe seat worn of damaged.
4. Dirt or other loreign matter between valve and its seat.

Poor Fuel

e wm . mm em o B



TRANSMISSION CHASSIS

Shifts Hard Irregular/inadequate Brake Action
1. Chitch dragging slightly. Master cylnder low on fiuid.

2. Ghifter forks (inside fransmission) damagped. Brike Fw contams ar bubbles or moisture.
3. Comners wom off shifer cluch dogs (inside transmis- blasier of whissl Cylindar piston wom,

slon),

Jumps Out of Gear

1.
2

3
4

Shifier pawl improperly adjusted.

Shifier angaging parts (Inside WaNSMISSon) badly wom
e rounded,

Shiter forks bent,

CLUTCH

Slips

Chutch conbrols impropory adjiusted.

Drags or Does Not Release

1.
2

Clutch conirots impropery adjusted.
Clutch plates axcaashhy warpsd.

Chatters

i

Friction or atesl plales worn, warped or dragging.

S ko

™

Braks pads covered wilh greass of o

Brake pads badly worn o minimum lining thicknesas.
Braks rotor badly worn or warped.

Brake pacs dragQing or cxcessive braking (brake iades
due o heat buildup).

mmmmm lever free play (brake

Handling Irregularities

Tirek improperly inflaied. See 1.7 TIRES AND WHEELS.
Do not overinfiate.

Loose wheel axke. Tighten fronf axie o 35-41 f-ibs (53-
56 Nm). Tighten réar ade 10 48-52 N-lbs (65-T0 Nm),
Excessnve whiel hud Baaring play

Fims end tires oul-of-irue sideways (lire runout should
ol e mone than 0.080 in. (2.08 mmj)).

ERims and tiees oul-of-round Or eccentrc with hub (tire

rumoul should not be mone than 0.080 in. (1.5 mm)),
Irresguinr o pesaiopd Tront Line tresd wear.

Tirs and whesl unbalanced or waights on wWiong sias ol
i

" Sieering hipad bearngs mmproperly tightensd of woen,

Ses 1.13 STEERING HEAD BEARINGS, Check for

proper lorque and replace worn baarnings. Ses 2.17
FORK CLAMPS, UPPER AND LOWER.

Shock absorber or front forka not functioning narmally,

. Haavy front end Ioading. Non-slandard eguipmant on the

tronl end (such as heavy radio recervers, axira lighting
equipment of luggage) tends 10 cause unsiable handling.



SUSPENSION

When making adjustments, remember here ane two med-
ums i sefiing up & bike, geomsetry and suspenson. Bolh
% components work logéiher Decause suspension is a part of
geameiry. In order to solve handiing problams, | B mponsant
to diagnose the problem’s rue nalure. Chaitering, sliding or
an uncomiorable feeling are suspension-relaled. HanEng
mamhﬂ:mmmmm
unwanied characteristics can be sobved by sSuspension
Adjuaimenis,

The following tabéss list possible swspension and operating
oubdes and their probable causes.

Table 1-12. General Suspension Problems

mmmmﬁim
Feals loose or vague afler bumps.

bika continue 1o bounce as it iravels over MUMpks bumpa.

Whesl 1ends 1o “pogo” afier passing ower & bump. This & nolicoable by walching e

ADJUSTMENT SOLUTION

The bike botioms out or dips whils comaring.
Bikn hos oecossivg Drake dive,

Harsh ride particularly oves washboard surisces.
Bumps kick through handlebars or seal.

oVer rough roads.

wmmnm&mimumm#mni-1
miohs pronouncid over & senes of bumps and is ofien relormed 10 &3 “Packing Gowm."

Reduce rebound damping.

Susponsion ssams not 1o respond 1o bumps. This is evidenced by g challorng (a
mmmmwwmmmuwmnnﬁr

Increass COMPression damping,

Reduce compression damping.

Table 1-13. Rear Suspension Problems

ADJUSTMENT SOLUTION

"Pumiping on the Rear” occurs when you Ane Sccelerabng out

of & corner. This problems occurs in two vanebes.

1. Thae first type has a movement with & long siroke and a
high trequency.

2. Tha second version has a movemanl wilh 3 shor stroke
and hegh frequency.

Chattering during braking.

1. The shock is oo sofl InCreass compression damping. i
the adjuster iz already et 1o the maximum, add more
predoad 1o the spring (one Turn maximum).

2. In this case the shock i 100 hard. Decrease compraa-

Decreass the compression damping. i the problem persists,
decroasy rebound damping for a faster rebound rate. Less
spring preload may aiso help.

Lack of tire feedback.

Trnwummmmwmmm

corner or accelerating out of the comas.

The suspension is foo hand, Dwmmrmndmm-
ing

Table 1-14. Front Suspension Problems

TROUBLESHOOTING CONDITION
Nﬂmm

ADJUSTMENT SOLUTION
A good suspension is a balance between damging
and track condition. Finding this balance requires

sxpioring all possibie compression settings.

Lack of tire feedback.
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SPECIFICATIONS 2.1
e ———— —
\
Table 2-1. Dimensions Table 2-3. Capacities
! DIMENSIONS M. MM CAPACITIES u.s. LITERS
| Wheel Base 520 1320 | Fuel Tank (Inc. reserve) 3.7 gallons 14.0
| Seat Helght 1.2 782 ReserveLow husl Bght at 0.7 gallons 1.5
' [ s
| Ground Clearance | 40 102 O Tank
| g - 2.5 quarts 2.4
[ Trail | a3 8 | 10wet - Ko ol o chasge)
| ke 1 30 Fork Ol 14 Bunces 0.41
: Transmisson 1.0 quan 0.95
Table 2-2. Welght Specifications
. Table 2-4. Tire and Positions
WEIGHT-LLS. MODELS LBS. KG N
gl 2 SOLO
Wiel Waight 445 202 TIRE AND POSITION RIDING | OYWR
- g 2 = | Front 36 PSI
GAWR - Front 108 147 Duniop Sportmas Radial 1l (248 kPa)
12070 2R 17 D2OTFY
GAWR - Rear 525 238 == 5"5';"
Load Capacity A 184 Duniop Sponmax Aadial I . mﬂ:ﬁ"
e : - 18055 ZR 17 D207 J
Gross Vehicis Weight Reting (GVWR) [maximurm Aol
loaded vehicie weight) and comesponding Gross Axle Wght
Ratings (GAWR) are given on an information decal Kcated Table 2-5. Rotor Runout
on the steenng head,
RUNOUT IN. MM
FRONT '
Radkal 0.0177 0.45
Lateral 0.0248 0.83
REAR
Radkal 0077 0.45
Latoral 0.0154 0.39

Do not inflale any tire beyond s maximum inflation
pressure g5 specihied on tire sidewall. Overinflation may
cause tire to suddenly deflate which could result in death
OF BETIDUS injpury.




TORQUE VALUES

\ ITEMS . TORGQUE NOTES

Alfbix cover fasteners 12:36 Invibs 14Nm | page275

Airhom fagtener 72-96 invibs B10Mm | page2-62 3
hl-pu'lmuhnﬂrul 40-45 f-bs 5461Mm | page2-16

Aole pinch fasteners, front 20-22 hibs 27-30Mm | page2-14

Axle, front ' 39-41 frbe 5356Mm | ANTI-SIEZE, Left handed thread. page 2-8
Bank angle asnsor 12-36imibs |  1-4Nm page 2-60

Boll guard, upper 12.36 in-ibs 14Nm | page 251

Brake hand lover housing fasteners | 80-00indbs |  910Nm | page2-25

Brake lamp switch laslener, front 7-10indbs | OB-10Nm | page22S

Brake line p-ciamp tastener, front 36-60 In-ibs 4THm | page226

Brake ine p-ciamg tastaner, rear 36-60 in-ibs 47Nm | page2:35 B
Brake pedal astenar 2224nbs | 30-33Nm | LOCTITE 272, page 2-22

Brake pin hanger set, font 11-14 R-bs 1519 Nm | page 2-20

Birlhpnhrmrl-l.rl- 11-14 f-bs 15-20 Nm page 2-37

| Brake pin plug, rear 22-26 In-iba 23Nm | page 237 Wi
Humm reas 0-120 el 11-14 Nm page 2-T8

| Gakpor banjo bo, front 16-20 N-ibs 22.2THm | metric. page 227

| Cakpor banjo bott, rear 16-20 A-ibs 2227Nm | page 2-35 "

Caliper bano Bk, rear 16-20 flbs 222THm | page2-38

Caliper bleeder vaives 36-60 In-ibs 47TNm | metric. page 223

Calper carrier, rear 24-26 M-8 3295 Nm | page 2-16

| Gakper tasteners, front 1519ns | 2026Nm | page 220
Gﬂlrmwmm H—!?ﬂ-h; : 47-50 Nm page 2-28

Caliper mounting large fastener, rear |  18-21 ribe 2428Nm | page 238

| Gaiper mounting small fastener, rear 14-18 M-S 1924 Nm | page 2-38 o
mmm 3648 inbs 4SNm | page2-74

GChutch cable p-clamp 12-36 in-ibs 1-4 Nm page 2-53

Chutch lever clamp pinch fastener 36-60 In-bs &7Nm | page258

Chutch lever pvot fastener 39-48 in-bs 45Nm | page258 R
[ Electronic control module fasteners | 72.06inds | B11Nm | page 261

Engine shroud aif scoop 12-36 in-ibs 14 Nm page 2-76

I_Eﬂ‘l.ll.lil"ﬂl’l‘ﬂl.lﬂl‘l‘ 72-96 in-lba B-11 Nm page 2-67 o |
Fairing support bracket fastener 16-18 fibs 2226 Nm | page 2-62

Flashar fastenar - 30-40 in-lba 35 MNm page 260 N

Foolpeg mount tasteners, rider 108-132inbs | 12-15Nm | page 268
_Fnl'ltnm:r F2-30 fi-lbs 30-40Nm | page 2-42




ITEMS TORQUE
Fork clamp, ower 13—15ﬂ-ll-- -1ﬂri'ﬂ“'l'l LOCTITE 272, page 2-43
Fork clamp, uppsr 17-19 RS 2326Nm | LOCTITE 272. page 245
Fork damper locknet 22.30 fiibs 040Nm | page 2-41
Frmmm _ 12-36 In-lbs 1-4 Nm page 2-T1
Frml:hnﬁn‘hﬂ . R -H-SII'I-h: B8-69 hm e 2-53 ey
Emmmu 4651 R-bs 6669 Nm | page 2-53
Front Isolator snubber, upper 12-36 in-lbs 1-4 Mm page 2-53
Front isolator threaded frame insert 4951 Mbs | 86.4-69.1Nm | LOCTITE 222 page 2-53
Fuse block and relay fasteners 72-06 in-lbs B11Nm | page 2862
Hand lever pvot tastener 60-120indbs | G-14Nm | page 224
Handlebar clipon tastener, len 2426mbs | 333SNm | LOCTITE 272, page 264
Handlebar clipon fastener, right 24-26 M08 I-35Mm | LOCTITE 272, page 2-64
Headlight fasteners 2025inibs | 2328Nm | page 260
W"“’“m“"’ 72-96 In-ibe B11Nm | page 281
Hesl guard fusteners, passsnger 4572 inibs S8Nm | page289 il ek
Haal gunrd fastanarns, rider TZ-88 inviba 8-11 Mm page 2-68
INETFUASAL ClUShsr thaharer A48 In-iba 45 Mm paps 2-62
Licanae piate fastanars 6-48 In-ibs’ 4-5 Nm page 2-78
Main baftery ground tastener 72-96 In-ibe 811Nm | page 278 s
Master cylinder banjo bolt, front 16-20 s 22TNm | page 227
Master cylinder banjo bolt, rear 1820 h-bs 22.2TNm | page 2-35
Master cylinder cover tasteners, front ﬂ-uh-u 10-15Nm | page 2-25
M asier cylnder mouning Basteners. | 4g.72 in-ivs B11Nm | page 233
Mirror fastenars B0-70 fi-lba T-8 Nmi pags 2-80
Muffler mounting block fastener, front |  22:25 f-bs 034Nm | page 267
Miuffier mounting block lastener, rear | 32-36 fbs 4349Mm | page 267 5
Mutlar strap tastener, front 108-120indbs | 1214 Nm | page 267
Mutfler strap tastener, rear 48-60 in-ibs 57 Nem page 2.67
_Eﬂ_mrmm 120-144 in-lbs 14-16 Nm page 2-7T8
Gil drain plug 20-31 fbs 3942Nm | page 251
| Oil line fittings 20.31 fibs 3042 Nm | page 251
meﬂﬂ:h o Mh-ln 7-11 Nm page 2-T8
Pyt shaft pinch bolt 17-19 s Z326Mm | page 251
Ram air scoop _ 12-36 in-lbs 14Nm | page276
Rear fendss fastansr 12-36 At 1-4 Nem page 2-71
Ratar mounting fasteners, front 25-27 fbs S437MNm | metric, Rlapiace with new, page 213
34.37Mm | metrc. Repiace With new, page 2-16

FRotor mounting fasteners, rear




ITEMS TORQUE HNOTES
“Soak fasteners 12-36 in-lbs 14 Nm page 2-81
Shock absorer, lower 17-18 fibs 2326Nm | page 2-51
| Shock mounting astoner, upper 4851 fulbs 86-89Mm | page 2-55
_Shaﬁtmmm ) I H-12ﬂl'|-“ 11-14 Nm page 2-33 »
Shock reaarvoir clamp, rear 120-7144 -l 14-16 Mm page 2-T8
Sidestand brackst fastensrs 25.27 s 3437Nm | page284
Sidestand pivot bolt 18-20 heibs 2427Nm | page 284
Sidustand switch tastener 36-60 in-Ibs 47Nm | page 2-84
Sprocket cover fastener 12-36 In-ibs l4Nm | LOCTITE 222, page 2-70
Sprocket fasteners 3537 s 4850Nm | Repiace with new. page 2-18
Stering stem cap 38-42 M-S 52.57Nm | page 245 4
Steering stem pinch fastener | 17-19 s 2326Nm | LOCTITE 272, page 2-45
Swingarm brace mounting steners | 2527 B |  S437Nm | page 281
Swingarm prvot shaft 2428 s 32.35Mm | page 251 b
Switch housing fasteners, right | 2533 In-ibs 34Nm | page 257
Tl body work, lower | 23648 inbs 4SNm | page278
Tai body work, upper | 1236 n-ibe 14 Nem “F”";
Tail frame o frame 21-23 hn 2631 Nm | LOCTITE 272, page 2-78
Torca clamp | 404snen S4-61Nm | page267 '
Turn signals and refiectors | samnie 23Nm | page2.78 :
WVahwe stem nut | 40-44 in-ibs 45 Nm page 2-20




TIRE SPECIFICATIONS 2.2

 GENERAL ® DOT means that the rim meets Department of Tranepor-
N tafion Federal Motor Vehicle Salety Standards.
See Tabls 2-6.

Tires must be cormectly matched to whesl rima. Only the
tires Wsted in the fMiment tables balow can be used for
replacement. Mismatching tires and rims can cause dam-
age 1o the tire bead during mounting. Using tires other
than those specified can sdversely affect molorcycle
handling and could result in death or serlous Injury.

~ Ses Figure 2-1, Tire sires are molded on the sidewall. FRam
slze and contour are marked on the fim's exienor suriace
Exampla; MT 3.5 x 17.0 DOT

. ® MT designates the r|rr.1' CONBOUT,

& 3.5 ia the width of the bead soal Méasunsd i NChHes

Figure 2-1. Rim Markings

& 7.0 5 the normal diamsiar of he MM N NCHES, M-
U A1 the Daad seal deamebor.

Table 2-6. Tire Fitment-Tubeless Cast Wheels

WHEEL SIZE CONTOUR & Al VALVE DUNLOP SPORTMAX RADIAL Il
& POSITION AiM SITE HOLE DIAMETER TIRE SIZE
17 Ik = Fronil MT35x17.0 DOT 033 in 120070 ZR1T DROTFY
| 17 in. -~ Roar MT 55 x17.0 DOT 033 in 1A0SS ZR1T D207TU
e [ — - ———




VEHICLE IDENTIFICATION NUMBER

GENERAL

Theia full 17 digil serial or Vehicle ldenificabon Mumiber [V.1N.)
is gtamped on the steering head and on an information decal
al the same location.

Ses Figure 2-2. An abbreviaied VI.M. is stamped on the front
b Sighe of he crankcase.

NOTE
See Figure 2-3. Always give the VILN. or abbreviated VIN.
when ordering parfs or making inguines abow! your Bued
matancye.

e —

4 MZ AX 12 J 0 3

“Varies - can be 0-0 or X

e 1 MBSO b0 Enst Troy, W

Sampls V.|.N. a3 it appears on the steenng haad - AMIAX 120133400001
Sample abbreviated VLN, 33 it appsaans on the et sids crankcass - AX12X3400001

Figure 2-3. Vehlcle ldentification Number (V1LN.)

400001 -220000 = World
A20001-225000 = CA

=



WHEELS

GENERAL

Good handling and maamum tire mieage ant difectly retated
fer the care of wheels and lines. Reguiary inspect whaeks and
tires for damage and wear. if handling probigms OOCIr, S68e
1.21 TROUBLESHOOTING or Table 2-7

See 1.7 TIRES AND WHEELS for fre pressures. Keep tires
inflated to the recommended ar pressure. Alwidys Dalancs
iz wihee| after replacing a tire.

Do not inflate any tire beyond it maximuom inflation
pressurs as specified on tire sidewall. Overinflation may
cause tire to suddenly defiate which could resull in death
or sarious Injury. -

TROUBLESHOOTING

Saa Figure 2-4, Check lirg inflation pressuns i pasl once
each week. Al the SAMS TMe, NSpect ing (nid 08 DUNCILMeS.
cuts, breaks and olhor damags. Fapaat the iInspecion Deon
long trips.

Figure 2-4. Chacking Tire inflation Presaurs




Table 2-7. Wheel Service

CHECK FOR

Looap axlas.

Tighten front sxde with LOCTITE ANTI-SEFE 0 30-41 #-Ihs (53-56 Nmj,
Tighien rear axle with LOCTITE ANTI-SEIZE to 48-52 fi-lbs (65-T0 Nm).

Excassive side-play or radial (up-and-down)
pilay In wheel hubs.

not be more than 0,080 in. (2203 mm).

| Replace whes! beanngs.

Aims and tires oul-ol-lrue sidewsys: should |

Replace nms. Sec 2.8 TIRES.

Rime and tirea out-of-round or eccentric
willh hub:; showuld not be more than 0,080 in.
(229 mm).

[ Irrequiar oF peaked Tronl ting wisr

Roplscs &5 discriid under 2.5 FRONT WHEEL, 2.6 REAR WHEEL and

Fepiace nma. See 2 B TIRES.

2 BTIRES

Carract tire inflation
Carract tirg and whesl balancg,

Steering head baarings.

Chacl for prope iorus Bnd repiacs worn of damaged baarings. Ses 1.13

infiate tred 1o comect préssune. See 1 ?TrHESM_'IJWHEELE.

Slalic Dakhrdd mdy b Salisihciony § dynamic balancing lacilities are not
mmmm-wm

To prevent death or serious injury. use the following

guldelines when inatalling & new tire or repalring & fat:

1. Always locate and ellminate the cause of the original
tire fallure,

2. Do not patch or vulcanize & tire casing. These proce-
uwumhnmmmmm.numma:
blowout.

3. The use of tires other than those specified can
adversely affect handling which could result in death
or serlous injury.

4. Tirea and wheels are critical ltems. Since the servic-
Ing of these components requires special tools and
skills, Buell recommends that you see your dealer
for thesa sarvices.

STEERING HE.l.D BEAHmGs
ﬂij_'lp-ur'lub-ns Eht:l:hrm See 2.16 FRONT FORK
Shook absorbara Chack damping sction snd mounts. Sss 1.11 SUSPENSION DAMPING
ADJUSTMENTS.
Swingarm boarings, Chack for proper ionrgus and replece worm of demaged baarings

Sea 2 mE.mHGAFH AND BRACE

Buall rrcommends replacement of any tire punciured or
damaged. In some cases small punctures In the tread
area may be repaired from within the demounted tire by
your Busll dealer. Speed should not exceed 50 mph (B0
km/h) for the first 24 hours after repair and the repalred
tire should NEVER be used over B0 mph (129 km/h). In
emergency situstions, If 3 temporary repair is made, ride
slowly with as light of a load as possible until the tire ia
permanently repaired or replaced. Fallure to follow this
warning could result in death or serious injury.

h-d:nddruﬂhmﬂmlﬁﬂﬂ
mmrmuumm:mm+:~wm



FRONT WHEEL

REMOVAL

1. Place 8 scissor ok Under jacking point snd rmese fron] whes
ofl ground. For locasion of jacking point sed Figure 2-08
NOTE
Do nat aperate frovd brake kever with front whee! nemowed o
caNper pigfons may be forced owl. ABSeAling feEions MEQUINTS

cafpar disdssemiy
2. Remove the right side fender iastenars See 231 FEND-
ERS

3. See Figure 2-5 Loosen froni axie pinch fasteners (2)
irrtrich on front fork

4. FRamove axie (1)

NCOTE
The front axle 5 ol hjnaed s

5, Ses Figure 2-6, Raiso the whésl up unbl the rolorn Chiars
the callpsr and rotate the lork g COUNISICIOCKWES
allowing whsal clidrancs for removal

8,  Famows wheesl

1. Axie (left handed thread)
2. Front axie pinch fasteners (2) (metric)

Figure 2-5. Fronl Wheel Mounting

Figure 2-8. Front Wheel Removal and Installation




DISASSEMBLY

Bearing Removal

A NOTE

O single disc wheeds, aways remove the brake disc side

first. If the whesal has wo brake discs, remove the et beaning

firsl,

1. See Figure 2-7. Remove whesel bearings using BUSH-
ING AMD BEARING PULLER (Part Mo B43993-T) and
WHEEL BEARING REMOVER AND INSTALLER [Part
Mo. HD-44060).

2. Sparingly apply Exireme Préssune Lubricant [J-23444-4)
to the threads of the short forcing screw (1) 1o prolong
service e and ensure smoolh aparalion,

e e |

3. Assemble the short forcing screw (1), mut (2), Mice Dear-
ing {3}, washer (4) and bridge (5) from tha Whesl Bear-
ing InstallerFemover (HD-44060).

4. See Figure 2-8. Ingart the Front Whesl Bearing Remower
Collel (B-43993-T) into the wheel bearing untl it hully
seais against the bearing.

Figure 2-8. install Collet and Ball Bearing

5 et e Dall DEArng into ihe colled.

& See Figue 2-0. Thread the pullsr assemibly (1) into the
ol (2.

7. Hold the collet (2), and turn the forcing screw (3) 1o

8 See Figure 2-10. Place the bridge (1) against the wheel
by,

9. Hold the lorcing screw (2), and lurn the nul {3) clockwise
unil the bearing is free of the hub.



e [

e e
- 2o

Figure 2-12. Remove the Spacer

Figure 2-10. Remove the Bearing 13. Repest Steps 4-12 for ihe Dearing on the oifver eide of
Ph wie]
10. E-unFlgum?-H.Lmﬂﬂn.ﬂHJ_wmcﬂﬂ
Bridge (2). Hold the forcing screw (3) while holding e Front Rotor Removal
colal (4) 1o remove the forcing screw from the collet S o oy = 5 ;
i wigure 2-18, Romove and discard rofor mounting
11. Asmove tha ball bearing (5) and whoo! bearning (&) from - s

tha colled (4).
- S— 2. Remows mnd inspect brake solor () for wear and warp-
- ing. Sa& 1.7 TIRES AND WHEELS
Remows drve bushings (B) and discard.
Removs washars (9) and discanrd,
Resmonas nobor apnng (d) and discand,

CLEANING AND INSPECTION

o e = - Mever use compressed alr to “spin-dry” bearings. Very
\ ) high bearing speeds can damage unlubricated bearings.

ot :f,l'““'! St Spinning bearings with compressed air can also cause a

Bridge eyl bearing to fly apart, which could result In death or seri-

Forcing scraw ous Injury.

Collet 1. Inspect all parts for damage OF CXCESSE WeaT,

Wheel bearing NOTE

" XEB whee! boarings are designed as sealed beanngs which
Figure 2-11. Removing Bearing from Puller are nof intended 1o be disassembled, senviced or cleaned
wilh sehents:

12. See Figure 2-12. Remove the spacir,

Always replace brake pads In complete sete for comrect
brake operation. Never replace just one brake pad. Fall-
ure 1o Instsll brake pads as a set could result In death or
serious injury. N

=l - — & - P e



ASSEMBLY

1. Sew Figure 2-18. Install spacer (5).

2. Install new wheel bearings (2} inko hub wing sultable
. Press on oubsr race onby.

NOTE
Preas the rafor side beanngs in lirsl ensuning it is seated on
e shouider of the whesl. Followsd by pressing ine aifermdaie
side wntd i contacts the spacer

Do not allow brake fluid, bearing greasa, lubricants. sic.
to contact brake rotor or reduced braking ability will
occur, which could result in death or serious injury.

Bearing Installation

NOTE

On single disc wheels, alwayswisal the brake disc sice frat
If the whasl has two brake discs, inslall the left beaning first

The following procadurs describes the bearing installation for
i troel whool; the procedurs for the rear wheal & the same.

1. See Figure 2-1]. Install the Backing Plate (B-43993-11)
onloy the long forcing screw from the Whes! Baaring
Installer/Femover (HD-44060). with the smaller diamater
ioward the wheal hub. Inssrt the forcing screw and b
ing plats into e wihesl Fub,

l @ J
Figure 2-13. Install the Backing Plate (B-43993-11)
and Forcing Screw

2. See Figure 2-14. Sparingly apply Extreme Pressure
Lubricant {J-23444-A) fo the threads of the long forcing

ik e —_B____ o _ _ .. e . = _ ko __ _ _

inzert & new whoal bearing (2) sguarely into the hub,
with the letiered side pointing out (awaEy from the whesl).
Shide the Fronl Wheel Bearing Installer Tool [B-43003-
10 (2) ondo the forcing screw (1), with the smaller diam-
eier ipwand the beanng bore.

Ineziall 3 weashir (4), Mice bearing (5) and nut (6} onto the
forcaing screw [1).

While holding the forcing screw (1), tighten the nutl (B)
unitil the beanng & fush with the hub.

Remowe the nul, bearing. washer, Front Wheel Bearing
installer (B-43003-10) and forcing screw.

Figure 2-14. Install Bearing

See Figure 2-15. Remove the Backing Plate [B-43993-
11) from the long forcing screw. Reinstall the Backing
Fiale onlo Ihe forcing screw. with the amaller dlameter
toward the hex-hesd.

insor] he forcing screw through the whesal hub on the
opposite side of the wheel



15. Remove the nut, bearing, washer, Front Whee! Bearing
instller (B-43093-10) and forcing screw.

18 Install the wheel See INSTALLATIOM in this section
acoonding 1o the procedure in the Service Manual.

Figure 2-15. Insert Forcing Screw and Backing Piate

10. See Figure 2-16. inatall the spacer.

Wheel bearing
Front Wheel Bearing Instalier (B-43883-10)
Forcing scraw

Hits baaring

Figure 2-17. install the Bearing

Front Rotor Installation

1. See Figure 2-18. Install new spring (4).
2 Install new washers (J).

3. install rive bushings (8) inta rator.

NOTE

Figure insiall the Spacer Note the identifying mark of rodor is up and radius eng of dive
- - bushing (8) towand canter of whesel. S5ee Figure 2-18.

- 11. See Figure 2-17. Insert a new wheel bearing (1)
squarely into the hub, with the lefiered side pointing out

4. See Figure 2-18. Align reference dot on front rotor with
the vahe stem.

[ewary from tha wiesl).

12 Slide the Front Whee! Bearing Installer Tool (B43993- 5. install new rolor mounting fasteners in & criss-cross pat-
10) {2} onto the forcing screw [3), with he smaller dam- fem around the whesel o insure proper fitting befween
ster toward the bearng bore. rolor, fastener and bushing. Tighten to 25-27 filbe (34-

13. Install 8 washer (4), Nice bearing (5) and rut (5) onto the F7 Nm).
forcing screw (3.

NOTE

See Figure 2-16. Center the spacer while instaling the whee! - —
bearing. Fatiure fo center the spacer could cause e Dearing L I'““ﬂm"ﬂl II."I"“I"I - hnl fitted into

ot 1o pull o slemght property. Failure to comply may affect braking ability and

P . - . - B T e e L SN |



b Ses Figure 2-5. With pinch fsstenars (metric) loose,
INSTALLATION insert threaded end of wde (1) througn left sids fork,
whesd hub and thread imo right fork.

1. Rake front wheel to allow clearance for the caliper o

swjng under the front rotor. e. Compress the front suspension o make suré Il 13
free and not binding.
2. Install cafiper,
d  Tighten axie (1) (medric) 1o 39-41 fi-lbe (53-56 Nm).
a.  Align wheel so that rotor mounting lastoners strad-
dia calipar, NOTE
b. Rolale right front fork counterclockwise o algn call- The frowl forke i leff handed thread.
per with rotor.
4. See Figure 2-5. Tighten the front axde pinch lasteners (2)
€. Lower front wheel info caliper assemibby. 0 20-22 fi-bs (27-30 Nm).
3. Install front sde. S instal right side lender fasteners. See 2 31 FENDERS.

8. Apply LOCTITE ANTISEIZE LUBRICANT to axie.

latiibate

1. Fromt axle 6. Front brake rotor

2. Wheel bearing 7. Rotor mount tastener (B)
3. Front wheel 8. Drive bushings (6)

4. Front brake springs (8) 9. Washers (5)

5. Front wheel spacer



REAR WHEEL

2.6

\REMOVAL

1, See Figure 2-18. Remove calipar camer from Senggirm
by removing caliper carmer fasleners. See 215 REAR
BRAKE CALIPER.

NOTE
Da not operate réar brake padsl with rear whesa! removed o
caliper pision mey be lorced oul. Reseaiing pislon reqLees
calper clsassemibiy

Figure :-1i.mmtup;fhfhr!m

2.  FAamove dive balt. Ses 1.0 DRIVE BELT SYSTEM

1. Axie
2. Pinch bolt fastener

Figure 2-20. Rear Wheel Mounting, Right Side

- 3. See Figure 2-20. Ramowe rear sxia (1)
4. Remova rear whasl.

CLEANING AND INSPECTION

HOARNING

Hever use compréessed alr 1o “spin-dry” bearinga. Very
high bearing speeds can damage uniubricaled bearings.
Spinning bearings with compressad air can also causa a
bearing to My apart, which could result in death or seri-

ous injury.
1. ingpect all pars for daMAQE OF EXCESSiVe Wear,

2 Inspect brake rotor. See 1.6 BRAKE SYSTEM MAINTE-
MAMCE

DISASSEMBLY

1. FRemowe sprockel
A Femows sprocket fastenars and washars, Discard
lASberCTs.
b Remove sprocket from whesal,
2. Remow near rolor

a Sod Figure 2-23. Aemove and descard rotar moun-
ing tasseners (1)

b R and Inepect braks rolor for waar and wirp-
ing. Sep BRAKE ROTOR THICKMERS In 1.8
BRAKE SYSTEM MAINTEMAMNCE

3. Romove roar whasl baanngs using BUSHING AND

BEARING PULLER (Part Mo. B43093-8) and WHEEL

BEARING REMOVER AND INSTALLER (Part Mo. HD-

44060

NOTE
The procpdure ior he near wheal baanng emovel 8 the
game a8 front whee! beanng removal. See Baarng Rormoval
in 2.5 FRONT WHEEL.

4.  Remowe rodr wiiel Spacer (4),



Figure 2-21, Removing Whesl Bearing

ASSEMBLY

Do not allow brake flukd, bearing greass, lubricants, slc.
to contsct brake rotor or reduced braking ability wll
occur, which could result in death or serious injury.

1. See Figure 2-23. Install wheel baaring (3) on rolor side of
mOlereyche.

2. Imatall rear whesel spacer (4).

3. Install wheal boaring (3) on sprocket ssde of molorcyche
Remaove rear whesl bearng.
The procedure for the rear wheel bearing insiallatkon ks
the same aa front wheel bearing installation. See Bear-
ing Installation in 2.5 FRONT WHEEL.

4, |nsial sprocket

a. Position sprocket (B) on wheel [5) keeping lp of
sprockel tacing the inside.

b. Insiall mew sprocket fastenars (7)) and washers Bght-
ening to 35-37 fi-lba (48-50 MNmj.

5, See Figure 2-23. Install rear olor (2).

a. Position rear brake rotor (2) on whaal [5).

INSTALLATION

1. See Figure 2-23. Install the rear axke by thréading par-
ally i Swmgan.

g GCaenler whes! in swingarm and lowar bike o align
SragarTT and i

b Ses Figure 2-22. Coal the axie with ANTI-SIEZE
LUBRICANT.

g Shde axde through right side of swing arm and wheal
P,

2 Insiall drive belt. See DRIVE BELT INSTALLATION in 1.9
DRIVE BELT SYSTEM.

3. Install iler pulley. See IDLER PULLEY INSTALLATION
in 1.9 DRIVE BELT 5YSTEM.

4. install sprockst cover. See 2,30 SPROCKET COVER.

Mever tighten rear axle with swingarm brace removed.

5 Sees Figure 2-20. Tighton rear ace (1) 1o 48-52 fi-lbs (65-
70 Mmij

6. Tighten pinch fastener (2) on right skde of swsngarm o
| a0-4% fi-iba [S4-81 Mm)

7. Sas Figure 2-19. Install calpor camer and Tightan fas-
toner o 24-26N-Bbs (32-35Nm). Ses 215 REAR
BRAKE CALIPER.

NOTE

The brake pads may become cockad and will not aliow the
rodor lo slige into the caliper. Press on e brake pad from the
outside of the caliper io sirarghien oul ihe pad.

Always test motorcycle brakes at low speed after servic-
ing or bleseding system. To prevent death or serous
injury. Busll recommends that all brakes repairs be per-
tormed by & Buell dealer or other gualified mechanic.

e {f?ﬁ




_
il

XA

1. Robtor mounting fastener [8)

2. Brake rotor

3. Wheel bearing
4. Wheel spacer

Figure 2-23. Rear Wheel Assembly

—



CHECKING CAST RIM RUNOUT 2.7

GENERAL

Check wheels for lateral and radial runoul bélore instaling a | .
e tre. | Wheel Truing and Balancing

Rim Lateral Runout ' [

1. See Figure 2-24. Install iruing arbor in wheel hub and 5 |
place wheel in WHEEL TRUING AND BALANCING | i |
STAND (Part No. HD-99500-80).

2. Tightan arbor nuis 5o hub will turn on it bearings.

3. Chack rirm lateral runout by placing a gauge rod or dial
indicator near e rm bead Replace wheel I Wteral | |
runaut exceeds specification shown in Table 2-8. | _

Rim Radlal Runout

i
1. See Figure 2-25. Install druing arbor in wheel hub and | -\
place wheel in WHEEL TRUING AND BALANCING | \
STAMD (Pari No, HD-55500-80) s e
2. Tightan arbor nuts 50 hub will lurm on 1S beanngs. / g,j - \ Gauge
Check radial runout as shown. Replace whee! f runcut |

gxcsads apacification shown in Tabis 2-8. el
. Figure 2-24. Checking Cast Rim Lateral Runout

Table 2-8. Wheel Runout e

e
0

=

| el
e
CAST WHEEL NG em |
e ——— .I B | & I

Maximium Lateral . R

1 102 | |
Runout | R | | |, {1
Maximum Fadial |

. 0.76
Runout 0.030 [




TIRES

2.8

GENERAL

Inspect tires for punctures, cuts, breaks and wear al leasl
wieekly.

# Always check both tire sidewalls for armows Indicai-
ing forward rotation. Some tires require differant tire
rolation depending on whether tire is used on front
or rear wheel. Installing a tire with the wrong rotation
could result in death or serious injury.

# Duniop front and rear tires for Busll molorcycles are
not the same. They are not interchangeable. Use
front tire ONLY for a front tire. DO NOT put & rear tire
on the front of & vehicle. Failure 1o follow this warm-
ing could result in death or serlous Injury.

Some tires have arrowd molded Into the tire sldewall
Thess tirea ahould be mounted on the rim with the arrow
pointing In the direction of lorward rotation. The yellow
clrele on the aidewsll is & balance mark and should be
allgred 180 degraes trom the balance mark (blue dot) on
insiche of rim.

REMOVAL

Hemove whool from moloroycke. Sea 2.5 FRONT
WHEEL or 2.8 REAR WHEEL

-l

2. Deflate tire

3.  Seo Figure 2-26. Loosen both tine Deads from rim flangs

Do not use excesaive force when starting bead over rim.

4. |f a bead breaker maching s nol availabie, aftach Rk
PROTECTORS (Part Mo. HD-01289) o fhe nm. Usng
tirg tools (not sharp Instruments), start upper bead over
edge of nm at vahwe. Repeat all around rim undl firs] baeaed
IS OWEr Firm.

5. See Figure 2-27. Push lower bead into rim well on one
side and nsert tire tool undemeaih bead from oppose
sice, Pry Dead over rim edge. Remove tine from rim.

6. Hemove vake stem if it = damaged or lesks.

remove tire from rim |,1
My -

I_




CLEANING AND INSPECTION

1.  Clean inside of ling wilh dry rag.

%
2. Ifrim s dirty or cormodead, chéan wilh a SIIT wine brush.

3. Inspect tire for wear and damage. Replace worm or dame
aged fires. See 1.7 TIRES AND WHEELS.

INSTALLATION

MWARNING

Only Install original equipment (stock) tire wvalves and
valve caps. A valve or valve and cap combination thai i
oo long may Interfere with (strike) adjacent components,
damage the valve and cause rapid tire deflation. Rapid
tire deflation could cause loas of control. These svents
oould result in death or serious Injury.

Aftermarket valve caps that are heavier than the siock
chap may have clearance i slow speeds; bul, sl high
apeed the valve/cap will be moved outward by centrifugal
force. Thia outward movement could cause the valve/cap
1o strike the adjacent components, damage the valve and
cause rapid tire deflation. Rapid tire deflation could
couns loas of control. Thess svents could result in death
or serieus Injury.

1. Damaged or leaking wake slema must be replaced
2. Install and tighten fstoner jo 40-44 in-ibs (£-5 Nm)

3. Thoroughly lubricale rim flanges and bolh baads of bre
with tire lubricant.

4. See Figure 2-28. Slarting at the vale stem, start first
bead inta the m well uaing a bead breaker maching. I
no maching is avalablie, work bead on a8 far a8 poasibie
by hand. Usa & tire tool to pry the remanng Dead over
rim flange.

5. Starl 180" rom vahe stem hole and place second bead
on rim. Work bead onfo nm with bre looks working
toward valve in both derections.

' Do not Inflate over 40 pal (Z7T5 kPe) to seal the beads.
Inflating the fire beyond 40 psi (275 kPa) 1o seat the
beads can cause the tire rim assembly to burst with force
sufficlent to cause death or serious injury. i the beads
fail to seat to 40 psi (275 kPa), deflate and relubricate the
bead and rim and reinflate fo seat the beads, but do ol
excead 40 psi (275 kFa)

6. Apply air to stem 1o seat beads on Am. it may be neces-

Figure 2-30. Checking Tire Radial Runout

Table 2-9. Tire Runout

RUNDUT

i

Rzl
Latersl

il

M
0E0
Dado

B

1
2

02
A3




Checking Tire Lateral Runout

1. See Figure 2-20. Tum wheel on axie & MEeSSTrS
amount of displacement from a fieed poind o e sioe-
wall.

2. Check tire read for appropriste runout specilicalion. See
Table 2-9. i runout is more hen specificalion, remove
tire froem rirm.

3. Check rim bead side runout. See 2.7 CHECKING CAST
RIM AUMOUT, Bepiace mms notl mestng specificabions.

4.  |natall tre and check again for tre iread bl rumdut

Checking Tire Radlal Runout
1. Se¢ Figure 2-30. Turn wheel on axie and measure ead
radial runout.

2. Check tirg tréad for appropriate runout specification. Sod
Table 2-9. If runout is more [hen SPECIcAtion, remove
firé froem rim.

3. Check rim bead runout. See 2.7 CHECKING CAST RiM
RUMOUT, Replade rims nol mssing speciications.

4, Imslall birg and check Birg resd radial runoUT Bgaan.

ADJUSTMENT

Wheel Balancing

Wheel balancing |8 recommanded to improve handing and
rducs vibraton, sepecially ol hegh romd Spascs

in mosl coses, static balancing using WHEEL TRUING AND

BALANCING STAND (Part No. HD-99500-80) wil produce

satislaclory rosults. However, dynamic balancng. ubikoing a
wheel apinnes, can be used o produce iner iDlemances for
better high-speed handiing characterstica. Follow the ngtruc-
tions supplied with the balance maching you are Using.

NOTE

I¥ the rear whee! on the XBSE will noft 7 on & siock dynamic
spin balance shat, use the Carlson wihesl balance shaf (Par
No. AF15).

WEIGHTS FOR CAST WHEELS

The maximum weight permissible to accomplish balance is:
e 1.00z (28 g) total weight applied 1o Ihe front wheel.

® 2.00z (56 g) lotal weight applled 1o the rear wheel.
Wheels should be balanced 10 within 1/4 oz. (7 g) at 60 MPH
(97 KMH),

See Figure 2-31. Use only WHEEL WEIGHTS (Part Mo
43602-94Y) which have special seff-adhasie backings.
Apply WHEEL WEIGHTS fo the flal suriace of the wheal nim.

1. Make sure that area of applicalion s completely clean,
dry and free of oil and grease.

2. Remove paper backing from weight. For additional adhe-
ghve strength, apply three drops of LOCTITE SUPER-
BONDER 420 to adhesive sice of weight.

3. Locate s fiat surface on the right side of the whesl im
mmwﬂrmnmmghmm

[ SN ey O e T i

NOTE

it wihesl gesembly is out of specification (T oz froml, 2 oz fear)
rofale fire and rebatance untll wheel is within specification.

i

Y,

Figure 2-31, Wheel Weights



BRAKE PEDAL

REMOVAL

L

See Figure 2-22. Remove colier pin (7) and discard.
Remowve clevis pin [2).

Aomove pedal kstenar (5).

Remowve shift breke pedal sleave (4).

Remowve pedal bushings (3).

Remowve breke pedal (6]

INSTALLATION

See Figure 2-32. Install pedal bushings (3).

ingtall shift brake pedal sleews (4).

Ingtall brake padal (6) using LOCTITE 272 and sghien
fastanas (5) o 22-24 M- (30-33 Mm).
Imgall clevia pin (2.

Install new cotber pin (7).

N

bushings
Shift brake pedal slesve

Figure 2-32. Brake Pedal Assembly




FRONT BRAKE MASTER CYLINDER AND HAND LEVER 2.10

\REMOVAL

CLEANING AND INSPECTION

NOTE

Stepa | is not required lor remowving the masier CySnoer
assembly from the handiebars. Do nol NiSassamie MEESIer
cylinder Lriess protiema ars axpanenced

1. Drain beake fluid into 8 switable container. Discand usad
fluid acconding o local laws

a, Install a lengih of plastc twbing owr CalpeT DiSaar
vahsa. Place free énd in & SURSDEE COMEMeT

o, Open bleedar vaive [malric) about 1/2-wm
Purnp Drike hand lever 1o drain brake R
Tighten blsader vabas 1o 38-80 in-lba (4-7 Nm)

Damaged banjo bolt seating surfaces will leak when
reasaembled. Prevent damage to ssating surfaces by
carsfully removing brake line componants.

2, See Figure 2-35 Remove the banjo bolt (12) (metric)
and bwo coppdr washars [14) to disconnect Dinke B
{13) from master cylindar (4). Discard copper washas

3, Unpilug terminal (11) to detach Drake amp swich (10)
NOTE

The individugl pars of the brake lamp swilch ane nol senace-
bk, Replace switch Lpon G,

4.  Remove mounting clamp fastensrs (S) (rreedrac) fo GRlach
mapglar Cylindar resarvoir (4) from handkehar

DISASSEMBLY

Brake Hand Lever

1. See Figure 2-35. Remove pivot bolt nut (8) (metric) and
pivol bolt [15) from hand lever phot.

2. Detach front brake hand lever assembly (7) from hand
levar pivot

3, Delach front brake lamp swilch (10) by removing e
awitch fastenar (9).

Front Master Cylinder

1. See Figure 2-35. Remove master cylinder cover (2) by
remiovang cylinder cover fastenars (1)

2 Discard excess brake fluid.

3. See Figure 2-34. Remove rubber boot (1) and dGscan.

4. See Figure 2-33. Depress piston assembly (1) and
rermowe internal snap ring (2) and discard.

Clean brake system components using denatured alco-
hol. Do nat use mineral-bass cleaning salvents, such as
gasoline or paint thinner. Use of mineral-base solvents
causes deterloration of rubber parts that continues after
sssembly. This may result In improper brake operation
which could result in death or serious Injury.

1. Clean all parts wih denatured alcohol or DLO.T. 4
BRAKE FLUID Do nol corntaminate with mineral oil or
olfer sobvents. Wips dry with a chean, inf free cloth. Blow
put drilled passages and bore with & clean air supply, Do
ol 1158 & wire or similar insirument 10 clean drillad pas-
EAQEE in bofiom of nesERoIr,

2. Inspeci piston bore in master cylinder housing lor scor-
ing. pitting or cormosion. Repiace housing if any of these
conditions ane found,

4. Inspect oullel porl that mates with brake line filling, As &
crimcal sealing surface, replace housing If any scratches,
dents or ofher damage |8 noted,

1. Piston ssssmbly
2. Snap ring

Figure 2-13. Pigton ll.l*llml:ll'rlnml:.ﬂindﬂ




ASSEMBLY

Front Master Cylinder

1.
2,

Olptain PISTON ASSEMBLY KIT.

Sea Figure 2-34. Assemble new pision components
placing small end of spring (5) behind primary seal of
piston (4).

Lubricate master cylinder body and pslon soals wilh
special lubricant found in the service parts kit

When Installing snap ring to secure master cylinder, be
&ure the snap ring anaps Inio place. Fallure 1o 88 30 can
result In improper brake operation which could result in
death or sarious injury.

4,

-3

6.

BEABD LN

. Pivot bolt

Ses Figure 2-35. Insart piston assambly (B), apring firal,
into FrAster cylinder resoroir (4).

See Figure 2-33. Sacure piston assembily (1) wilh a naw
snap ring (2).

Ses Figure 2-34. inatall ridge on Bool (1) M0 GRoowe on
platan (3).

Brake Hand Lever

LB

2

Sae Figure 2-35_ Lubnicate pivol baolt {15) with LOCTITE
ANTHSELZE.

Align hole in hand lever (T) with hole in hand lever pived
and ingtall phaot Dol (15) theough lop of hand lever pivol
and fighten to 80-120 indba (3-14 Mm).

BT P

Reservolr cover lasteners
Reservoir cover
Reservoir cover gasket
Master cylinder reservolr
Master cylinder housing fastensrs (metric)
Piston assembily
Brake hand lever
Pivot bolt nut (metric)
Brake switch fastenar
Brake switch

Brake switch terminal
Banjo bolt (metric)
Brake line

Copper washers




INSTALLATION

—

Ses Figure 2-35. Install front brake lamp swilch (10).

g Insial brake lamp switch (10) wilh sasich Esiener
(9] and tighten o 7-10 In-ibs (0.8-1.0 Nm).

b, Connect breke swiltch lerminal (11) 0 brake Emp
gwitch (10)

c. Tesl swich action Tang on Swilch mis! ressass
whan hand loves 15 Moved

Ingtall master cylinger 1o handisbar by laslening ciamp
wilh Kisteners and tighten to B0-50 n-lbs (S-10 Mm)

ra

Usa only copper crush banjo washers (See Parts Catalog
for Part No.) with D.O.T. 4 brake fuld. Earlier silver Banjo
washers aré nol compatible with DLO.T. 4 fuld and will
not seal properly over time. Fallure o comply may
adversely attect braking ability and lead to brake failure

which could reault in death or serlous Injury.

MWARNING

To svold leakage, verify that banjo washers, banjo bolt.
hydraulic brake line and masier cylinder bore are com-
pletely clean,

3. Spo Fgure 2-38, Connect brake B 10 msster Cylnder
using two new copper washers (14) and banjo bt [4)
[ratric) mnd tighten o 18-20 f-ba (232-27 Nm)

4. Sas Figure 2-36, Vorily Draks [amp swiich wirgs Gire Tagit

Lm0

See Figure 2-35 Femown Ded Masisr Cylnoer Cower
gcrew (1), cover (2] and cover gasket (3)

& See Figure 2-37. With the master cylinder in & kevel pos-
tion, add D.O.T. 4 BRAKE FLUID. Bring flusd level o
within 1/8 in. (3.2 mm) of moldoed Doss nasde front mas-
ter cylindar resarir.

F 8 Venryprﬂ;erupemmnulhmterqmwmn
Actuate the brake lewer with the reservoir cover removed
A slight spurt of fluid will break he surtace i all miemal
COMPonents ang working propery.

B. Bleed brake system. See 1.6 BRAKE SYSTEM MAINTE-
MAMNCE.
9. See Figure 2-35. Aftach master cylinder cover (2) and

cover gasket (3). Tighten two cover fasteners (1) 1o 9
13 indba [1.0-1.5 Nm).

Check for proper brake lamp operation before riding
molorcycle. Visibility is a major concern for molorcy-
clists. Failure 1o have proper brake lamp operatlon could
reguit in death or serious injury.

10. Tum ignition key switch 10 ON. Apply brake hand lever to
test brake lamp operafion. Tum ignition key switch o
LWFF

Figure 2-36. Brake Lamp Switch Connectors

Figure 2-37. Brake Fluid Level
{Standard Brake Resarvoir Shown)



FRONT BRAKE LINE

REMOVAL

1. Dwain brake fluid into & switable container. Discard of
s Musd acconding 1o local laws.

#, Install a length of plastc ubing over caliper bissder
valwe. Flace free end in & suilable contaings

b, Open blegder valve [methc) about 12-um.
c. Pump brake hand lever to drain brake fukd
d. Tighien blesdar vaive to 36-560 in-lbs (4-T Nm)

2, See Figure 2-38. Remove p-clamp (1) detaching brake
lirus frcm rlgid sice of lowsar ok Clamp.

Damaged banjo bolt seating surfaces will leak when
reassambled. Prevent damage o seating surfsces by
carsfully removing brake line components

3. Bee Figure 2-35. Remove master cylinder banio bolt [12)
(matric) and two coppdr washars (14) 0 diSconmbc]
brake line from master cylinder (4). Discard copper
WAAN#TE

4, Sea Flgure 2-38, Remowe calipor banjo boll (5) (mednc),
two copper washars and were form (3) 0 econnect
braks lind (2) from calipgr, Discand coppas washans.

& Carefully inspect the braks line for dents, cuts, chaffing
of olher defocts. Replace the brake line  any damage is
riated,

INSTALLATION

CAUTION

To avold leakage, verity that gaskets, banjo bolt, hydrau-
lic brake line and master cylinder bore are completely
clean.

1. 5ea Figure 2-35. Connect brake line |13} to master cylin-
dor (4) usang wo noew copper washers (14) and a banp
baolt (12) (metric). Loosely nstall bolt into master cylin-

T,

2, FRoute the brake line from the master cylinder o the cal-
per. See 01 HOSE AND WIRE ROUTING for fronl brake
line routing.

Use only copper crush banjo washers (See Parts Catalog
for Part No.) with DUO.T. 4 breke fluid. Earller siiver banjo
washers are not compatible with DUO.T. 4 fluid and will

not seal proparly owver time. Failure fo comply may

aalsamae el il ol EBeablbie e 2. o ud Leead o B b o B "0

2.11

To evoid leaksge, verity that gaskets, banjo bolt, hydrau-
lic brake line and caliper bore are completely clean.

i Insiall braks ine 1o caliper.

2 Ses Figure 2-38 Insall new copper washer, brake
i (2], W COppir washaer and wire form (3) onbo

bango bolt {5)

b Finger tighten Danio boll (5) onio front caliper being
carsful not o pinch wire form [(3) while tghtening,
W e should rotate Sround Danjo Dol risely,

. Twisl brake Eve (2) inlo wire lorm (3) spiral and clock
warg T BQAINE! DAEROET vRlve (4),

4. Tighlén p-clamg with tasienar (1) on lower iriple clamp to
350 in=lbs (4-T7 Mm)

1. P-clamp
Z. Brake line
4. 'Wire form
4. Blesder vaive
5 Banjo boit



& Ses Figure 2-35_ Tighten master cylinder banjo bolt {12)
{metric) to 16-20 fi-lbs (22-27 Nm).

6. Ses Figure 2-38. Tighten brake caliper banjo bolt (5)
{metric) to 16-20 A-lbs (22-27 Nm).

Murwni—trmtqu- brakes at low speed after servic-

7. inaiall bleedar vaive il removed. Refill master cyfindis
and bleed brakes. See 1.6 BRAKE SYSTEM MAINTE-
MAMCE.

Check for proper brake lamp operstion balore riding
motorcycle. Visibliity la a major concermn for molorcy-
clista, Failure to have proper brake lamp oparation could
result in death or serfous injury.

8 Tum ignition key switch 1o OM. Apply brake hand ke 10

sl braks lamp operabion. Tum ignition sy @esich 10
LOCHK,



FRONT BRAKE CALIPER

REMOVAL

1.  Drain brake fluld into & sultable container. Discard wsad
fluid according to local laws.

8. Install a length of plasiic ubing over caliper Difsdier
valve. Place free and in & suitable container

b,  Open bleeder valve (metric) about 1/2-turmn

¢. Pump brake hand lewer o drain brake Buid

d. Tightan bleadar vabwe o 36-60 in-lbs (4-7 Mm)

CAUTHOMN

Damaged banjo boll sesting surfaces will leak when
reassambled. Prevent damage io sesaling surfaces by
carefully removing brake line components.

2. Ses Figure 2-40, Disconnact brake ling ai calipsr. Sea
2,11 FRONT BRAKE LINE

3. Femove calipar mounting faatenars |5

4,  Slide calipar down hé rolor to char fork owar and then
ramove off rofor

DISASSEMBLY

1.  Saa Figurs 2-41, Ramdawe pen hangsr aat (1), cabpsr pad
sprng (2) and brake pads

2. Split caliper by removing caliper lasienars (3)
4. Sea Figure 2-42. Remove and dscard o-fngs (5).

4. Ses Figure 2-30. Remove pistons using a BRAKE P15
TON REMCWER (Part No. B-42887)

1
2
3. Banjo bolt (melrc)
4
5.

Figure 2-40. Front Brake Caliper Mounts

. Pin hanger sat
1. Caliper pad apring
3. Caliper tastenars

Figure 2-41. Pad Spring (Typical)




CLEANING AND INSPECTION

INSTALLATION

Clean brake $ysiem components using denatured alco-
hol. Do not use mineral-base cleaning solvents, such as
gasoline of paini thinner. Use of mineral-base solvenis
causes deterioration of rubber parts that continues after
aggembly. Thia may resull in improper brake operation
which could result In death or sarious njury.

1, Clean gll parts with denabred slcohol or DUOLT. 4
BRAKE FLUID Do not contaminate with rmirdral of o
other sobwents. Wipe dry wilh a chean, lint fres cioth. Blow
oul drilled passages and bore with a clean air supply. Do
not ESe & wire or samillal IRSrument 10 claan dnied pas-
SAQER

2, Carsdully inapect all componenils, Repiace Sy parts that
appear damaged or worm. Do not hone calipsr pEsion
bt

Alwaya replace braks pads In complete sets for cormect
brake operation. Mever replace just one brake pad. Fall-
ure 10 Inatall braks pads as a ssl could reault in death or
serious Injury.

3, Inapect brake rotor and pads. See 1.8 BRAKE SYSTEM
MAINTEMAMNCE

4. Chack rotor surface. Fepiace If warped of badly sCofed
Son Table 2-10

Table 2-10. Front Rotor Runout

| RUNOUT M. LM

| Radial 0.0177 0.45
| Lateral 0.0248 083
ASSEMBLY

1. See Figure 2-42. Inatall pistons and o-rings

a. Lubricate mew o-rings (6], pistons (S). and caliper
piston bores with DLOLT. 4 BRAKE FLLADL

b Install two new o-rings (6) n grooves of each peston
bore,

¢ Install pistona (5] in sach peshon hore.

2. Install mew o-rings (8) between caliper halves.

1. See Figure 2-42. install brake pade (10).
2  Install pin hanger sel (1) and tighten to 11-14 fi-lba (15-
19 Mm).

3. Rotais front fork counterclockwise and Install caliper on
caliper mount. Using LOCTITE 272, tighten fastenars (3)
o 35-37 fi-lbs (47-50 Nm)

4 PBolale tront fordcaliper clockwiss and slide caliper onlo
i

MWARNING

Uisa only copper crush banjo washers (See Parts Catalog
tor Pari No ) with DLO.T. 4 brake fluid. Earlier silver banjo
washers are nol compatible with DUO.T. 4 fluid and will
nol seal properly over time. Fallure 1o comply may
adversely affect braking sbility and lead to brake failure
which could result in death or serlous Injury,

5 install brake line to caliper, See 2.11 FRONT BRAKE
LINE

f Bissd front brakes. See BLEEDING BRAKES In 1.8
BRAKE SYSTEM MAINTEMAMNCE

Check for proper brake lamp operstion belore riding
motorcycle. Visibility s a major concern for motorcy-
clinta. Fallure 1o have proper brake lamp operation could
result in death or serious Injury

7. Tum ignition kiry switch 1o ON. Apply brake hand lever o
teat brake lamp operatssn
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Figure 2-42. Front Caliper Assembly




REAR BRAKE MASTER CYLINDER 2.13

REMOVAL

1.  Deain brake fiuid into 8 suitshle contsiner. Discard usad
flusd acconding to local laws.

A, Install a lengih of plastic ubing ower calipar blaader
valve. Place fres end in a suilable containde:

b Open bleeder valve (matric) about 1/2-lwm

¢ Pump breke fool pedal to drain brake flusd.

d, Tightan bisader vahwe io 36-60 in-lbs (4-T hm)
2, Hemove brake padal See 2.5 BRAKE PEDAL

3, Hemove heal geard Sese 220 FOOTPEG, HEEL
GUARD AND MOUMNT,

4, Spe Figure 2-47, Aemove brake réservoir hose al masion
cylindar

ODamaged banjo bolt surfaces will lsak when reassem-

Brake line
Banjo bodt (metric)
Fastenars (2) (metric)

LN

bled. Prevent damage 1o seating surfsces by canshully :“mtﬂmm
removing brake line components. mg
. Remote reservoir hose
5. Femove seat. See 2.38 SEAT Figure 2-44. Rear Master Cylinder Mounting

6 Sea Figue 2-43 Dwoonnec! brake Bghl ConmPdCion
IoCuled whdar e Saal

10. Sea Figure 2-45. Distach remobe resarwnr.

& Hemowe 1op clamp (4) on hose connecled 10 masier
e

b Bomow lastensr (2) 1o detach resarvwosr (1) from
frame if necassary

Flgure 2-43. Brake Line Switch Connector

=]

Remove right side rider footpeg mount. See 2.29 FOOT-
PEG, HEEL GLUARD ANLD MOLUIMNT.

8 Ses Figure 2-47. Remows banjo boll (2] (mednd) and o
coppar cresh washers (3) 1o detach brake switch (1) from
master cylinder (4}, Discand copper crush washers.

- S —— B ER L me . e e . B R m



DISASSEMBLY

1. Ses Figure 2-48. Siide rubber boot on rod assemily (3)
sway from master cylinder body (1).

2. Defpress rod assembly (3) and remove internal snap ring
(2). Discard snag fng.

3. Remove plston assembly (4) from masier cylinder body
(1)
Loogsen adjuster locknut on the rod assambly (3).
Remaove the clevis from the rod assembly [3).

NOTE
Do nof gisassemble masfer cylinder umnisss problams ane
axpanianced. Discard all seals duning e datssmily procs-
curg, install 4 complete rebuild kit upon asseminy:

CLEANING AND INSPECTION

Clean brake systam componants using denatured alco-
hol. Do net use mineral-base cleaning sohents, such as

gasoling or paint thinner. Uss of mineral-bass sclvents
causes deterioration of rubber parts thal continues alfter
sasembly. This may result in improper brake operation
which could result In desth or ssrlous Injury.

1. Thoroughly clean master cylinder and all brake sysiem
componants, Stand magsier cylindor on wooden biock o
Towal to protect seating aurisces
& Examing walls of master cylinder ressnolr or

scratches and grooved. Replace if damaged
b Verify that vent holes on masier cylnder ane com-
pletely open and free of dirt or debris

2. Inspect boot on fronl of masler cylinder for cuts, Tearm o
genaral deterioration. Replace i necessary

ASSEMBLY

1. Obtain PISTON ASSEMBLY KIT.

;
|

Figure 2-46. Master Cylinder internal

2 Soo Figure 2-48, Assomblé Rew peslon coOMponsnts
placing small end of spring behind primary seal of pision
(L]

3 Lubncate masier cylinder body (1) and pision seals (5)
with DUOLT. 4 BRAKE FLUID

4. Piscs round side of rod assembly (3} over pision,
Depieas piston (4) into master cylindsr body (1) and
BBCure with & new snEp nng (2)

Snap ring must be snapped into the groove of the masler

cylinder body. i the snap ring is not properly inslallad,

improper brake operation could result In death or serl-

ouB injury.

5. Tuck nubber boot on rod sassembly (3) into master cylin-
der body (1).



INSTALLATION

1. Sea Figure 2-47. Install master cylinder (4) onlo oolpeg
rmount with tasiensrs (11). Tighten o 72-56 indbs (B-
11 Mmi).

[

Install rear brake swilch (1) and bango Dolt (2) and ew
copper cnush weshars (3). Tighten o 16-20 fi-bs (22-
27 M),

k2

Install foolpeg mount o Imame. See 2.29 FOOTPEG
HEEL GLUARD AND MOUNT.

Use only copper crush banjo washera (See Parts Catalog
for Part No.) with D.O.T. 4 brake fluid. Earlier silver banjo
washers aré not compatible with DLO.T. 4 fluld and will
not seal properly over time. Failure o comply may
adversely affect braking abliity and lead 1o brake ieilure
which could result in death or serious injury.

To avoid leakage after assembly, verify that banjo wash-
ers, banjo bolt, hydraulic brake line and bore of master
cylindar are complataly clean.

4,  Sou Figure 2-45, Connecl romols ressnin

@ I mmowed, allach romole resenolr (1) to fame
using clamp fastensr (2). Tighten to 48-72 in-iba
(5.4-8,1 Mm),

b Attach hose (3) Io roar brako reserer uEing clamp

See Figure 2-43. Connegcl brake ling swilch CoOnnecion
undar saat.

[ Fy)

inatall heal guard. See 220 FOOTPEG, HEEL GUARD
AND MOUNT

m

install rear brake pedal. See 2.9 BRAKE PEDAL

|

Adjust rear brake pedal. See BRAKE PEDAL ADJUST-
MENT In 1.6 BRAKE SYSTEM MAINTENANCE

=

Inslal mastor cylinder to brake pedal. See 2.9 BRAKE
PEDAL.

Always test motorcycle brakes st low spesd after sarvic-
ing or bleeding system. To prevent death or serious
injury, Buell recommends that all brake repairs be per-
formed by 8 Buell dealer or other qualified mechanic.

10. Add brake fluid and bleed brake systom. See 1.6 BRAKE
SYSTEM MAINTEMAMNCE.

AAWARNING

Check for proper brake lamp operation before riding
motorcycle. Visibility Is a major concern for motorcy-

e 1

S ENO SN

=8

Switch/Banpo ol

Brake line

Copper washer

Rear master cylinder body
Clevie pin

Pedal bearing

Sloove

Brake pedal tantenes
Brake pedal

Cotter pin

Rear magter cylinder mownt screw

Figure 2-47. Rear Master Cylinder Assambly




REAR BRAKE LINE

REMOVAL

1. Remove seat See 2 38 SEAT.

To protect against accidental start-up of vehlcle and pos-
sible personal Injury, disconnect the negative hﬂﬂ'
ceble before proceading. Inadequate salely precautions
could cause & batery explosion, which could result In
daeath or serious injury.

2. Disconnect battery by unthréading fRalenss nemoving
megalive cable (black) from bamery first See 1.4 BAT-
TERY MAINTENAMCE

3, See Figure 2-48. Disconnect brake ne connector from
ungder seat in tha froni of the batiory.

4. FRemove right side hasl guard See 220 FOOTPEG
HEEL GUARD AND MOUNT

B Draen braks Buld into & suitable contaener, Discard ussd
Husdl Accordng 1o local laws

a8, Install a length of plashic lubeg over cahpar Dibader
vy, Place fres and in 8 suifable conlainae:

b Open blesder valae [matric) about 1/2-tuen
¢ Purmp brake foot pedal bo drain Broake Musd
d.  Tighlen bissder vahe 1o 38-80 n-lba (4-7 Mm)

8. Sea Figure 2-48. Remove p-clamp (3) and wire form (2)
sacuring brake ling (1) 1o the | side of meangarm™

CALUTIOM

Damaged banjo bolt seating surfaces will leak when

reassembled. Prevent damage o sesting surfaces by

carefully removing brake line components.

7. Remove banjc bolt (4) from rear calipgr, Discard copper
WalEarE

B. See Figure 2-50. Remove brake ling switchibani boR
from rear masier cylinder. Discard coppar washar

8. Remove brake line from molorcycia

2.14

Brake line
Wire lorm
P-clamp

Banjo bolt

Figure 2-49. Rear Brake Line

Fﬂl‘:!ﬂ.ﬂwmms-wlﬂ:fﬂun}uﬂuh



A

INSTALLATION

1. See Figura 2-50. Install brake ling Sadlchbanio Dol wilh
new copper washers to the master cylindsr Tighisn o
16-20 N-ibs (22-27 Mm).

NOTE
Tighten the right side banjo boit with FLARE NUT SOCKET
locd (SNAP-ON Part No. FRXM14) or & crowsdool

Use only copper crush banjo washers (See Parts Catalog
tor Part No.) with D.O.T. 4 brake fluid. Earlier siiver banjo
washers are nol compatible with DUO.T. 4 fluid and will
not seal properly over time. Fallure o comply may
adversaly affect braking ability and lead to brake failure
which could result in death or serlous Injury.

2. Ingtal brake Hne Swilch/band DON and e oD
washars to rear caliper. Tighten o 18-20 f-lba ([22-
27 Mm),

4 Ses Figure 2-40. Securs braks e (1) o lef sde of
awingarm with p-clamp (3), wirg lorm [2), and Bghlén 1o
36-80 in-lbs (4-7T Mm). See D1 HOSE AND WIRE
ROUTIMNG for brake line routing

4. See Figure 2-51. Connect brake ne swilch connacion
underneath seat. Sea 0.1 HOSE AND WIRE ROUTING
for braka line routing

5. Inatall righi hoal guard. See 229 FOOTPEG, HEEL
GLWAD AND MOUNT

8. Blead biakes. See BLEEDING BRAKES in 1.8 BRAKE
SEYSTEM MAINTEMAMNCE

Always connect the positive batlery cable firsl. ¥ the
positive cable should contact ground with the negative
cable installed, the resulting sparks may cause & baflery
explosion which could result in death or sarious injury.

7. Install battery by fhreading posithve cable (red) o
threaded hole first tightening to 72-08 in-Ibs (8-11 Nm)
Sea 1.4 BATTERY MAINTEMAMNCE.

g, [Instal seat. See 2.38 SEAT

Check for proper brake lamp operation before riding

motorcycle. Visibility is 8 major concern for motorcy-

cligts. Fallure to have proper brake lamp operation could

result in death or sericus injury.

8. Tum ignition key OM, depress rear brake pedal and
check for proper beake light operation,

Afier completing repalrs or bleeding the system, always
iest motorcycle brakes at low speed. f brakea are not
opersting property or braking efficiency Is poor, 1esting
&t high speeds could resull in death or serious injury.

10. Tesi ride motorcycle and check for proper brake opera-
TN,



REAR BRAKE CALIPER

REMOVAL

NOTE

Steps 1 and 2 ae not required fov deiaching caliper from
rodor. Dvaln fiwld only when aizaasembiling caliper

Damaged banjo bolt ssating surfaces will leak when
resasembled. Prevent damage o seating surfsces by
carefully removing brake line components.

1.

Dirain brake fiuid into & suitsble container. Deacand used

Muid acconding 1o ocal laws,

A, Install & length of plastc ubing over caliper bleeder
valve, Place fres and in & sutabls containe:

b, Opan bleader vabe Jrmeiric) aboul 1/2-um

¢, Pump braks foot padal to drain brake fiusd

d,  Tightan bissdar vaheg 1o 38-80 In-lba [(4-T Mm)

Remove banjo bolt connecting brake bne 1o rear caliper

S60 2,14 REAR BRAKE LINE,

See Figure 2-51. Remove calipsr mounting iaatenes (B

and T,

DISASSEMBLY

2,
3,

Sou Figure 2-51. Remove pin plug (5) and pad Randger
{matric) to free brake pads.

See Figure 2-53. Remove spring clip (1)

See Figure 2-54, Remove piaton (3) using BRAKE CALI-
PER PISTON REMOVER (1) (Part Mo, B-42887) wilh
adaptor (2)

Ramown two Q=fings fmml'lWWﬂ ang oS-
card.

(RS L

2.15




CLEANING AND INSPECTION -

R TSRS

Clean brake sysiem components using denatured alco-
hol. Do not use mineral-base cleaning solvenis, such as
gasoline or paint thinnar. Use of mineral-basa solvents
causes deterloration of rubber parts that continues after
sasambly. This may result in improper brake operation
which could result In death or BSOS injury.

1. Clean all pars with denstured alcohol o DUOLT. 4
BRAKE FLUID. Do nol contaminale with mmnersl od or
ather solvenis. Wipe dry with 8 claan, ni fres clolh. Blow
oul drilled passages and Dore with a chean air supply. Do
not use B wine or similar esirument 0 chian driled pas-
SAGES.

2. Carehuly inspect all components. Replace any parts that
appear damaged or womn. Do not hone caliper pesion
bore.

L1

3, Inspect brake rodor,

a. Measure rofor thickness. Roplacs i minimurm k-
s I8 leas than 0.18 in. (4.5 mm)

b. Check rolor surface, Raplace i warped of bDadby
scored. Sae Table 2-11

Ahways replace brake pads in complate ssts for comect
brake operation. Never replace just one brake pad. Fail-
ure to Install brake pade aa & set could result in death or
sarious injury.

4, Inspact brake pads lor damage oFf ExCERGNE WBET
FAepiace both pads as a set  the fnchon maleral of
aither pad 8 worn 1o 0.04 n. (1.0 mm) of ees.

1. Brake caliper piston remover

ASSEMBLY 2 Adugter
- 3. Piaton
1. Sea Figure 2-53. Place ciip (1) inside calper body as

sl'mwn_*g Figure 2-53. Removing Aear Brake Callper Platon

NOTE

To ensure proper brake pad-io-brake rofor Clearance wihen Table 2-11. Rear Rotor Runout
the caliper is installed, pision must be pressed all he way im0 :
fhe borg whenover new brake pads are ussd RUNOUT IN. MM
£ Insiall pisions anc o-finge. Radial 0.0177 0.45

a.  Apply a light coat of DUOLT. 4 BRAKE FLUID fo o -| |- , 0.0154 0.0
rings, peston and caliper piston bore, | — -

b, Place two new o-rings insade grooves of pesion Do
c. Install piston inside calipar body.
3. See Figure 2-53. Install brake pads (3) wsng pad hanger

and pin plug (2).
g. Install pad hanger pin (mekrc). Tighten o 11-14 fi-
lbs (15-19 MNm).

b. Install pin plug. Tighten to 22-26 ln-lbe (2-3 Nm).



INSTALLATION

i. Ses Figure 2-52. Install caliper mount clip (1) § remowed

2. Ses Figure 2-51. Install caliper assembdy oh Caspar
mounl. Brake pad surfaces must face rear brakes robor

A, Instal large caliper scress (T) (meiric) Bghlening o
18-21 fi-lbs (24-28 Mrn).

b. Inslal small callper screw (&) (menc) tightening 1o
14-18 fi-lba [19-24 Mm).

¢, Install callper camier onto swinganm Bghiening calk-
par camier lasbeners (§) 1o 24-28 fi-ba (33-35 Nm)

Lse only copper crush banjo washers [Se¢ Parta Catalog
for Part Mo.) with D.D.T. 4 beake fluld. Esrller silver banjo
washera are nol compaltible with D.OUT. 4 fuld and will
not seal properly over time. Fallure to comply may
advarsaly affect braking ability and lead to brake failure
which could reault In death or serious injury.

CALITIOMN

Ta svold leakage. verity that gaskets, banjo bolt, hydrau-
lic brake line and callper bore are completely clean.

3, Ses Figure 2-81, Connact brake line (1) o caliper using
two naw copper washars (3) and banjo bolt [2) [metns)
Tighten 1o 18-20 fi-lba (22-27)

=

Dopross rear Drake padal several Bmes 10 et Drake
pads o proper position wilhin calipar. Bleed brake ays-
Tam

5. Verify propar fluid level 5 resanoir

Always test motorcycie brakes at low speed after servic-
ing or bleading system. To prevent death or serlous
injury, Busll recommends that all brake repairs ba per-
tormed by a Buell dealer or other gqualified mechanic.

B. Turn ignition key swilch to ON. Apply brake pedal to test
brake lamp cperation. Turn ignition key swilch o LOCK

ﬂ'ul'q'ﬂuﬂ"ﬂf'”_'i

Check for proper brake lamp operation before riding
motorcycle. Visibllity Iz a major concern for motorcy-
cllats. Failure to have proper brake lamp operation could
rasult in death or serious injury.

NOTE

Avoid making hard stops for the firsd 100 mies (160 om) o

Flgure 2-55 Rear Resarsoir



FRONT FORK 2.16

. GENERAL o E

shder assembies. Each assembly has an inlemal compres-
sion spring which supporis the forsard wesghl of e vehicie
and rider. The compressson spring eaends and reiracts o
cushicn the ride ower rough oF imeguiar road surfaces An oi
filled damping mechanism conirols the islescoping achion of
aach luba/slider assamiby

See 1.11 SUSPENSION DAMPING ADJUSTMENTS lor
moee Information,

|
The front fork consists of two telescoping Duter tubednner i
I
1

REMOVAL

1.  Femove front 'Itnq-r. Sea 291 FEMDERS.
Pemove front whesal. Sea 2.5 FRONT WHEEL

3. RAemove calipsr mounting iastensrs. Ses 2.12 FRONT
BRAKE CALIPER.

4. Ses Figure 2-56. Loosen upper and lower fork clamp |
pinch fasteners. |

'. wliimisi

; ) Figure 2-57. Stopper Ring
DISASSEMBLY

NOTE
Record nder suspenson getmngs before disassembily.
1. Remove front fork. See REMOVAL in 2.16 FRONT FORK.

2. See Figure 2-58. Clamp the FORK TUBE HOLDER
| TOOL (Part No. HD-41177) in & vise and mstall the uppar
| front fork in the halding tool.

Figure 2-58. Fork Tube Holder (HD-41177)
A Ses Figure 2-59. Remove snap ring (2).

Figure 2-56. Upper and Lower Fork Clamp Pinch
Fasteners

5. See Figure 2-57. Remove fork from upper fiork clamp and
slide the sioppar ring up and ower the fop of e ok

& Ses Figure 2-69. Remove fork from lower fork clamp (8).



Rebound adjuster screw
Snap ring

Preload adjustar

Fork cap

Preload pina %
Praload washer

Slider piston

Flgure 2-59. Fork Cap lﬂlﬂtrl'r

L T TR

4, Ramowe proload adusier [J) by hrming oouUniSMO-

Wi,
NOTE
Affer hlly wunihvpading prsiosd adfustsr (3. gently pull on
Acjuster

&, Remove lork cap (4) from ouler luba,

€. Ses Figure 2-80. Move Ihe fork assembly from the Rokd-
ing tool and compress fork in the FORK SPRING COM-
PRESSION TOOL

(B[ T

Flgure 2-60. Fork Spring Compressing Tool

7. Ses Figure 2-61. Hold damper rod assembly (3) and
remove fork cap (1).
NOTE

See Figure 2-61. Carefil not io damage prelcad ping (£
whila Andding damoer o secamieiy (91

SRR

Figure l-ﬂLHulclng.n-nw.Rndhwnhw

8. Sea Figue 280 Uncompress lork and remove from
FORK SPRING COMPRESSION TOOL

10. Sea Figure 2-87. Owor drain pan, remove spring (18),
Spring ool (15), and drmin ok od

11, Drain rermaineng ok ol By pumging thes damping mod (11)
approsmately B 1o 10 times or unlil dampeng rod Moves
triry

12, Clamp fork upsids down in the FORK TUBE HOLDER
TOOL over drain pan allowing fork oil 1o drain,

13. Romowe conler boll (14) 10 rdlaase dampeng rod aesem-
by (11)
NOTE
Be carell nol o drop damping g assembdy info ol pEn
Wil emoving oenfer bolt

14, Remove centerng plate (12) from dampaning nod (11)

Be carstul not fo scratch the slide pipe or the outer tube.

improperty operating forks may lead to a loss of control
which could result in death or serious Injury.

15 Remowe dust saal (26) o access 0il S0al Slopper
ring [(25])

16. FReboase the oi seal shopper ring (25) out from the outer
tube with 8 emall pry ool

17. Using a shde hammer action, remove the slide pipe (27)
from The: ouler tube (18]

18. Remove the shide bushing (21) from slide pipe by prying
e siicke bushing at the split.

NOTE
Canefud noi i over expand slide bushing.



Damper Rod Disassembly

IMPORTANT NOTES
Sae Figure 2-87. Disazsembly of damper rod s nol regusred
wniezs damper locknut {10) has been moved. F damper rod
\needs servicing refer 1o the Firebolt Parts Calalog (Part No.
Bo574-03Y) for kit imformadion.
If damper locknul has been moved, procesd with e Iolos-
ing disassembly and assemibdy procediures ior Seitng e cor-
rect range of maobion.
1. See Figure 2-59. Lighily tum the rebound adjusier sCrss
(1) coumer clockwiss fill it stops
2 See Figure 2-87. Holding the damper lockmut (100,
unscrew the rebound adjuster assembly (9) and remove
troom damper rod assembly (11).
3. Femove damper locknul [(10) from damper nd GEsemoly
(11}

CLEANING AND INSPECTION

1. Thoroughly clean and inapect all pars. Replace any
parts that are bent, broken or damagsd

2. Ses Figure 2-67. Chock e alide pipe (27) and ouler
tube (18) for scom marks, scraiches and eCasshe o
abnarmal wear. Reglace i wirn OF darmsdged.

3. Chack the slide bushing (21) and the guide bushing (22)
foor amcaaahss waar of scratchas. Replace I damaged of
WOrm,

4, Raoplace the stopper ring (19) ¥ distorted.

&, Maasure apring [18) fres length. Roplace aprings ahomed
than servics woar Bmit of 5.13 in. (232 mm)

6. Ses Figure 2-62. Measure slide pipe runoul Replace
pipd I runout sxcesds the senvice wear mil of 0.008 m
(0.2 mmj,

[

BT Gty

ASSEMBLY

Damper Rod Assembly
MNoie
Skip lo lork assembly if damper rod assemidy wis nof disas-
semived.
1. SHFi;UFEE-ﬁ.Flﬂhmrmdﬂ‘mwmml
(10) on to damper rod {11) clockwise Wl it Sghtly botioms.

NOTE
Sab Al ke o the evect Sme SLEDeTEIon Soiiires.

& Lightly twen the mebound adjusier SChiw (9] counter
cipcawize il it stops.

i Tom the rebound adjusier screw lhree Tl tums
chockwise,

3. Fully fwead rebound adjusier assembly (8) onio the
damper rod sssembly (11} undil i lighlly bottoms. Do not
ngheen.

4. Theead the damper locknat (10) until bottome lightly on
the rebound adpusier assamibhy, Do not fghlen

5 Tuming the rebound adjusler screw (9) counter clock-
withe Traese full lurma or until sIops.

6. Tighlen the damper loclonut (10) to 22-30 f-lbs (30
40 Mm)

T. PRepeal for other fork sssembly.

Figure 2-63. Rsbound Assembly and Fork Cap Assembly
Fork Assembly

1. See Figure 2-67. Wrap the and of the siide pipe (27) and
the skde bushing channal with tape to avosd damaging
thee il saal bp when nstalling.

2 Instal & new cust seal (26) and stopper ring (19) onlo
the shde pipe (27).

3. Coat the ssaling lips of tho new il seal (24) with fork ol
of saaling grease and install onto the shde pape wilh ils
marked ssde facing The dust seal (26).

. Remove the tape Irom thie shde plpe end.

5. Install the ssal spacer (23), he guide bushing (22) and
the shde bushing (21) onto the skde pipe (27).

6§ Coat the siide bushing (21) and the guide bushing (22)
with fork oil.

The cuter tube can move freely up and down on the slide
pipe. Always hold both the slide pipe and outer tube to
prevent damage to bushings and seals.

7. See Figure 2-67. Drive the guide bushing (22) with the
seal spacer (23) and oll seal (24) into position in the
ouler tube using a FORK SEAL DRIVER (Part Mo B-
43721). See Figure 2-64.

. R P N L R T TR v (R [ N |



9. Place the fork in the FORK TUBE HOLDER TOOL (Part
No. HD-41177) and clamp into vise horizontally.

10, See Figure 2-57. Install the centering plstes (12) onto the
damper assembly {11) and nsert ihe damper assembly
intd the: slide pipe (27).

11. Replace the sealing washer (13) and centor bolt (14)
{matric). Tighten e center bolt to 22-30 iba (30-
40 Nm).

12, Remowe the trant fork from the FORK TUBE HOUDER
TOOL and install back in the FORK TUBE HOLDER
TOOL vertically.

g e

T T—

Figure 2-84. Fork Seal Driver

NOTES
The recommanded lork ol is hydraule fork ol Type E”.

Uise only TYPE E FORK OIL (Par! Mo, HD-89884-80).

13, Pour 7 oz. (204 oc) imo he lork pips.

1d. Pump the damper rod approximately 12 o 15 s o
wnlil resistanco is el

15, Place tha dampar rod in the fully bottorned posilion and
compress fork complataly,

168, Pour 7 oz, (204 cc) mone fork ol into the alide pipe.

17. See Figure 2-65. Adjust fork oil lovel with FRONT FORK
QIL LEVEL GAUGE (Part No. B-500004A) so thal A s
4.8 in. (118 mm) irom Bhe top of the fork tube.

AN

Ourber tulse

Adjuster
Damper sisembly

Ty

e

Figure 2-85. Measuring Fork Ol Level

18. See Figure 2-67. Inslall spring (18) and coliar (15).

18, Move fork assembly from holding iool io the FORK
SPRING COMPRESSION TOOL.

20, Sea Figure 2-81. Install proload washar (4) and alidar
piston (5).

21. Hold damper rod assembly (3) and install lork cap (1)
from damper rod assembly (3) tightening to 22-30 h-lbs
(30-40 Mm).

NOTE

Soe Figure 2-61. Carefid not to damage predosd ping (2)

whils holding damper rod assermibdy (3],

Z22. Apply fork ol or hight grease 1o o-fings on prokoad
adster and nstal preload adjusier (3).

23. Install snap rng (2).



INSTALLATION

1. See Figure 2-57. Inziell one front fork sssembly nio
kit Bork clamp.
\2. Slide the stopper ring over top of fork assembly and nfo
Qroove.

H WARMNIMNG

Carefully Install the fork Inio the upper fork clamp. Forc-
ing the fork into the upper fork clamp could move the
giopper ring out of the groove which will not allow the
correct upper fork clamp load resulting in possible oss
of control of the motorcycle and could result in death or
SENOUS imjury.

3, Install fork assembly imio upper fork clamp.

Baoth forks should display the same numbar of alignment
lines. Forks thal are*nol properly aligned may lead o &
losa of control which could result in death or serious

Injury.
4, See Figurs 2-88. Poaition fork with alignment lines (4)

vigible and reflecior facing to he side and Gohlen e
lowar fork clamp, Do not tghen,

Fapaal aap 1 through 4 on second front fork

Temporanily install froni ade o ho ork assemblied O
virifty correct alsgriment

Use LOCTITE 272 on uppar lonk clamp asiensrn and
tighten to 17-18 f-lbs [23-26 Nm)

Usa LOCTITE 272 on lower fork clamp astensms and
tightan 1o 13-15 fi-lba [18-20 Nm)

§. Fepasat torque sequence in steps 7 and 8

10. Inatall front brake caliper onto caliper mount. See £.12
FRONT BRAKE CALIPER.

11. Inatall front whesl. See 2.5 FRONT WHEEL
12. Install front lender. Sog 2.37 FENDERS.
13, Check hoadamp alignment. See 1.18 HEADLIGHTS

1d. Adjust front forks suspensson o nder preferences. 500
1,11 SUSPENSION DAMPING ADJUSTMENTS

=

b |

-

1. Rebound adjuster screw

2  Preload sdjuster rut

3. Four preload alignment lingés visible
(tactory setting)

4.  Alignmant lines

Figure 2-88. Front Fork Prelosd And Rebound Adjuster
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FORK CLAMPS, UPPER AND LOWER
REMOVAL

1.
2
3.

Rarmove front fork assembiies. See 216 FRONT FORK
Femove handisbars. See 2 27 HANDLEBARS

Sea Figure 2-68. Remowe cable siraps afached 1o W
uppar fiork clamp.

™|

Figure 2-68. Cable Straps On Upper Fork Clamp

10.
11.

12.

Romove intake cover. assembly See 234 INTAKE
COVER ASSEMBLY

Ses Figure 2-69 Remove steenng stem pinch fastenes
(2}

Under right sige of front fairing. cul cabie strap hoidng
ignition switch, fuse block and right handiebar Switch
wires. See 7.3 IGNITIONHEADUGHT KEY SWITCH

Unplug the ignition switch. See 7.3 IGNITIONHEAD-
LIGHT KEY SWITCH

Seo Figure 2-60. Hold or brace he lower fork clamp and
remove stearing stem cag (1)

Remove the upper fork clamp (4).

Raomowe the lowar fork clamp (8)

Remove ignition switch. See 7.3 IGNITIONHEADLIGHT
KEY SWITCH.

if steering head bearings need replacing. see 2.18
STEERING HEAD BEARINGS

INSTALLATION

1. Ses Figure 2-569. Install the lower fork clamp () Into the
sheering siem bore and install the upper fork clamp (4).

2 install sieering stem cap (1), Tighten but do not torgque

H'l.'fl’-l"”“"- G

Carefully install the fork into the upper fork clamp. Forc-
ing the fork into the upper fork clamp could move the
stopper ring out of the groove which will not allow the
wmmm-mmmmmmmﬂ
the molorcycle which could résull In death or serious
Injiery.

5 stal one frond fork assembly into lowsr lork clamp (B,

4. Ses Figure 2-67. Skde the stopper ring (19) over top of
ik assembly and inlo groove

5 install upper clamp on fork assembly. Tighten bul do nat
iyl lower oMk clmp panch laslaners
B, Repest previous bwo Steps on sacond fork assembly.

]

Tighten steenng siom cap 10 38-42 fi-lbs (52-57 Nm).

install stearing slém pinch bol applying LOCTITE 272
and tightsning 1o 17-18 fi-Iba (23-28 Nm)

forks should dispisy the same number of allgnmant
Forks thai are nol properly aligned may lead to 8
ol contred which could result In death or serous

% See Figure 2-66. Position both forks with same number
algnment lines (4) visible and reflectors tacing 10 the
sades. Do nol lighten.

10. Use LOCTITE 272 on upper fork clamp fastenars and
tighten o 17-18 fi-bs (23-26 Nm)

11. Use LOCTITE 272 on lower fork clamp fasteners and
tighten 1o 13-15 M- (18-20 Nm).

12. Repeat torgue saguence in sieps 10 and 11.

13, Install intake cover assembly See 2.34 INTAKE COVER
ASSEMEBLY.

14. Install handiebars. See 2 27 HANDLEBARS.
15. See Figure 2-68. Install cable straps.

a Instal cable stap to the rght of ignition swilch
securing right hand switch and brake line wirea to
upper fork clamp.

b Install cable sirap fo the left of ignition switch secur-
Ing left hand switch and cluich cable wires 1o upper



L

Figure 2-89, Steering Stem Assembly
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STEERING HEAD BEARINGS 2.18

REMOVAL & Ses Figue 2-T2. Place the upper bearing squarcly
in e sieerng siem bore with the inner rece lip
poaniing sway from sheenng head.

' e . - e oo b SseF 2-T1 :;r! the at&ar:'rg hiesed bearing

| ift ground. For location of poinit see Figune - e a7 .
:_r;? : - e installation fool inlo The upper bearing, with ihe

showdiier into the beaning bore,

. Insart the lorcing screw from the steering head
pearing rece nstaler hrough The sieering head

7. FAemove breke lever housing. See 2,10 FRONT BRAKE
MASTER CYLINDER AND HAMD LEVER.

3. Bemove front forks, lower lork clamp, braks and s bearing moialalon ool
&8 front-and assambby.
4. Ses Flgure 2-60, Loosen sieening siem pinch las- A
tenar (2] and upper and lower fork camp pinch ias-
1enars (3, T) .
" o
b, Brace whissl while removing steering siém cap fas- o i I - e

temar (1) ; F
g, Femove upper lork clamp (4) and froni-and assem- -
by which includes front whosl, sissnng stemiower =N K

= | ™
fork clarmp. .} o \‘“‘—-'___..- -
4, Pemove upper and lowor siiening hesd bearings (5) e
a See Figue 2-70. Locate notches inskde stesring . g
head atem Done (UPEer Deanng remaoved for clanty . Steanng Head Bearing Race Installer
b Place a sultable 100l In the notches of the steernng (Part No. HD-38302)
slem Dore and remove upper And Kwr Eeerng

P Doaringsa,

(Part Mo, B-45521)

Figure 2-71. Steering Head Bearings Installation Tools

Figure 2-70. Lower Steering Head Bearing MNotches
{upper bearing removed for clarity)

. NOTE
Discard steering head bearings and repiace Wil new. Steor.
ing head bearngs are nol AeLEEADEe.

INSTALLATION

NOTE

For aasier insialiation of bearing, lubricaie he ouler bearing Figure 2-TZ. Steering Head Bearing Lip
with engine oil prior o insialing into sieenng siem Dore.

1. Sew Figure 2-71. Install new upper and lower steering
head bearings into the steering stem using STEERING
HEAD BEARING RACE INSTALLER (Part No. HD-



2, Zee Figure 2-73. Sparingly apply Exireme Pressire

Lubricant (J-23444-A) to the theedds of e loncing scrisw

{1} from the Steerng Head Beanng Race Installsr (HD-

38302, to prodong sarvice Be end ensure smooth opens-

| ingerl the lorcing scréw (1) Bwrough e Shisering
Bearing Installstion Tool (B-45521) (2).

MNOTE

For ease of steering head bearing Instalation, brcate the
oulside of the steering head bearings.

3. See Figure 73. Piace the lower bearing (3) onto the fonc-
ing screw (1), with the inner race lip pointing away from
e steering nead.

4, Place the Sisering Head Bearing inatsllaton Tool (B-
45521) (2) onlo he lorcing scriw, with Thi shoulder inlo
the bearing bore.

&, Inastall the bearing (4), washer (5) and nut (5} from tha
Sltearing Head Bearing Race Insialler [HD-28302) onlo
tha forcing screw (1). -

6, Tighten the nut (B) by hand, wnil both bearings are
started Into the bores in the steering haesd.

SRR BRI

7. See Figure 2-74. Hold the forcing screw while tightening
the nut to draw the bearings into the steering haad. Con-
tinue tightening untll both bearings are fulty saaled.

Fa B R R I B i . ol R e o . B B

8. Install lorks, front wheel. and lower fork clamp/steaning
$16M A% &N ASSOMDl.

10. Install uppe fork clamp

11. Tighten stearing slem cap 10 38-42 N-ibs (52-57 Nm),

12. Usa LOCTITE 272 on sieening stem pinch fastenar and

. tighten 10 17-19 fi-lba (23-28 Nm).



SWINGARM AND BRACE

2.19

\GENERAL

The swingarm also serves as the ol tank on the Busll XBSR
For information o e ssingarm funcion as the ol ank, see
3.8 LUBRICATION 5YSTEM.

The swingarm features & removable brace on the right sids 1o
allow drive bell replacement. Sealed bearings eliminale e
mixed for preload adiustment.

REMOVAL

Brace

Bafore removing swingarm brace, always relleve Bell tan-

slon firsl. Aemoving swingarm brace withoul releasing

tenalon will cause swingarm brace damage.

1. Remove right side rider iootpeg mount. See 2.29 FOOT-
PEG, HEEL GUARD AND MOUNT,

2. Ramove right side passenger loolpeg mount. See 2.29
FOOTPEG, HEEL GUARD AND MOUNT.
See Figure 2-76. Loosen roar Axie pinch fastenes (2).
Locasn rear &xda (1) spproximately 15 rolations 1o alow
partial onsion W e reamowsd from rear die Fysiom.

5. Saa Figurs 2-75. Aemove upper boll guard (1) by remov-
ing fasteners (2]

BAONTE

NOTE
The upper belr guard is aftached fo the swingarm brace and
can not be removed from vashicle af this fima.

B Ses Figure 2-78. Remove swingarm brace mounting fas-
teners (12) and swingarm brace (13).

7. Ses Figure 2-75. Remove bell guard epacar (3).
B Remove swngarm brace.

Figure 2-75. Belt Guard Assembly



Swingarm

MWARMING

To prgtect against accidental start-up of vehicle and pos-
glble personal Injury, disconnect the negative batbery
cable bafore proceading. Inadequate safety precautions
could cause a batiery explosion, which could result in
death or serious injury.

1. Disconnect batery by unihwesding Rsieners remoing
nédative cable (Diack) from ballery firsi. Sea 1.4 BAT-
TERY MAINTENAMNCE

h]

See Flgure 2-78, Remove o drain plug (9) and drain ol
from swingarm. See Drainimg Oil in 1.5 ENGINE LUBRI-
CATION SYSTEM

3, Remove rear wheel Sae 2.8 REAR WHEEL

4, Remove three oll lings Irom swingarm lifings. See 3.9
QIL HOSE ROUTING AND QIL RESERVOIR

%
5,  Femove p-clamg and washer al Secures roar Dok
lirs By Swingeurrm,

A Ses Fligure 2-05, Aemovs lowor shock absorbes mount-
ing fastenar (9) and spacer from ahock abaorber and
SWINGATTT,

7. GSee Figure 2-78. Loosen pivol shaft pinch inatenar (7)

8. Femove pivot shalt (10) with & special 7/8 in. hex ool
iscated n ool kit

DISASSEMBLY

Carefully mark all bearing components as they arme
ramoved so that they may be returned to thelr original
locatlons. Do ot intermix bearing components.

Brace

Remove wpper balt guard assembly See 232 BELT
GLUARDS

Swingarm

1. See Figure 2-77. Remove oil line fitings from swingarm
See Table 2-12.

2. GSea Figure 2-78. Remove swingarm bearings (5, 9)
uging slide hammer [SMAP-ON Parl Moo GN2T5 or
equivalent) and 34 in. bearing remover and spacer

3. Remove shock mounl bushings (3] and sleeve
4, HRemowe rear fender. Ses 2.31 FENDERS.

NOTE

See Figure 2-78. Remove swingarm bearings (5, 9) only
raplacement is required. The compilsfe beanng assombiy
ozl ba raolEaced as a urmd whan eolscement B NeECESSarny

1.
2

Axie
Pinch bolt fasterssr

Flgure 2-TE. Rear Wheal Mounting, Right Side

Flgure 2-77. Oil Line Fittings




CLEANING AND INSPECTION

wurmmmnhﬂmm.

Never use your hand to check for leaks or to determine

air flow rales. Wear safety glasses fo shield your #yes

from flying dirt and debris. Faliure to comply could result

In death or serious injury.

1. Tharughly clean all components in solvenl. Blow dry
with compressad air.

2. Carefully inspect all baaring components: for wear andior
corfasion. Replace complate bearng assembly I any
component B damagesd.

3. Check hal swingarm i3 not beni or twisted. Replace i
damagad.

ASSEMBLY

Soo Figurs 2-75. Inatall upper balt guard (1) onio Swinghnm
brace, See 2.32 BELT GUARDS.

Swingarm

1. Saa Figure 2-78. Inatall new shock mounl bushinga (3)
and sheave (4).

2. Inatall new baarings (5. 9) and spacer (4) with BEARING
INSTALLER (Part Mo HDS4080) by lightly seabing
BpACE

NOTE

Swingarm bearings showd be réplaced as & unit. Do nol

infermix components. Mark all componenis S0 they may be

corrachy instated

3. See Figure 2-77. Inatall ol line flings on Pwingarnm.
Tighten to 28-31 fi-bs (30-42 Nm). See 3.9 OIL HOSE
ROUTING AND QIL RESERVOIR.

4. See Figure 2-78. Inslall drain plug (9). Tighten o 29-
31 fi-lba (38-42 Nm).

INSTALLATION

Swingarm

* 1. See Figure 2-78. Align swingarm (1) in pivot of enging
crankcase (g).

2 Install pivot shaft {10) with a special 78 in. hex tool
located in tool kit, ANTI-SIEZE and tighten fo 24-26 fi-ibs
(32-35 Nm).

3. Tighten pivot shaft pinch fastener [7) o 17-19 fi-bs (23
26 M.

4. See Figure 2-85. Install kower shock absorber mouniing
fastener (9} and spacer from shock absorber and swing-
arm and tighten o 17-19 f-ibs (23-26 Nm).

5 Install pclamp and washer that secures rear brake Ene
to swingarm and fighten fo 36-80 in-lbs (4-7 Mm).

. e p—

7. Inestall rear wheel. See 2.6 REAR WHEEL.

NOTE
Installing the rear whes! will include instalizdion of the bel
diive syslem. See 1.9 DRIVE BELT SYSTEM

B.  Fill molorcycike with recommended oil. See 1.5 ENGINE
LUBRICATION SYSTEM.

Abways connect the positive battery cable first. If the pos-
itive cable should contset ground with the negative cable
installed, the resulting sparks may cause s battery explo-
slon which could result in death or serious injury.

8. Instal bafery by Whreading posfive cable (red) imto
threaded hole first tightening to 72-06 in-lbs (B-11 Nm),
See 1.4 BATTERY MAINTENANCE

WA RNING

Afer complating repairs or blesding the syslem, Blways
st molorcyche brakes ot low spesd. ! brakes are not

oparating property or braking efficlency ls poor, lesting
&t high spseds could result in death or serious Injury.

1. Seu Fgure 2-75. Position uppsr belt guard (1) and
space (1)

See Figure 2-T8. Inslall swingarm brace (13) with swing-
arm brace mounting fastlenars (12) loosaly. Do nol

aghten

Sea Figure 2.75. Tighlen upper balt guard (2) fastenar
o 12-38 in-lba (1-4 Mm).

F

i

4. Ses Figure 2-TB. Tighlen swingarm brace fastaners (12)
0 25-27 f-Bha (34-3T Nm)

E. See Figum 2-T6. Tighten rear axie (1) 1o 48-52 fi-lbs (65
70 Nmi)

6 Tighten rear axle pinch kstoner (2) to 40-45 f-lbe (54-
B1 Pmi).

7. Install right side passenger foolpeg mount lightening fas-
tenars o 15-18 M- (20-24 Nm). See 2.20 FOOTPEG,
HEEL GUARD AND MOLUINT

B install right sade rider footpeg mount lighlening fastensrs
fo 108-132 indbs (12-15Mm). See 2.20 FOOTPEG.
HEEL GUARD AMD MOLINT,

9. install heel guard. See 2 28 FOOTPEG, HEEL GUARD
AND WOLUNT.

10. Remowe rear wheel suppor! stand.

Final Swingarm Inspection

1. (Check ol lovel after starting motorcycle and allowing it to
reach operating lemparaiune,



. Oll drain plug
9. Swingarm bearing
10. Pivot shaft

12. Swingarm brace fastensrs
13. Swingarm brace

11. Belt guard spacer

w:_m

filthis

= od o of o o8

14, Rear axie pinch fastens:r

l'l'lﬂ-'rl.m”y

e

1T

11§

e

Table 2-12. Oil line Fittings

FITTINGS

(FUNCTION) (SWINGARM) | (HOSE)
RightSmall [Vesl)

{Suppty]
LeftMedium (Return)




FRONT AND REAR ISOLATORS 2.20

. FRONT ISOLATOR NOTE

- Sse Figure 2-80. i the threaded inserf (3] i damaged and
noads o be replaced, install new insert with LOCTITE 272
Removal and tighien io 48-57 Fi-Lbs (B8 4-88.1 Nm)

- - — § (]
CALITHIMN o el

Aveld cross-threading front isolator bolt or inserl. Keep

weight of motorcycle off front isolalor by alemately

loosening front isolator bolt and ralaing acissor jack o L .

aupport angine.

1. Plece a scissor jack under jacking point iof Supporng
enging onh, For iocation of jacking point ses Figure 2-38. ot

2. See Figure 2-79. Remove cluich cabie p-clamp

Upper anublber

Upper snubber fastener

Inpert

Front isolator breckel

Front lsolator bracke! fastener to engine
Front isolator boll

Figure 2-80. Front lsolator

Figure 2-79. Clutch Cable P-clamp

L

3, See Figure 2-80. Remove front isclator bolt (5)

i, Ramove front isolaior mount fasteners (5)
5. Hemove front isolator bracket (4)

8, Femove upper snubber fastenar () and remove UDDE
snulsbar (1)

Installatlon

1. Ses Figure 2-80. Install upper snubbDer (1) Bghianng
snubber fagtener (2) 1o 12-36 In-lba [1-4 Nm)

2. See Figure 2-81. Lubricate front molator bolt with AMNTI-
SEIZE and loosaly nsiall

3. Sea Figure 2-80. Use LOCTITE 272 on fronl Sodsbon
pracket (4) and install. Tightening Estener [5) o 48-51 f-
s (56-69 Mm).

Figure 2-81. Lubrication Points on Front Isclator Bolt

CALUTION

Avoid cross-threading front Isolator bolt or insert. Kesp REAR ISOLATOR
weight of motorcycle off front isolator by allermnately . S
tightening front isolator boit and ralsing scissor jack to MOTE

support engine,
4. Tighten front isolator bolt {B) to 49-51 M-Ibs (55-69 Nm). it is necessary io remove Bnging 10 SCCESS MAr ISoiatar

- e . g e B a B R e B L RE L E. . e S . ™ o8 DESERLFRRLE LS RSTAYDPTYY I D YD CREEIRIE DY




FRAME 2.21

REMOVAL

1. Remove fusl from frame. See DRAINING FLUEL TAMNK n
438 FUEL PLP.

2.  Rolale engine. Sea 3.3 ENGINE ROTATION FDOR SER-
VICE.

Remove exhaust header, See 2.28 EXHALIST SYSTEM

4. Remove teil frame. See 238 TAIL FRAKME AMD BODY
WORK,

5. Femove rear shock. See 227 REAR SHOCK
ABSOABER.

6,  FRemove upper and lower fork clamps. See 217 FORE
CLAMPS, UPPER AMD LOWER

7. Remove maln wire hamess. Ses 7.23 MAIN WIRE HAR- _
MESS, Flgure 2-82. LIt Frame Off Motorcycle

8, Romowe rear solator festensr. See 220 FRONT AMD
REAR IS0OLATORS,

8. LM andd résmove trimd from e mioloncyche,

INSTALLATION

Place frams cvar he moloncycs,

2. Instnll rear solator fastenss. Ses 2.20 FRONT AND
REAR ISCOLATORS

3. Inatall man wing hameds. Sed 723 MAIN WIRE HAR-
MESS

4, Install upper and lower fork clamps. Ses 217 FORK
CLAMPS, UPPER AND LOWER

5. Install rear shock. See 2.22 REAR SHOCK ABSORBER

6. Install tall framea. Sae 2.938 TAIL FRAME ANMD BOOY
WORK

7. Install axhawst heades See 2 28 EXNHALST SYSTEM

8. Rolate engine. See 3.3 ENGINE ROTATION FOR SER-
VICE.




REAR SHOCK ABSORBER

GENERAL

The rear suspansion is controlled by he shock absorber. The
¥BSA shock allows adjuvstment of rear compresson &nd
rebound damping and spring presosd

Tha maost imporiant rear shock adusiment S The presoad sat-
lirwy. Bedore making any damping adjusiments, sel e proper
prefoad. Ses 1.11 SUSPENSION DAMPING ADJUST-
MENTS,

NOTE
The redr shock absorber containg no user saniceable parts

REMOVAL

1. FRemove saal Soa 2,28 SEAT

MAWARNING

Always disconnect the negative battery cable first. i the
positive cable should contact ground with the negative
cable Inatalled, the resulting sparks may causs & battery
axploaion which could result in deéath or serlous mpury.

2. Desconneci and remove battery. Sea 1.4 BATTERY
MAINTEMAMNCE

3. FRamove Wil body work See 238 TAIL FRAME AND
BODY WORK

4. Place a scissor jack under jacking point snd rmise rear
whial off ground. For location of jacking ponl Saa Figuns
-84

5. Saa Figure 2-85 Hemove upper shock (3] &nd O
ghiock mount fastenans (8 and 8) and lower shock mouni
slaenve (H)

Ramove rear shock resanost clamp (£)

See Figure 2-84, Cul cable strap

Feed rear shock resarvoir through lail seclion
Femdve réar shock

a. FAame molorcyce up approcimately 2 mome nches
{51 mmi)

b, Remowve shock through the top of the lad secion
{opaneng undernealh rder Seat)

o o =J m

" INSTALLATION

1. See Figure 2-85. Inslall upper shock mount and Sighien
lastener (5) to 49-51 fi-lbs (66-69 Mm)

2. Inatall lower shock mount with Rsteners (6, 9) and lower
shock mourt Skeewe (B) and thghten o 15-17 fi-lbs (20.3-
23 Mim).

3. Fead rear shock resenoir theough teil section. D1 HOSE
AMD WIRE ROUTING for comect mouling.
8. Loosely install resarvoir in clamp.

b. Ses Figurs 2-83. Temporarily place Lpperhndg,- work

PR TSR T L T (N ———

2.22

. Tighten clamp on resereoir to 96-120 in-lbs
{11-14 Nim).

4. 5Soe Figure 2-84, Aod cable strap.
NOTE
Vienify compression dial is Boing up. See Figure 2-85.

5  instsll upper body work. See 236 TAIL FRAME AND
BODN WORK

HWARNING

Always connect the positive batiery cable firat. If the pos-
itive cable should contact ground with the negative cable
instalied, the resulting aparks may cause a battary axplo-
sion which could result in death or serious Injury.

8. Inztsll banery by threading posithve cable (red) Ino
threaded hole firs! fighlening 10 72-98 In-lba (B-11 Nm)
Sae 1.4 BATTERY MAINTEMANCE

==

install seal See 2.38 SEAT

1. Adjuster screw
2. Adjuster screw alignment hole

Figure 2-83. Adjuster Screw Allgnment

Flgure 2-84. Cable Strap






THROTTLE CONTROL

\REMOVAL/DISASSEMBLY

1. Ses Figure 2-86. Loosen cable adjusier koo (feck oest)
{3} on sach cablé

2 Tum adjusiers (thin disc) (3) in eecihon whach wll
shortan cable housings 10 MIRIFHUT Engih

3. Remove fasteners (1) on right switch housing and s&ps-
rate housing from handliabar

4. See Figure 2-87. Remove cables (2, J) I nolchas m
fronit howaing (4).

Aemove farrules (B) Trem throme (T)
Hemave airbox cover and basaplate. Seea 4. 43 AIRBCX

Disconnect cablea from throtile Dody maniold 1o remov

o =4 Om om

Cul cablé girapa and remove cabies

CLEANING AND INSPECTION

Compresssd air can plerce the akin and cause Injury.
Never use your hand to check for leaks or to determine
air flow rates. Wear salety glasses 1o shield your syes
from flying dirt and debris. Fallure to comply could result
In death or sarlous Injury.

Clean all parts axcept cables in a non-flammable cleaneng
solvent. Blow dry with compressed air. Repiace cables o
franped, inked of bent

ASSEMBLY/INSTALLATION

1. Route cable a9 ahown in D1 HOSE AND WIRE ROUT-
1M,

2. Add cabla straps as shown in the throtitle Cable routing n
0.1 HOSE AND WIRE ROUTING

3. Install throtle grip and position fermules (B) mio cabe
witeal (T)

4, Inzert ide control info front switch housing

5. Slide switch housing over throtile

§. Insert throttle cable into front Switch howsing.

7. Ses Figure 2-86. Attach rear switch housing and posilion
houisings on right handlebar by engaging localing pen on
front housing with hole in handebar. ARBCh Nousngs
with two fastenars, instafling longer fastensr on DOTHOM.
Tighten to 25-33 in-lbg [3-4 Nm).

8. Adjusl cables. See 1.16 THROTTLE CABLE AND IDLE
SPEED ACLLISTRMENT.

1
F
3. Cabile adjusier lock
4
5

Figurs 2-88. Throtile Ennlr;nl Cables

A

J ;
[~
| E | o
A (O
.-.J'
o N

Screw (short, top)

Idie control cable

Throttle contral cable with molded snd
Front housing

Screw [long, bottom)

Ferrules

Cable whesl

Rear housing

Locating pin

Figure 2-87. Cable {:nnnu:ﬂmn_
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CLUTCH HAND LEVER 2.24

REMOVAL/DISASSEMBLY
IRy e = = DB = 3
1 2 . "
NOTE e ]
For clulch adjustment, see 1.8 CLUTCH. : o A S A
i FP Fy F -;...

1. See Figure 2-89. Remove p-clamp from front isclaor. W '"'"I'_—'.';f" g
2, See Figure 2-88. Slide dutch cable adjuster boot (8) up = ™ H!E": _—_——

lo access clulch adjuster (7). 3.--n -
3, Loosen cluich adjusier (T) o releass tension from hand a2 — e,

leswinr [4). Al o
4,  Remove clulch cabie drmul (3) from hand kever (4) . § —Yh
5 Remove hand lever pinch Dolt (3) / !
8. Romows hand lever (4) from hand lever clamp (2). YD ST 6
7. Remove sabely interiock switch (5) e—

8. FRemove hand lever, clamp fastener (1) and spn T

clamg (2) lo access saloly intoriock swilch (5). 1. Hand lever clamp pinch fastener
B, Desconmec! salety inMenock switch connector (3) ana 2. Hand lever clamp
ramove switch fastener (6) and swich (5) 3. Hand lever pinch fastener and nut
4. Clutch hand lever
NOTE 5. Satety imerlock connector and awitch

The indhvidual parls of the civich swilch are nol sevvwcoabig & Satety interiock switch fastenss
Hplace SWIteh Upan il 7. Clutch m
8. Ses Figure 2-90. Cut cable strap from leht upper fork 8. Cluich cable adjuster boot

clamgp " . o 8. Clutch cable ferrule
#. Femove laft clip-on. Ses 2.27 HANDLEBARS Figure 2-88. Clutch Hand Control Asssmbly
10. Hemove chutch asasmbly from clip-on
ASSEMBLY/INSTALLATION

1. See Figure 2-88. Shde hand lever cluich clamp (2) ower
ladt clip-an. Loosaly tightan hand ewer pinch fastenas and
fut (3).

2. Install lsh clip-on. See 2.27 HANDLEBARS

3. Connect satety interock connactor and samich (5)

d. Install safety interlock awitch (5) with fastener (6) Bghten-
ing ko 7-10 in-lbs (0.8-1.0 Nm)

NOTE
Appily amail amount of LOCTITE ANTI-SEIZE LUBRICANT to
bot (3). Figure 2-89. Clutch Cable P-clamp

5. Install Chutch hand kser (4) In Rand ever clamp (2) and
tighten hand lever pinch fastensr () o 28-48 in-lbs (4-
5 M)

8. Positlon hamd lever (4) 0 rider preference and ghien
hand lever clamp preot fastenss (1) o 36-60 in-lbs [£-
7 Wml.

7. Gonnact clutch cable fermules (3) o hand lever camp (2).

B  See Figure 2-80. Install cable strap holding safisty nter-
ook switch and left switch housing on left upper fork. Do
mot mwer tighten cable strap.

9, i not yet perlormed, route clutch cable W primany cover.

0.1 HOSE AND WIRE ROUTING for clutch cable nout-
ing. Figure 2-80. Cable Straps On Upper Fork Clamp




HEADLIGHT SUPPORT BRACKET 2.25

+\REMOVAL

1. PRamove séat. Ses 2.38 SEAT

To protect against accidental start-up of vehicle and pos-
sible personal Injury, disconnect the negative baftery
cable before procesding. inadequate salety precautions
could cause a batery explosion, which could result in
death or aerious injury.

2. Disconnect batery by unthroadng ESiensr nemoving
negalive cable ibiack) from banery firsl See 1.4 BAT

TERY MAINTEMAMCE.

. 1. Flasher
g Ffmf‘“ fronl lalring. See 2.37 FRONT FAIRING, WIND- 2. Bank angle sensor
SHIELD, AND MIRRORS 3. Electronic control module
4. Sae Figure 2-01_ Disconnoct fasher (1) and bank anglé ———— ——
sensar (2), Femove alectronic control madule BSenens Figure 2-81. Headlight Support Bracket

(3)

§. Sod Figure 2-83. Rotate headlamg Suppon Drsckusd
A, Loosan headlamp phol iastendars (1)
b, Rolais hoadight brackost (2) down

8. Soo Figure 2-82. Disconnect headiighl connscion

7. Disconnect and romoss slectronss control modubl. Ses
428 ELECTROMNIC CONTROL MODULE

8. Seo Figurs 2-83. Remove headight suppon Drsdos (2)

Figure 2-92. Headlight Connector



DISASSEMBLY

!
l

-t
.
"

See Figure 2-91. Remove bank angle sensor (2],
Hhmwm.

See Figure 2-03. Remove black rubber cover (4) from
rear of headlighis.

Disconnect Diack conneciorn from heaomghis.

Disconnect headlight bulb (B) conneclor (while) from
wire harness

Ramove headlights (5, 7) from headiight support braciet
(2] by remaoving haadlight fassaners (E).

Remove headlights (S, 7).

ASSEMBLY

1.

See Figure 2-30. Algn headiights (5, T) inko haadlight
support bracket (2). Tighten headight fasensrs (6) o 20-
25 In Ibs (2.3-2.8 Nm)).

Connect headlight bulb (8) connecior (white) imo wine-
hamess.

Cionnect black headlight conneciorn.
inslall biack rubber cover (4).

See Figure 2-91. install bank angle SENSOr CONNBCIGT
cass [2). Tighten 1o 12-35 in-lba (1-4 Nm).

install Rasher (1) and tighten 1o 30-40 in-lbs (3-5 Nm)

F



INSTALLATION

1. See Figure 2-04. Position headiight pivol ISISNem M0 a oy connect the positive battery cable first. If the pos-

groove of the headight suppor brackst, flat sde OF M g coble should contact ground with the negative cable
v lined up with groows. installed, the resulting sparks may cause a battery explo-
. : e —— mion which could resull In death or serious injury.

B 10. Install befiery by threading posiive cable (red) into
weaded nole first tightening to 72-56 in-lbs (B-11 Nm).
Cea 1.4 BATTERY MAINTEMAMCE

11. In=ial seat See 2 38 SEAT.

Figure 2-94. Headiamp Pivot Groove

2. Sae Figura 2-8). Install haadisght prvol fastensrs (1) Dul
do mat tightan

4. Connect electronic control module. See 4.29 ELEC
TRONIC CONTROL MODULE

4. Sae Figure 2-02. Allach Readight ConMacion iD Meuigm
gupport bracket

8 Connact haadiighl connactions. Sea 7.11 HEADLIGHT

8. See Figure 2-93 Rotmte headigh! sSupport bracket up (2)
and tighten phvot fastenens (1) to 72-96 in-ibe (8-11 Nm)

7. Sees Figure 2-81. Install slectnc control moduls
B Figure 2-93. Align elecironic control module and

haadiight support bracke! with GG SUDDoN
bracket
b Tightan slectronic control moduls astensms () o
T2-88 In-ibs (8-11 MNm)
8, Ses Figure 2-81. Connect flasher (1) and bank angke
sansos (2]

. Install front fairng. See 2.37 FRONT FAIRIMNG, WIND-
SHIELD, AND MIRRDAS



FAIRING SUPPORT BRACKET

2.26

REMOVAL

1. FRemove seal. See 2.38 SEAT.

Tam*mmmﬂwﬂm

could cause s battery explosion, which could resull in
death or serious injury.

2. Disconnect batery by untheading mEsiéner remowving
nagathve chblé (black) from ballery firsi Sea 1.4 BAT-
TERY MAINTENANCE.

3. Remove front fairing. See 2.37 FRONT FAIRING, WiIND-
SHIELD, AND MIRRORS.

4. Remdve headlight support brackst See 2.25 HEAD-
LIGHT SUPPORT BRACKET

5. Femove fuse block (1) and relay biock (4) and p-clamp
Soee T.22 MAIN FUSE AND FUSES

€, Disconnect and remove horn (5). See 7.20 HORM

7. Disconnact and remove Instrument clusier (2, 3). See
T.17 INSTRUMENT MODULE.

8. Sea Figure 2-95, Remowe lainng suppor bracke? fasten-
&rd and washers (4), p-clamp (7) 1o remows iainng sup-
port bracket (5)

INSTALLATION

1. Routs the wae hamess Sse D1 HOSE AND WIRE
ROUTING lor wire harmess. rousing.

2 Ses Figure 2-85 Instsll faifing support bracke! with fas-
leners and washers (4). Tighlening o 16-18 fi-lbe (22-
26 Nm)_

3  install p-clamp (7) with p-clamp fasleners and washers
(8]

4, Connecl instrumant cluster connector and install Instru-
ment cluster. Tightening 1o 38-48 If-lbs (4-5 Nm). Ses
717 INSTRUMENT MODULE,

5. Insiall hom end tighten fastensrs o 72-58 In-lbs
(8-10 Mm). See 720 HORN.

€. Install fuse block, relay and p-clamp lightening fastenars
o T2-56 in-lbs (B-11 Nm). Sea 7.22 MAIN FUSE AND
FUSES.

7. Insiall lowsr headight support brackst. Sss 2.25 HEAD-
LIGHT SUPPORT BRACKET

8. insiall fronl laiing. See 2.37 FRONT FAIRING, WIND-
SHIELD. AND MIRROAS.

Alwwys connect the positive battery cabile first. If the pos-
ithve cable shoukd contact ground with the negative cable
instalied, the resulting sparks may cause & baltery explo-
sion which could result in death or serious injury.

B install bafery Dy Whreading positive cable (red) imo
threadad hole first tightening 1o 72-968 in-lba (8-11 Nm)
Sed 1.4 BATTERY MAINTEMANCE,

10. Install seal See 238 SEAT







HANDLEBARS

GENERAL

2.27

INSTALLATION

XBSR handlebars use a clp-on assembly and are not HEUSH-
able.

REMOVAL

Right Clip-on
1. Remove righl swilchgear housing. Sés 7.15 HANDLE-
BAR SWITCHES

2. Remove front Drake master cylinder and grip. See 2.10
FRONT BRAKE MASTER CYLINDER AND HAND
LEVER.

3. Ses Figure 2-97. Remowe right clip-on asssmbiy

8. Partially loosen clip-on mounting fastener (5).

B Using & rubber mallet, tap the partially loosensd fas-
fanar (5) bo push tha clip-on (3} from he upper righi
fork clamp (4). Repaal this procedure untl fastene:
and clip=on has been removed from lork clamp (£)

4, RAsmove clig-on endcag (1).

Left Clip-on

1. FRemove lsft switchgear housing. See 7.15 HANDLEBAR
SWITCHES,

2. Seo Figure 2-98. Remove clip-on assembily.
A Sss Figure 2-07. Parially ioosen clip-on mounting
fastanar (5).

b Using a rubbar mallel, tap the partialty ioosened ias-
tener (5) to push the clip-on (3) from the upper el
fork clamp [(4). Repeat this procedure until fastene:
(5) and clip-on (3) has bean mmoved from fork
clamp (4.

3. Romove clulch ever assembly. See 2.24 CLUTCH
HAND LEVER.

4. Remave clip-on endcap (1)

Right Clip-on

1.  Install nght switch gear housing.

2 Install front brake masier cylinder. Tighten but do not
[l TN

1 install righl clip-on inlo right tork clamp using LOCTITE
272 and tighten fastensr (5) 10 24-26 fi-lbs (33-35 Nm).

4. install throfie and grip omto nght clip-on. Sea 223
THROTTLE COMTROL.

5 install endcap onio nighl clip-on

8 Seas Figure 2-25. Posilion Dk Rand WMeer 10 rasr prst-
sences and tighten iasiener (5) o 80-00 in-lba (D-
10 Nmj). See 2.10 FRONT BRAKE MASTER CYLINDER
AMD HAND LEVER

Left Clip-on

1. Install chuch hand lever assembly onto clip-on. Tighten
st o ol borgue.

2 Insial left switchgear housing. See 7.15 HANDLEBAR
SWITCHES

3. See Figure 2-97. install grip (2) and endcap (1).

d. Install lof clip-on ino upper fork clamp (d) and waing
LOCTITE 272, tighten fastener (5) to 24-28 f-bs (33-
35 Nm).

5. Ses Figure 2-88. Posilion clulch hand lever 1o rider pral-
eences and tghten fastener (1) to 36-60 In-lba [d4-
T Nm). Sea 2 24 CLUTCH HAND LEVER.




Figure 2-97. Handlebar Clip-on Assembly (iefl clip-on shown)



EXHAUST SYSTEM

REMOVAL/DISASSEMBLY

Muffler

1.
2

Femove chin faling. See 2,33 CHIN FAIRING.

Remove front aprocket cover. See 230 SPROCKET
COVER,

Remave idier pulley. See DRIVE BELT REMOVAL in 1.9
DRIVE BELT SYSTEM.

Ses Figure 2-08. Loossen front muffler sirap mouni iss-
tener (7) bul o not remove,

Remaove frant and rear muffler straps.

Front: Remove front muffier strap fsstener (5). Front
slrap will nol b removed.

Aear; Allernately loosep rear strap fasteners (1) and
rémave atraps (2).

See Figure 2-99. Loosen Torca clamp (1) and remcee
FriLIFflr.

NOTE

Tha mutfier may be removed lor repiscamant withoul Fermow-
ing the axhius! header.

Front Muffler Mounting Block/Strap

Famove mufler See Mutier in this asction.

L o

2.28

2 See Figure 2-98. Remove front muffler mounting block

=
4

fastenar (7).
Remove strap (4) from front muffler mounting block (6).

Remowve froni mounting block bushings (B) by punching
oul wilth suitable ool

Rear Muffier Mounting Block

1.
2

4

Remove muffier. See Muffier in this section.
Dvain od. See Draining Oil in 1.5 ENGINE LUBRICA-
TION SYSTEM.

Femove od Enes from swingarm. See 3.9 QIL HOSE
ROUTING AND QL RESERVDIR,

Ses Figure 2-08. Remove rear muffier mouniing block
tnmteners (10},

Shie ol Enes from rear moffler block, and remowe rear
muffior strap mount block (8).

Exhaust Header

Rotate anging down. See 3.3 ENGINE ROTATION FOR
SERVICE.

Remove crygen sensor. See 4.32 OXYGEN SENSOR,
See Figure 2-00. Remove exhaust hieaoer (2) by remoy-
NG MdUniing tasteners (3).

Remove axhaust ring (4). retaining ring (5) and part gas-
it (8.




ASSEMBLY/INSTALLATION

Exhaust Header

Y. Ses Figure 299, Install exhaust ring (4), relsining fing
(5) and new port gaskst (8).

2. Install exhaust header (2). Tighten mounting fasteners
{3) 0 72-96 in-Iba (8-11 Nm).

NOTE
Tighten hesder nuts gradually, aitermnating botween suds o
3.  Install cxygen sensor. See 4.32 ONYGEN SENSOR.

4, PFolale enging up. See 3.3 ENGINE ROTATION FOR
SERVICE.

Rear Muffler Mounting Block

1. See Figure 2-08. Shide rear mulfler mouniing Diocx (9)
owar ail lines, .

2. Install rear mufier mounting biock fasteners (10) and
tighten to 32-36 f-lbs (43-48 Nm).

3. Install oil ines to swingarm. See 3.9 OIL HOSE ROUT-
ING AND OIL RESERVOIR

4, Fill swingarmiod tank with 2.5 quarts (3.3 Mers) oll. See
Draining Oil in 1.5 ENGINE LUBRICATION SYSTEM

B Install muffier, Sas Mulfler in thes ssction.

Front Muffler Mounting Block

1. Seas Figuse 2-98. Install front mouniing Dlock bushngs
{B).

2. Install strap on front muMfier mounting Bock (4).

3. Install front mufier mounling Dicck fastenar [7) loosady
Do not tighten.

4, Install muifier. See Muffiar in this secton.

Mutfler and Straps

NOTE
Torca muffier clamps have eiminaled the need for silicone or

graphite tape during assembiy. To ensure sealing infegrly of
muffler clamps and prevent the possibility of leakage. Suell
recommends that muffier clamp assembics be dscanded and
replaced gach fime ey ane removed.

1.  Install muffler and new Torca clamp ontio hesder.

. NOTE
If necessany, wse a fiber hammer fo G muifier on hesoer

2. See Figure 2-88. Loosely install front and rear muffier
straps (2, 4).

Muffler straps must be tightened in steps 1o keep from
over tightening or mufer will be crushed.

3. Tighten front strap fastener and altemately Sighten recar
muffier strap fastenars evenly till faseners are Gghlened
T

= o g s P B 4N Y4 B

4. Ses Figure 2-98. Tighten front muffier mownting biock
fe=tener (T) to 22-25 fi-lbs (30-34 Nm).

5. Ses Figure 2-09. Tighien the Torca clamp (1) 1o 40-45 fi-
s [54-61 Mmi.

6 Instal idier pulley Ses DRIVE BELT REMOWAL in 1.8
DRIVE BELT 5YSTEM.

7. Insial froni sprocket cover. See 230 SPROGCKET
COVER

B.  Iretall chin taking See 2 33 CHIM FAIRING.

Torca clamp

Header mount fastensr
Exhaust ring

Exhaust port gesket

Figure 2-96. Exhaust Header

L




FOOTPEG, HEEL GUARD AND MOUNT 2.29

RIDER |
Remove Footpeg

1. See Figure 2-100. Remowe e-ring (5).
2. Remove foolpeg pin (B).
3. Famove footpeg (7). |

Remove Heel Guard

1. 5Sea Figure 2-100. Remowe heal gusrd Asteners (4).
2. PRemove hesl guard (3).

Remove Mount
1. See Figure 2-100. Remove loolpeg mount fasteners (2)
2, Romowve fooipeg maount ().

Install Footpeg

1. See Figure 2-100. install e-ring (5).

2. Position loolpeg (7) on to lootpag mount (1)
3, Inetall footpag pin (8).

Install Heel Guard 2-100. Rider Footpeg, Mount and Heel Guard
1. Ses Figure 2-100. Position hesl guard (3) onlo footpeg Assembly
gt (1),

2, Install heed guard (3) with lastanars (4). Tighien o 72-
26 in-lba (B-11 Nm)

Install Mount

1. See Figure 2-100. Position footpeg mounl (1)
2. install iootpeg mount with fastenans (2). Tighten o 108-
132 In=iba (12-15 Nm).

i
! 1

1

i

i1 Heesl guard
4. Heel guard
5. E-ring

6. Spring

7. Footpeg
8 Pin

1



PASSENGER

Remove Fﬂﬂm

M. See Figure 2-101. Remove e-ring (7).

2. Remove footpeg pin (9.

3. FRemove foolpeg (B), detent piate (B), ball (5) and
spring (4).

Remove Heel Guard

1. See Figure 2-101. Remove heal guard fastensrs (1).

2, Remove hesl guard (2).

Remove Mount

1. 500 Figure 2-107. Remove loolpeg mounl tsiensrs
(10).

2. Romove loolpeg mount (3).

Install Footpeg

1. Sew Figure 2-101, Position loolpeg (8), detent plate (8),
ball (5}, and spring (4) on io lootpeg mount (3).

2. Inatall footpeg pin (9).

3. Install e-ning (7).

4. Chock hal loolpeg cicks in Ihe up And 0w DdaRkon.

Install Heel Guard
1. Ses Figure 2-101. Position heel guard (2) onto footpeg
maunts (3).

2. Install hesl guard (2). Tightening hee! guard fastenars Ib
48-72 In-lba (5-8 Mm),

Install Mount

1. Ses Figure 2-101. Position footpsg mouwnt [3) onto tad
frarm.

2. Install footpeg mount (3). Using LOCTITE 272 bghlen,
tastenars (10) to 25-28 f-lba (34-38 Mm).

BE NP e

1. Hesl gusrd iastensrs

=

Figure 2-101. Passenger Foolpeg, Mount and Heel Guard
Assambly




SPROCKET COVER 2.30

REMOVAL

1. See Figure 2-102. Remove back right chin feiring asten-
ars,

NOTE
ALCERE
2. Ses Figure 2-103. Remove aprocket cover lasieners and
washers (1}.

INSTALLATION

1. Bee Figure 2-103. Position sprocke! cover (2) ower fronl
balt guard (3) and front sprochel.

2 Install sprockel cover (2) using LOCTITE 222 on rear
sprocket coves fastener (1) and tighten all lastensrs and
washers (1) o 12-38 in-lbs (1-2 Nm),

3. Install chin fairing. See 2.33 CHIN FAIRING.




FENDERS

FRONT FENDER

Removal

1. 5Soe Figure 2-104. Remove fastensrs and washers (2)
sacuring the front fender (1) o fonl ok

2, Carefully remove front fendar (1)

Installation

1, See Figure 2-104. Align front fender (1) o lender mounis
on frond forks,

2, Instadl front fendes (1) with fastensers and washers (2) and
tighlen bo 12-38 in-1bg (1-4 Nm).

REAR FENDER

1, Farmowvs rear whesl Seas 2.8 REAR WHEEL

2. Ses Figure 2-104. Remove laslenors and washems (4)
SOCUring the rear iender (3) to frame
3. Ramove rear lender (3).

Installation
1. Seo Figure 2-104. Align rear fendsr (3) 1o frame

2. Install rear fender (3) with fastenors and washees (4),
Tighten 1o 12-15 In-lbs (1-1.7 Nm)

2.31

b

Front fencer
Front fender tasteris:
Flear fender
Rear fender fagtersr

Figure 2-104. Front and Rear Fender




BELT GUARDS

2.32

REMOVAL

INSTALLATION

1, Place a scissor jack under jacking poini and raise rear
whesal off ground. For locetion of jacking point sese Figure
2-98.

2. Remove right side nder footreatl aupporn breckes

3. Remove night passanger fooirest supporn bracket

4. See Figure 2-105. Remove front sprockst cover (5) by
remove tasteners (6).

NOTE

Must remove iwo chin faining fasteners for access. Fronf belf
guard will dangle bur can not be removed af this Bme.

Loosen rear axle pench lagtenar.

6. Loossn rear axle approximately 15 rotations to allow par-
Tial bERSIoN b D e Irom rear dive syshem.

7. Femove idier pullsy sssembly by rémoving nuts and
washers. See IDLER PULLEY REMOVAL in 1.9 DRIVE
BELT SYSTEM.

Ramove lower balt guard (3) by removing instenam (T)

Remove upper belt guard (10) by removing instenss

NOTE

The upper belt guard iz allached io the swingarm brace and
can nat be ramoved from vahicls &f s Hime.

10, Remove swingarm brace by removing lastensrs. See
2.18 SWINGARM AND BRACE.

&a. Remove spacer collar (2) betwesn upper balt guard
{10), mner balt guarnd (1) and swingarm Drace.

b Allow inner belt guard (1) to drape.

NOTE

inrer balt guard does not have o be removed o remove belt
oF rear whaal,

11. RAemove upper bell guard (10) by removing laslonors
from swingarm brace.

12, Remowe belt from sprocket.

NOTE

rmcrmmmmmmmmumm
ar rear whesl.

13. Remowving inner belt guard (1):
B.  Remove rear axle
b. Remove inner belt guard (1) from swingamm.

10,

1.

12

11

14,

15.

16

Ssa Figure 2-105. Instaling nner bell guard (1)

a. Shde inmoer guard bedween rear wheel and swing-
arm.

b Pardaly install rear sie.,
install front belt guard (4). D not tighten.
instal bex

iregthll uppeds Dall guand (10) 10 swingarm Dracs lghlen-
ing fasteners o 12-36 in-lba (1-4 Nmi).

Loosely inslall swingarm brace. See 2.19 EWINGARM
AND BRACE.

a Posiion the inmer boll gusrd (1) and upper bell
guard (10} onto swingarm,

b insiall spacer colier (2) between upper balt guard
(10), inner Dt Quard (1) and SWINRGAT™ Drace,

install upper belt guand (10) and tighten fasteners (8, §)
1© 12-38 In-lba (1-4 Nm).

Tighlon swangarm brace fasieners io 25-27 fi-ba (34-
37 Nmi).

Install lower belt guard (3) and tighten fastaners (T) to
12-38 in-iba (1-4 MNm).

Install e pulley assambly tghtening washers, nuts and
fastenars 10 33-35 fi-lbs (45-47 Mm). Ses IDLER PLL-

LEY INSTALLATION in 1.9 DRIVE BELT SYSTEM.
Tighten rear dode 1o 48-52 M-lbs (B5-70 Nm).

Tighten rear mde pinch fastener to 40-45 filbs (54-
&1 Nm).

Rotate rear whael to ensure the belt does not make visal-
e O adibie conlacl. Il mdy be necessary 10 loosen bell
guand{s) to adjust for proper clearance.

Install front sprockst cover (5) by tightening fastenars [6)
o 12-36 n-lba [1-4 Mm).

install chin faring festeners and tighten to 36-80 in-lbs
(4-T Nmi).

Install righl side rider footres! mount and tighten fasten-
ers 10 108-132 Indbs (12-15 Nm).

install right passenger fooirest mount. use LOCTITE 272
and tighten fasteners o 25-28 fi-lbs (34-38 Nm).



Figure 2-105. Belt Guard Assembly

—



CHIN FAIRING

REMOVAL

1.
2,

:: |

Secure back tire down.
Turn whig full Fight oF left for easier access o canter fas-
TEnN&rs.

Sea Figure 2-108. Remove center gection isstanars and
washars (2]

RAemowve |eft section issiensrs and washers (4) and
remove |eft saction (3).

Remove sprockel cover. See 2.30 SPROCKET COVER.

Remove right section fastensrs and washers (6) and
remaove right saction ().

INSTALLATION

2

See Figure 2-106. Poaifion right section (5) and install
with right saction fasteners and washors (8).

Position loft section (3) and install with left section fasten-
&8 and washars (4)

Turn whasd full right oF laft for sasker soccess 1o carber las-
1anare.

Position conlor soction (1) and nstall with cenier secton
instanars and washars (2). Use LOCTITE 272 on all tas-
fwrars tighlaning 10 38-348 In-lba [4-3 Nm).

inatall aprocket cover. Ses 2.30 SPROCKET COVER.

1.
S
i
4,
&
- B

Left section fastensr and wanhisr

Right
Right section tastensr and wasfer

Figure 2-106. Chin Fairing Assembly



INTAKE COVER ASSEMBLY

\REMOVAL

1. Femove ssal See 2.38 SEAT.

2. See Figure 2-107. Remove fasienars and mylon washens
[2).

3. FAemove intake cover asaambly (1),

INSTALLATION

1. Posilion infake cover assembly over top of airbox cover.

2. See Figure 2-107. Secure intake cover assamibly (1) wilh
fasteners and nylon washers (2). Tighten o 12-38 in-lba
[1-4 Nm).

NOTE
Front scréws go in ara siight angle.
3. Install saat. Sas 238 SEAT,

2.34




AIR SCOOPS 2.35

#

RAM AIR SCOOP OIL COOLER AIR SCOOP

Removal Remowval

1. See Figure 2-108. On left side of bike, locsts ram aif ;|  geq Figure 2-108. On left side of bike, locate oil cooler
scoop (4). gir scoop (2)-

2. Remove three ram air scoop Rasiensrs (3).

Remcwe two oil codler air SCo0p thstenars (1).
4. Remove ram air scoop (42).

Remowe oil cooler alr $ooop (2).
Installation

Installation
1. See Figure 2-108. Position ram air scoop (4). -
5 Install ram air scoop (4] with ihree tsteners (3) Tighten 1. See Figure 2-108. Position oll cooler air scoop (2).
to 12-36 in-lbs (1-4 Nm). 2 install oil cooler air scoop (2) using LOCTITE 272 tight-

oning thateners (1) 10 120-144 in-lbs (14-16 Nm),
ENGINE SHROUD AIR SCOOP

Removal

1. See Figure 2-108. On right side Of Dilke, loCate angew
shroud air scoop (8).

2. Femovo (hees enging shroud air scoop tateners (5)

3,  Ramove angene shroud alr scoop (8)

Installation

1. See Figure 2-108. Poaition engine shroud air scoop (8)

2. Inatall angine shroud air scoop (6) with three aslenens
(5). Tighben 1o 12-36 In-lbe (1-4 Nm).

i 1 - -{h‘

2 .

1. Qil cogler air scoop fastener and washer 4. Ram air $C00p
2. 0l cooler sir scoop 5. Engine shroud scoop fastener and washer
3. Ram air scoop fastener and washer 6. Engine shroud scoop



TAIL FRAME AND BODY WORK

2.36

DISASSEMBLY

Remove seat and pilion. See 2.38 SEAT

Always disconnect the negative battery cable first. if the
positive batery cable should contact ground with the
negative cabie Installed, the resulting sparks may cause
a battery explosion which could result in death or seri-
OUE imjury.

2,

5

Disconnect batery by unthreading faslensr remowng
negative cable (black) from battery first. See 1.4 BAT-
TERY MAINTENAMNCE

See Figure 2-112. Femove uppe body work (1) iFoim s

frama (8)

8, Famove body work fasteners (2)

b, Disconneci passengss lock cably (B) by removng
cabla from asal lock plaks (4) and fermus 10 oy-
lock ()

g, Lift upper tad body work (1) off tel lmms (8)

Famoys pESSenger 04T lich (14) Irom Fear ol s

frarma

See Figurs 2-108. Disconnec] niar powes Narmess oon

ndcTon (S)

Fuel vent hose

Main wire harnass

Cable strap

Rear shock resarvolr hose
Main wire harness connaction

Figure 2-109. Left Side Tall Frame Hose and Wire Routing

.

Disconnect turn aignal bullel connections and a8 kgt
connections. See 7.13 TURN SIGMALS and 7.12 TAIL
LAMP.

Aemove christmas tree te that holds e urm Sane: 30
tail light wire hamess bo Lail frame.

Remove turn signals and reflectors from lower DOy
work. See 7,13 TURN SIGNALS

See F|g|_|ra 2-112. Remove license piate fastenars (12)

I T T T RN R M, W

| e T S

13

Remowe passenger foolpeg mounts. See 220 FOOT-
PEG., HEEL GUARD AND MOUNT

. Remove lower body work (9) and trunk (17) trom tail
frame [B)

a PBemove lower body work (8) undernealh tall frams
by removing tasteners (10)
b Remove trunk (11)

See Figure 2-110. Disconnact main battery ground (1)
and ground 1o wire hamiess (2).

Femove main fuse case (3) from tail lrame.

NOTE

Whan remowing fhe main fuse case from 8l frama, be vevy
carpfiul ol I Dand Ne (2l frihe

14

15

1
2
3
4,
5
]

Figure 2-110. Inside Tall Frame Hose and Wire Routing

16

Saa Figure 2-110. Cut cable strap (4) holding rear brake
syt wire (5) and rear brake reservoir hoss (B)

Disconndct near brake light connactan (3)

Wire harmess ground

Main fuse case

Cabie strap
Brake light wire and connector
Rear brake reservoir hose

|
|

See Fagure 2-109. Cut cabk strap (3) from tail frame
Fedeinn umrt hoes (11 fmain wire hamess (23 and shock



17. Ses Figure 2-111. Remove rear brake resanoir clamp
nut.

Figure 2-111. Remote Reservoir Clamp Nul
18. Disconnect fusl pump conneclion and remove case from
tal frame, See 4.38 FUEL PUMP

18, Admove shock resaralr fastenans snd od ha rosons
out of wil frame, Sog 2.22 REAR SHOCK ABSORBER

20. Saa Figurg 2-112. Remove tail frame fsteners (7) and
raemove (el frarme (B) from fearme,

CLEANING

Do not use wheel care products or other compounds
developed specifically for cleaning and polishing pow-
dercoat. Thess cleaners could potentlally damage the tail
soction finish,

The cast aluminum tail soclion has & black powdencoat
Bacausg 1ho surface is not bare polished aslurminum, o mus!
be claaned uaing only mild soap and warm waler. Afer wash-
ing, always dry the surface using a claan, aoft cloth.

ASSEMBLY

1. Install tail frame (8) o frame and tighten il frame fas-
teners (7) lo 21-23 fi-lba (28-31 Nm) using LOCTITE
272,

2. Connect fuel pump conneclion and install connection
case onlo (ad frama. See 4.38 FUEL PLMP,

3. See Figure 2-110. Feed rear brake lighl connecior (5)
into tall frame and connect.

4. Inslall main fuse case (3) onfo tad frame.

5. Install main battery ground (1) and ground fo wire har-
ness (2} o il irame. Tightening fastensar o 72-98 In-bs
{8-11 Nm).

6. See Figure 2-109. Feed the rear shock rosorvor ()
through second lail frame support.

7. Insiall rear shock reservoir info shock reservoir clamp

mmad lmalbamlll e s e Bt B N B B o W .

8. Check rear shook resenoil SUspension screw alignimsnt
Wwilh uppes Dody weork.

& Instsll upper body work without tightening any fas-
lners.

b Mo e rear shock canister in posiion 10 sec e
SuSpanEinn screw thiough the upper body work.

c. Remowe upper body work and lighlen rear shock
reservoir clamp o 120-144 indbe (14-16 Mm),

8. See Figuee 2-109. Fead fusl vent hose (1) through tail
soction, keeping the hose on 10p of rear shock reservoir
hose. See L1 HOSE AND WIRE ROUTING for hose

ardd wire routing.

10. insiall cabls sirap (3] holding shock reservoir hosa, wire
namess and luel vent hose to tail freme,

11. See Figure 2-111. Fead rear brake reserair hose undar
rigath tail frame and install rear brake roservoir tightening
insianar 10 48-T2 in-lbs (5.4-8.1 Nm),

12. See Figure 2-110. inslall cable strap holding brake light
gaitch and rear reservolr hose

13. See Figure 2-112. install iower body work (8] and trunk
{11) onlo &l irarme ()

B Rt frank (11)

b Install iower body work (9) undermneath tail frame by
bghtening fasteners (10) 10 35-48 in-lbs (4-5 Nm)}.

4. Install passenger fooipeg mounts. tighlening foolpeg
mount fasienes 10 1518 N-bs (20-24 Nm). Sea 2.79
FOOTFEG, HEEL GUARD AND MOUNT,

15. See Figure 2-109. Connect rear power hamoss o tail
lght harness (5).

16. install christmas tree tie down thal holds the turn signaks
and tall Bght wine harmess o tail frame. See 7.13 TURMN
SIGMALS.

Check for proper turn signal operation before riding
motorcycle. Visibility is 8 major concemn for motorcy-
clists. Failure 1o have proper turn signal operation could
result in death or serious injury.

17. See Figure 2-112 Install license plate (13) to lower Lail
body work (3 and tighten fasteners (12) to 36-48 in-lba
{4-5 Mmj.

18. Insiall lumn signalks and refleciors onto lower body work
and tighten o 25-28 in-lbs (2-3 Nm). See 7.13 TURN
SIGNALS.

18. Connect tum signal bullel connections and tail light con-
necions. See 7.13 TURN SIGMALS and 7.12 TAIL
LAMP.

Sl S aa i L L L o e ot o



21. See Figure 2-112 Install upper body work onle &l
Irame.

i

Connect passenger lock cable (6) by instaling fer-
rule into lock lever,

Starting on the left side of the tai frame cover the
lock cable and wire harmess and align upper body
waork (1) on tail frame (8).

Install tail body work atarting with the fastener in he
penter of upper Dody work and betwesn [Ne passan-
ger and rider séal. Tighten all fasteners 1o 12-36 in-
Iba (1-4 Nm).

Ll

Abways connect positive battery cable first. If the poaitive
cable should contact ground with the negative cable
installed, the resulting aparks may cause & batiery explo-
shon which could result In death or ssrious injury.

20 Install batlery by thweading positive cable (red) inlo
theeaded hols firsl lightening 1o 72-26 in-lbs (B-11 Nm).
See 1.4 BATTERY MAINTENANCE.

23, Install seat and pillion. See 2,38 SEAT.




FRONT FAIRING, WINDSHIELD, AND MIRRORS

REMOVAL

2.37

INSTALLATION

1. See Figure 2-113. Remove two conler (4) and four side
windscreen fastenass (3) to remove windshiesd (1)

2. FAemowve mirrors [(2).

3. HRemowve wrn signals (B, 7). See 7.13 TUBM SIGMHALS
and rermows frond [ainng (5).

See Figure 2-113. Posilion fairing (5) onto fairing suppaort
bracke! and install twrn signsls (B, 7). Sse 7.13 TUBN
SIGHNALS.

2 Insiall mamors (2) with festeners and tighiben 1o

72-96 In-lbs (5-11 Nm).

3 install two ocenter (4) and fowr skie windscrean

tmEeners (3]

DO a2
‘ I — —
L e
! M a -
H"‘--\. . il J. ¥
&
‘H,,n_'_j‘
1. Windshield
2. Mirrors
| 3. . Side windshield fastensar
4.  Center windshield fastener
5.  Front fairing
6. Turn signal
T. Turmn signal fastensar
8. Wall nut

Figure 2-113_ Front Fairing snd Windscreen



SEAT

2.38

\REMOVAL

Rider Seat

1. See Figure 2-114, Peel up rehr cofners Of saal and
remove e laslenears.

2 Pull seal hack over 15l section and remiov

Pillion Seat

NOTE
Thi [runk I8 lncated under the pilion sl
I, Ses Figure 2-115, inser ignition key into pillkon seal kock

incaled on lef sidg of moborcyche. Turm sy chodkoanmss W0
disengags ridar saal lakeh

Do not place keys in underseal slorage area. i saal i
installed, keys will not be scceasible.

2. Lif and ramows pllion seat

INSTALLATION

Rider Seat

1 Fostion saal in mounling poslion with Center tad asgmio
with &lot on frama crossmembar

2. Slide seat forward 1o engage cenlor Lab in skof. Pull up on
ot of saal (o vworily lah/'skol engagement

After installing seat, pull upward on front of seal o be
gure it iz locked In position. H seat is loose, i could ehift
during wvehicle operation and startle the rider, causing
loss of contral which could result in death or serious
injury.

3, Pull up rear comers of seat and bghlen hwo Esienas o
12-36 in=lbs (1-4 Nm)

Pillion Seat

1. Inslall seat by siding metal locating tab on fnonl unoer-
side of seat inko opaning on Moloncyce.

2. ABkgn rear tab with lakch shol al rear of motorcyces.

3, Press down firmly on rear ofpillion S&5l 10 engege seat
latch. Pull up on rear of pillion seat ¥ make swe l=ich =
engaged.

— - - - S - L IR T O I

Figure 2-115. Plllion Seat Lock

Figure 2-116. Center Tab and Frame Slot



PASSENGER SEAT LOCK

REMOVAL

Remove rder and plllon seat. Ses 2 38 SEAT.

Ramove upper body work on tail secton. Ses 2 38 TAIL
FRAME AND BODY WORE.

See Figure 2-117. Disconnect passenger lock cabie (5)
by removing cable from seatl lock plate (B) and fermule
from seat lock lever (4).

Femove saat lock lever (4) by removing iassener (2) and
washer (3) from seat lock (7).

Remove spring (5).

Remove seat lock clip (1] by sliding from seat lock plate
(8.

Remove seat look plate (§) and seat lock (7).

INSTALLATION

1.

Ses Figure 2-117. Inatall the seat iock (7) on o uppe il
body work,

Inatall seat lock plate (8) by aligning plate tab onto seat
lock (7).

Inatall seat lock clip (1) by aliding clip alkgning clip groove
onlo seal lock plale (8) lab.

Poaition short tab of spring (5) into seat lock notch.
Posilion long and ol spring inlo tho seal lock bwer (4).

Load the spring (5) by turning the seal lock lewer (4)
counterciockwise 1/4 fum.

Once the spring is loaded. install the seat lock kever (4)
onto the kock aligning the lever 1o the square groove that
ia cast into the seat lock (7).

Fasien the lock lever (4) to the seal lock (7) with the
washear (3} and fastenar (2].

Install the ferrule (B) of the seal lock cable (9) into the
seat lock lever (4).

Opan and close the seat lock with ignition key o werify
that cablie is working progerhy.

. Install the seat lock cable (9) info the seat lock plate (6).

Install upper body work on tall section. See 2.36 TAIL
FRAME AMND BODY WORK.

CeENpApaEN

Spring

Seat lock plate
Seal lock
Farrubs

Seat lock cabile

Figure 2-117. Sest Lock and Cable Assembly




SIDESTAND

2.40

GENERAL

s |f the side stand is not in the full forwsard position
when vehicle weight is rested on it the vehicle could
fall over, which could result in death of sernous injury.

® Always park motorcycle on a level, firm surface.
Vehicle weight could cause motorcycle to fall over,
which could reault in death oF senious Rjury.

The sidesiand i localed on the &R sde of e MolDCyCE
The sidestand swings outward 0 SUPPOr e MODICYCHE for
parking.

The sidestand aclivates the imegral sidsstand swach whech &5
part ol the atares interiock system. See 7 5 STARTER
INTERLOCK lor mare irformalion

INSPECTION

1. Tes! the aidestand in tha following manner. Without
motarcycle weight resting on it side stand should move
fraly intd sxtended (Gown) Bnd retracied {up) pogdsird

5 Check sidostand switch (Siartar interiock) for proper
pparation after he first 1500 miles (2400 km) and #ay
2500 miles (4000 Km) hersaher Seo 7.5 STARTER
INTERLOCK

SIDESTAND REMOVAL

1. Remove muffler See MuMer and Staps n 2.28
EXHALST SYSTEM

2. See Figure 2-120. Romove sidestand switch (5). See
SIDESTAND SWITCH REMOWVAL In thes secion

3. Remove fasiensrs (2] secuning sidestand bracket (J) 0
Framie.

SIDESTAND SWITCH REMOVAL

See Figure 2-118. Cut cable strap securing harmess.

See Figure 2-119. Remove sidestand swich. leaving
wire aftached, and pull swilch assembly and wire har-
ness Through to right side of wehicle:

Fiemove sidestand assemibly

Figure 2-119. Sideatand Switch



SIDESTAND DISASSEMBLY

NOTE

%
Sidestand does not have o be removed from bike o be ois-
Azsambiag,

1. Sea Figure 2-120. Remove fEstenar (7) securing =ide-
gtand switch (6).

2. Remove spring (8),

3. Remove sidestand pivol boll (5).

SIDESTAND ASSEMBLY

1. See Figure 2-120, Lubricate sideatand phvat bolt (5) and
mating porians on sideskand bracket.

2. Ingtall sidestand pivat bolt (S) Nghiening 0 18-20 N-ibs
(24-27 Nim).

3. Install spring extension plate (4) and spring (8).

NOTE

Extandion plale sholild curve Iowans primary chaiin aapusl-
I SCrow,

4. Inatall sidestand switch lighlening the swilch lastener (7)
to 36-80 in-lba (4-7 Nm).

5. Connect sidestand switch to switch connactorn.

SIDESTAND SWITCH INSTALLATION

1. |Inatall sidestand aasembly. Sea SIDESTAND INSTALLA-
TIOM in Ihis seclion.

2. See Figure 2-119. Install sdestand switch, pulling swich
assembly and wire harneas through right side of vehicle
and connect wire.

4.  See Figure 2-118. Install cable strap secunng hamess.

SIDESTAND INSTALLATION

1. Imestall sidestand swilch bo sidesiand assamibly.

2. Insiall sidestand W fame bghisning e sedestand
bracket festeners to 25-27 fi-lbs (34-37 Nm).

4. Install muffler. See Muffler and Straps in 2 28 EXHALIST
SYSTEM.

LR T

Sisestand lsg

Stdestand brackel
Spring ertension plate
Sidestand prvol testensr
Sldestand switch
Sudeatand switch fastenss
Sideatand spring

Figure 2-120. Sidestand Assembly
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SPECIFICATIONS 3.1

NOTE
Senvice wear limils arg Qiven a5 a8 guiceline for mMessring
components Mal are not new For measurement specifica-
tiona not given under SEAVICE WEAR LIMITS, sse NEW

!

COMPONENTS.
Table 3-1. General Information

Type ‘ 2 cylinder, air cooked, four-stroke 45 Degres V-twin
Compression Ralio I 1
Bore 3.50 in. BA.8 mm
Stroke 3125in 79.375 mm
Engine Displacement 80 cu. in. 884 oo
Oil Capacity (with filter change) , 2.5 quarns 2.37 ers

Table 3-2. Engine Ignition Specifications
Typa _ | Sequentalnon wasle span:
Regular kdia _ 1050-1150 RPM _
Spark Plug Sae 12mm
| Spark Plug Type Harey-Davidson No. 10R12A
| Spark Plug Oap - 0.035 in. 0 8890 mm
| Spark Plug Torque ' _11-18 N-ts 15-24 Nm

m&a.mw'msﬂsmﬂuﬂm- '

VALVE NEW COMPONENTS SERVICE WEAR l.l‘llTl-
Fitin | Exhaust 0.001-0.003 in 0.0254-0.0782 mm 0.0038 in. 0.1016 mm
[ | Irrlasg 0.001-0.003 n 0.0254-0.0762 mm 0.0038 in. 0.0888 mm
Seat width 0.040-0062in. | 1.016-1.575 mm 0,000 in. 2,286 mm
Stem protrusion from . - . '
. poc 2.028-2.064 in. || 51,.5_11% i 2.082 in. szaa:aﬁ PRI
Table 3-4. Valve Spring Specifications
VALVE SPRING HEW COMPOMNENTS . SERVICE WEAR LIIITB
| Free length 2.325 in. ;. 59.1 mm 22305 (min) | 50.1 mm (min)
Intake 1.850 In. (closad) 135 bs i 612 kg
1,300 in. (open) 312 s | 1a1skg
Exhaust | 1.850 in. (closed) 135 bs | 61.2 kg
1.300 in. {open) 32 bs | 1415 kg




Table 3-5. Rocker Arm Specifications

, ROCKER ARM NEW COMPOMNENTS SERVICE WEAR LIMITS I
Shatt fit in bushing (loose) | 0.0005-0.0020 in. | 0.0127-0.0508 mm 0.0035 in_ 0.0889 mm
End clearance 0.003-0.013 in. 0.076-0.330 mm 0.025 in 0.635 mm
Bushing fil in rocker arm {light) 0.004-0.002 in. 0.102-0.0559 mm
Focker anm shall B In 0.0007-0.0022in. | D.018-0.056 mm 0.0035 in. I 0.0889 mm

rockaer cover (loose)

Table 3-6. Piston Ring and Piston Pin Specifications

Comprassion ring gap . . |
ttop and 2nd) = 0.007-0.020 in. 0.178-0.508 mm 0032in. | 0813mm
Ol control ring ral gap . 0.009-0.052 In. 0.229-1.321 mm 0,068 in 1,651 mm
Compression  ring | Top 0.0020-0.0045 in. 0.0S08-0.1143 mm 0,006 in, 0.1851 mm
sada 2nd .
clearance 0.0016-0.0041 in. 0.0408-0. 1041 mm 0.0065 in, 01651 rmm
Ol gentrol ring side clearance 0.0018-0.0078 in. - 0.0406-0.1930 mm 1 0,008 in. 0.2388 mm
Pin fat )
o pEPy— nure) | nmm-x | QU001 27-0.01143 mim 000100 in. 002540 mm
Table 3-7. Cylinder Head Specifications
CYLINDER HEAD | NEW COMPONENTS | SERVICE WEARLIMITS
Vilve guide in head (tight) 0.0033-00020 . | (0.0838-0.0508 mm =
Valve seat in head (tight) 0003500010 n. 0.0889-0 0254 mm
Hmad gasket sursce (lainess) 0.006 . total 0.152 men iolal 0,008 in. botal 0.152 mm fotal
Table 3-8. Cylinder Specifications
CYLINDER NEW COMPOMENTS SERVICE WEAR LIMITS
Taper | 0.002 in. 0,051 mm
Out of round " '. - 0.003 in, 0,078 mm
Warpage (gaskel sufaces) Top ; 0,006 in. 0152mm |
Base s 0.008 in. 0.203 mm
Bore diameters 0.0002 in. Stardars 34078 in 88 8441 mm 3.5008 in. BE.9203 mm
Table 3-9. Connecting Rod Specifications
CONNECTING ROD NEW COMPONENTS o SERVICE WEAR LIMITS
Piston pin fit (loose) 0.00145-0.00155 in. 0.03683-0 03937 mm 0.00180 in. 0.04572 mm
Side play betwoon fywhests 0.005-0.031 in. 0.1-0.8 mm 0,036 in, 0.9 mm
Fit on crankpin (loose) 0.0004-0.0017 in. 0.0102-0.0432 mm 0.0027 in. 0.0685 mm
Connecting rod race 1D | 1624516250 in. 412623412750 mm | 16270in. 413258 mm




Table 3-10. Hydraulic Lifter Specifications

HYDRAULIC LIFTER NEW COMPOMNENTS SERVICE WEAR LIMITS
\ Fit im guide 0L 00080 0030 in. 0.0203-0.0508 mm 00030 in. 00782 mam
Ruoler it 0. DDE-0.001 0 In. 0.0152-0.0254 mm L0015 in. 00381 mem
Ruller end clearance 0008-0022in. |  02030550mm 0,026 in. 0.660 mm
Table 3-11. Oil Pump Specifications
OiL PUMP NEW COMPONENTS SERVICE WEAR LIMITS
ol 1000 RPM 7-12 P8I 48-83 KPa
pressure 2500 APM 10-17 PSI 66-117 KPa
" Shaft to pump clearance 0.002S in. 0.0635 mm
“Food/scavenge innerouter .
gerctar clearancs 0,003 in. 0.07E mim 0.004 n, 0,102 mm
Table 3-12. Gearcase Specifications
Cam gear shaft in bushing (loose) | 0.0007-0.0022in. | 0.0178-0.0858 mm 0.003 in 0.076 mm F
i
Cam gaar shaft and play (min) | (uO0S-0.024 in 0.127-0.610 mm 0.025 in 0,835 mm
Invbake cam gaar shaft snd play (min) : QL0D8-0.024 n { 0.15240.610 mm 0.040 In 1,018 mim
"
Table 3-13. Flywheel Specifications
FLYWHEEL NEW COMPONENTS ' SERVICE WEAR LIMITS
Rnout Flywheels at rim 0.000-0.010m | 0.0000.25¢ e ! 0.0100n. | 0.254 mm
Shaft at fywhesl end 00000002m | 00000051mm |  D00Zin 0.051 mm
Table 3-14. Sprocket Shaft Bearing Specifications
SPROCKET SHAFT BEARING NEW COMPONENTS | SERVICE WEAR LIMITS
Bearing outer race fit in crankcase 0.006 in. |
(tight) Interfarence it ol ]
1 1
Bearing inner race fit on shafl 0,006 in. |
(Eight) Interfanmnce fit 2= |




Table 3-15. Pinion Shaft Bearing Specifications

PINION SHAFT BEARINGS NEW COMPONENTS | SERVICE WEAR LIMITS

Pinion shaft joumal dismeter | 5,00 ; osng i | FTIEINTI0 | 12496 (min) | 31.7398 mm min)
i | :
r£Mmm 1.5646-1.5652 in. “‘“":‘mmﬁ' i 15672 in. max) | 39,8089 mm (max)
' Bearing running clesrance 0.00012-000088 in. | 000305002238 1:
| Fit in cover bushing (lcose) 0.0023-00043in. | 0.0584-01002mm | 00050, 0.1270 mm
TORQUE VALUES
ITEM ‘ TORGUE HOTES

“V" bracket 1o main frame 120-144 Inbs | 136-16.3Nm | page 3-14, page 3-32

Al tie bars ' 2527 hibs | 33.9-36.8Nm | page3-14
 Anti-rolation screws (ither) 55-65 in-ibe S7Nm | page 384

Grankcase 5/16 in. scrows 15-19 s 2026Nm | page 3-102

Cylindar head screws SesNOTES | SeeNOTES | Special patier to tighten, page 3-60
Cylingar siuds 10-20 h-lbs 14-27 Nm Spacial mathod 1o tighten, page 3-104
[ Exnaust header nuts o 7206indbs | 8.1-108Nm | page 3-14 '

Foed od ling at oll reaservolr 20-22 h-lbs 27.1-298 Nm | page 3-35 ,

Fead od line al pump b0 oil codlor 18-20 h-los 24.4-27.1 Nm | page 3-39

Faed ol line at rear of ail pump 18-20 R-ibs 24.4-27.1 Nm | page 3-36

Foed o line at the ol cooler 1517hibs | 20.323Nm | page 3-39

Front isodator balt 49-51 hibs B8-69Nm | page 3-14
_;mlmmmmhm 45-51 fi-ibs H-_ﬂhrn p.p&u.mﬁw

Front muffier strap fastensr 108-120 in-lba | 12.2-136Nm | page 3-16 ]
Gaarrimmm m-nﬂh-.i. ﬁaﬂr-iﬁ Special pattern 1o tighten, page 3-80

il cocler feed ine at the oll pump 18200bs | 244-27.1 Nm | page 3-39 '

Oil cooler relum ine fiing af crankcase | 15-17fdbe | 20.323Nm | page 339

Tmmr R A I 15-17 N-bs 20323Nm | page 3-39

O cocler reham il ine. | 1517 s 20323Nm | page 3-15

Ol filter adapter 812 Hos 11-96Nm | LOCTITE 243, page 3-82

Ol pressure signal light switch 50-70 in-ibs E8MNm | page 382 '
mmrmm T0-80 indlbs 88 Nm me.puge-H1

Ol pumg mounting screws 125150indbs | 1417Nm | Page 381 .
| Pinion shafl nul 19-21 filbs 2629 Nm | page 3-88

Fiaton jet TOAX screws Eﬁn:lﬁ.l'l-h 284 Nm Lnuhﬂﬂ.pﬂ;a_:!.-m ]




ITEM TORQUE NOTES
Reer isolator bolt 495 nms | G6460.1MNm | page314
| Rear mutfier bracket 236 hbs | 434488Nm | page 333
Aear muffier straps | 4880 in-Ds S468Nm | page 316
| Reed valve tasteners 2530indbs | 3445Nm | page 377
Return oil ine at ol reservosr 15-21 fi-lba 258-28.5Nm | page 3-35
Fisturn il line al lop front o pumg 1820008 | 24.4-27.1Nm | page 3-36
Rocksr box cover screws 120156 Inbs | 136-17.6Nm | page 3-62
Fiocker bo 1o head bolts " | 1as155inibs | 15-18Nm | Smalllasteners (2), page 362
Rocker bax to head bots 135-155Indbs | 1518Nm | Small tasteners (3), page 3-62
Rocker box 1o head bolls 1822 n-ds 24.30Nm | Large tasteners, page 3-62
Sprocket cover fastener 12-38 in-lbs 1-4 Nm page 3-18, page 3-44
Swingarm photshaipinchbot | 17-19Mbs | 23258Nm | page 3-30
" Swingarm pivol shalt 2426hbs | 32535.2Nm | page 3-30
Torea clamg 4045008 | S4261Nm | page 318
Vent of ine at gearcase cover | 120-132in-bs | 136-149Nm | page 336
Wiant ol line At oil reservoir 14-16 A-bs 18-21.7 Nm Jpqla-m

Table 3-16. Electrical items for Engine Removal and Replacement

Descrigtion Location
himl.lﬂl'lﬂnl hWHMMMH“mcﬂm "
Throttle position sensor (TP) [88] Located on the nght side of enging between cylnders.
Head temparature sensor |90] Bangath air Do
ll‘:r:-nrninm ik Bahind rear cylinosr haad (Mote: connechon wunder alr box)
Frant and rear fus! inscors Beneath air box on the right side of engine
hsp-uuw[ﬂﬂ] Located under Sprockel COVer.
Cam position sensor Localed under sprockst cover.
Neutral witch [131] Located under sprocket cover.
Ol preasure switch [120] muﬁlmmmmmﬂm.
 Allemator stator [46] Located under sprockel Cover. '
 Starter solenoid wire [1288] Disconnact at botiom of starter.
Positive battery at starter [1284] Disconnect al rear of starer
 Side stand switch [60] : Tie wrapped o rear brake ine under vehicle.




ENGINE 3.2
FUEL ADJUSTMENT/TESTING
Gasoline/alcohol Blends General

The Buell XB3R motorcycle has been designed o obiain the
best perormance and eficlency uaing & Qood gQualiny
unlgaca) gasoling, Busll recommenis using al easi 31 pemp
ociane (ROM). Octane rating s usually found on the pump.
Some fusl suppliers s&il gasoline/alcohol Diends as a fuesl
The type and amount of aicohol added o the fusd B impor-
fani.

& DO NOT USE GASOLINES CONTAINING METHANOL
Lising gasaline/memancl blends will resull in starting and
driveabdity deterioration and damage o criical fusl sys-
tem components.

e Gasolines conlaining ETHANOL: Gasoline/ethanci
blends are mixture of 10% athanaol (Gmin alcohol) and
80% unlpaded gasoline, Gasoline/sthanol blands can ba
used in your motorcycle i the sthanol contant doss nol
axcend 10%,

# Gasolines containing ETHER: Gasoline/sther bisnds ame
& mixture of gasoline and as much as 15% sfher. Gaso-
lingvether blends can be used in your molorcycls i the
wthar contant doas not axcesd 17%.

& HREFORMULATED OR OMYGEMNATED GASOLINES
(RFG): Felormulaied gasoline”™ is & WM used o
describe gascline biends that are spacifically deskgned 1o
burn cloangr than olher bypes of gaschne, leawng feeer
*tailpipe” amissions. They are also formulated W svapo-
rabe hoss when you are filling your tank. Reformulated
pasclines usa addithves to “caygenate” the gas Your
matgrcycle will run normally using thes type of gas. Bued
recommends you use i when possible. as an aid to
cleanar air in our anvironment.

Bacause of thair generally higher volabiity, these Slends may
adversely aflect the starting, driveability and fuel efficiency of
your molorcycha, If you expenence thess problems, Buell rec-
ommends that you operate youwr moborcycle on siralght,
unieaded gasoling,

LUBRICATION

The engine has a lorce-leed (pressurs) type oiling syshem,
incorporating odl feed and return pumps in one pump body,
with one check valve on the oil feed side. The keed pump
forces ol through the ol cooler o the engine. lubricating
lower connecting rod bearings, rocker arm bushings. wabe
stems, valve springs, push rods and tappets. Cylinder wall,
piston, pislon pin, timing gears, bushings and main bearings
are lubricated by ol spray thrown off connecting rods and
crankshaft, and by od draining from each rocker box theowgh
an intermal drain passage n each cylinder and sach tappei
guide. 0il iz fransferred o the teeth of all the cam gears by
way of the gear meshing action. The oi-scavenging section of

e rimrmrn raburmes ~l fe o dhe ek Bremem fRa mmearees T T 0

When an engine nesds repair, § = not akways possible o
detsmane definiely belorenand whether epair 5 possible
with ondy Cyliraier hisd, cylinder and pesion disassemblad or
whather complste enging disassambly is required for crank-
CASE TEai.

Most commonly. only cylinder head and cylinder repalr is
neeoed (valves, rings, peston. edc.) and it is recommended
procedune 1o senane thess unis first, allowing engird crank-
case b0 remain in frame.

See 34 STRIPPING MOTORCYCLE FOR ENGINE SER-
VICE o sirip motorcycle for removal of cylinder head, cylin-
der, and piston.

Afer disassembling “upper end” only, it may be found that
CrAnkCAse repair 5 nocessary. in this siluation, remove the
enpine crankcase from the chassis,

H sngine is removed from chassls, do not lay englne on
primary side. Placing engine on primary side will damage
chulch cable snd fitting, i fitting s damaged, clutch cable
must be replaced

Se9 1.21 TROUBLESHOOTING saction. Symploms indicat-
mg & nead for enging repain ane ofién misleaging, DUl goang-
aly, I morg than one symplom i3 present. possible causes
can be namowsd down 1o make af laast a partial diagnosis.
An abovg-normal consumption of oil. for example, could be
causad by severnl Machanichl Tauls. Howevwer, whon Hooom-
panied by blue-gray exhaus! smoke and Iow engine compres-
sion, it incicaies the piston rings nead replacing. Low
compreasion by Baelf. however, may indicale Empropery
seated vahves. in addition to o in lieu of worn piston ringa.
Most frequently, valves, rings, pins, bushings, and bearings
need atention at about the same time. If the possibe causes
can be namowed down through the process of elimination to
mchcate any one of the above componants B worn, | 5 bes
o ghwe affention 1o all of The cylinder head and cylinder parts.



COMPRESSION TEST PROCEDURE

Combuslion chamber leskage can result in unsaEsiaciony
engine pariormance. A coOMpression teat can haelp determming:
\ihe source of cylinder leakage. Use CYLINDER COMPRES-
SION GAUGE (Part Mo HD-33223-1).

A proper compression test should be periormed win e
engine at normal operating lemperature when possible. Pro-
coad a5 folows:

After completing the compreasion test(s), make sure that
the throttle plaie is in the closed position before starting
engine. Engine will start 8t an extremely high RAPM i
throttle plate la left open.

i, Disoonnect apark phug wire. Clean arund piug bass and
remove plug.

2, Conngcl comprassion 8ster o cylinder

3. With induction module throtile plale in wide cpen posi-

tion, crank engine confinuously through 5-7 full compnes-
Gl Strokias

4, Nots gauge readngs at the end of ha first and iast com-
pressaon sirokes. Record tedl results.

5. Comprossion 8 normal ¥ final readings are 120 pal
(827 kPa) or mone.

6. Inpect approximabely 1/2 oF. (15 mi) of SAE 30 ol nto oyt
indar and repaat ths compression losl. Readings INal an
conmdarably highor Guring tha second et Ndcate wom
plston rings. .

Table 3-17. Compression Test Results

DIAGNOSIS | TEST RESULTS

Hlnnlm.ﬁ- -}memh-mﬁmm; |
tends io build up on the followsng |
IMproves considerably when ol 8 |
| added o cylinder.

Vabve trouble | Compression iow on first stroke; |
| does not build up much on lollow- |
| ing strokes; does not mprove con- |
| sedambiy with the addilion of ol _.|

Head gaskel laak Same reaction as vahe troubla.

Cylinder Leakage Test

The cylinder leakage tesl pinpoints engine profbliems. nchud-
ing leaking vahes, worm. broken or steck piston rings and
biown head gaskets. The cylinder leakage tester applies com-
pressed aif 10 the cylinder at a controlled pressune and voi-
ume, and measures the parcent of leakage from the cylinder.
Use a CYLINDER LEAKDOWM TESTER (Parl Moo HD-
35667A) and follow the speciic instruclions suppied with the
tegter.

T W R S — g = E e re—— B B

1. Pun engine untll it reaches normal operating tempsra-
ture.

2. Swop engne. Clean dirt from around spark plug and
TN SEBIK peleg.

1 Femove sir cleaner and sat inducton module Throtihe
ke in wide open posiion.

4. Remove timing inspection plug from crankcase.

5 The piston, in cylindar being iested, musl be al lop dodd
cEnler of compression siroke duning test.

& To keep enging from turming ower whon air pressurg S
applied 1o cylingsr, engage transmission in fifth gear and
lock the rear brake.

7. Following the manulaciurer's insiructions, periarm a cyl-
inder leakage 1881 on the froni cylinder, Make & mdle of

e percent leakdown. Any cylinder with 12% lsakdown,
of more, requines furthes anention

B Sae Table 3-18 Listen for alr eaks at induction intake,
exhaust, haad gaskel and tming BEpeclion Rk,

NOTE
I air I8 #acaping Swough vahas, check pusht rod lengh.
9. Repoal procodurs Of réar Cylince

After compieting the compression tpat(s), make sure that
the throftle plate is in the closed position before starting
engine. Engine will start at an extremely high RPM If
throttie plate is left open.

Table 3-18. Air Leakage Test

I AIR LEAK LOCATION POSSIBLE CAUSES
| induction Module intake Intake vave leaking.
.:_Emwe | Exhaust valve leaking,

| Timing inspection hole | Piston rings leaking.

| Wigrn or broken piston.

g Worn cylinder.

| Head gasket | Leaking gasket.
Diagnosing Smoking Engine or High Oil
Consumption

Peripem COMPRESSION TEST PROCEDURE or Cylinder
Leakage Tesl as described previously. i further ftesting is
nesded, remove suspect headis) and inspect the Tollowing:

® Valve gude soals.

& Valve guide-to-valve stem clearance.



1, Ignition coll 4. DO=ygen sensor connection [137] '
2. Coll connection [B3] 5 Thiotthe cables
3. Cylinder head temperature sensor connection [#0]

Figure }E.Em-lﬂm:ﬂuﬂrﬂmcm

i

8. See Figure 3-2. Disconnect the ignition cod [83] and 8. See Figure 3 Disconnect the following sensors:;
rBmove. a Temperature sensor [90].
b Oxypen sensor [137)




(s

1. Clamp, Torca
2. Front muffier sirap fastener
3. Muffler strap, front

10. Disconnect and remove ar scoops. nght and left axdes. 14. See Figune 3-3. Remove mutfisr:
11. Remove complete chin fairing. 4.  Romove front muffier strap.
12, Remove ranamisson aprocket aide cover. b Remove rear mufer straps.
13. Remove rear bell and idier pulley. See 1.9 DRIVE BELT ¢. Loosen Torca clamp and remove muffier.

SYSTEM and 2.13 REAR BRAKE MASTER CYLINDER.



1. Fead oil line from oll pump to oll cooler
2. Return all ling for oll cooler 1o crankcass

Figure 3=4. Oil Ling Connections ai Oll Cooler

- 15. Ses Figure 3-4, Digeconnact oll lines &t od coolar only
16. FAemowve left side rider iooiresi and Suppor plile.

Figure 3-5. Clutch Cable Retdining Clamps .

17. See Figure 3-5. Dsconnect cutch cable
a Femove retaming clamps
b, Full chulch cable Gdwrn.



Frame assembly

“V™ bracket
Fasteners for V" bracket (3}

Isolator assembly, front
Fastenars for front isclator (2)
Bolt, front isolator

Tie bar assambily, front

Fastenars for front the bar sssembly (2)
. Nut for one fastener for front the bar assembly
10. Mount, center the bar

11. Fasteners for center tie bar mount (2)

= - ik ol al el

12. Washers for center tle bar mount (2)
13. Tie bar assambly, center

14. Fasteners for center tie bar assembly (2)
15. Washers for center tie bar assembly (2)
18. Cable, negative battery

17. lsolstor sssembly, rear

18. Fasbeners for rear isolator assembly (4)
19, Washers for rear isolator assembly (4)
20. Boft, rear isolator

Z21. Tie bar assembily, rear

2  Fasteners for rear tie bar assembly (2)

Figure 3-8, Engine Mounting System



18. Support enging with wide SCISS0MS jSok
19. Ses Figure 3-6. Remove front “V™ bracket with ol cooler
e i rarme:
8. HAemove cable sirap secunng the remots die acusi-
! il cable.
b. Remowve ihe three cable straps holding regulsion wir-
ing hamiss 0 oonder o odend e hamess o
remove V" bracket.
¢ Unplug requistor hamess, (2) plugs.
Remowe fromt tie bar from engine.

a.  Unboll V™ brackel rom main Ireme and remosve
from left side.

20. Remowve cenber tie-bar from sngine.

L

1. Front isolalor bol
2.  Front isolator mount
3.  Front the bar

L THN S - Figure 3-8. Front isolstor snd Tie Bar Assemblios

2. Roar tie bar
.--Igi;l;iﬂ-}.ﬁ_ﬂ'mﬂnﬂﬂmﬂlh 21 See Figure 3-8, Removs frond sollibor BolL
24. Remove front isolaior mount from andgine
21. See Figure 3-7. Remove rear te bar from frama 25. Rolalo onging dows

22. Looasn rear olator boh. DO NOT REMOVE



REASSEMBLY

NOTE
ahanus] hegdor was removed during senvice it must be
with the engine rofafed in the down posibon. If &
not possibie o reach RSeners on ihe rear exhaust af e
head with angine rotaied in the up position.
Tightan haader nuts gradually. aitemating betwien Shuds
I ingure thal exhaisr nings are fush with angine. Tighisn
fasrenars fo 72-96 in-ibs (8. 1-10.8 NmL

When repairs have bean compisted, rotabe enging Dadk
up info frame.

NOTE

When inaialing and bghiening isolamr boit it s mporiani o
keap load off of isollor boll for instalaion purposes. Aler-
nate behwesn Bghtening isoiator boit and rasing anging will
SCIBSOrS jech.

Figure 3-8. Lubrication Points on Front lsclator Boht

NOTE

Sae Figure J3-§. Ahways coal shalt and thraaols of frond sods-
fov ol with anhi-sedre before ingtaling.

1.
2
3
4

Figure 3-10. Front isciator and Tle Bar Assemblles

i

£ Sed Figure 3-10. Inssr frond isolator bolt (1) through

front isolator (2) and loosely throad Inlo frama. Do ot
ighiten it this paoint

See Figure 3-10. Install isolator mounting laslenors (3)
and nghten o 48-51 f-Ihe (56-60 Nm).

Tighten front Eckalor boll 10 49-51 f-Ibs (56-68 Nm).

See Figure 3-6. Torgue roar isolalor boll 1o 45-51 fi-iba
(B5.4-68.1 Nm)

Sea Figure 3-6. Install rear fie bar to frame and Lghben 1o
25-2T NHbs (33.9-36.6 Nim).

Ses Figue 3-6. Inslall conler Gie bar 1o engine and
tighten o 25-27 fi-lba (33.8-36.6 Nm).

See Figure 3-6. Install front “V™ bracket with oil cooler o
e (s,

a Install "V bracke! 1o main frame from the lef side of
i wehicks and fighten fo 120-144 indlbs {13.6-16.3
Hm).

o Figue 3-10. nsief front te-bar o engine and
fighlen o 25-Z7 NHbs [(33.9-36.6 Nm).

c.  Afiech reguistor wiring hamess 1o brackel mylon
cabis straps.

Ramowe scmsors k.



10. See Figure 3-11. Pull cluich cable back wp o the

PrOET Dosition.

A  Connegd clulch cable to handiebers and adjust o
specifications.

b, iresiall retaining clamps

NOTE
Whean foruing the ised od line from the pump fo the ol coolar
i is necassary lo lorgue he fitting af the oll purmp firat
11. Ses Figure 3-12. install oll cooler ol feed line first and
tighiten 10 15-17 fi-lbs (20.3-23 Nm).

NOTE
Whan insiaiing the o coolar relurn of #ng i is Necessany fo
insiall e cnd al e crankcase it

12 Ses Figure 3-12. Install the ol cooler reburn ol line and
Lyl 15-17 f-Ibs (20.3-23 Nm)

= I_ -
1. WVerify that the cluich cable and feed line have a clearance of 1/8 to 14 in. (3.175-6.35 mm) betwesan tham.
2. Verify that oil lines have a minimum clearance of 1/8 in. (3,175 mm) betwesn them.




Clamp, torca

Front muffier mount
Frent muffier strap fastener
Mutfler strap, front

g pe

LR

Raar mutfler bracket

Rear muffier strap fastener P
Mutfler strap, rear (2)

Mutfiar

Figure 3-13 Mufier and Mounting Syster

13. Ses Figure 3-13. Inatall muffler with new torca clamp but
do ot tighten:
A Install rear mutfler straps and alemately ighten rear
etrap fasteners (8) to 48-80 in-lbs (5.4-6.8 Nm)
b, Install front mufller sirap fasienss (7) and tghien o
108-120 in-lbs {12.2-13.6 Nm).
¢. Tighten forca clamp to 40-45 f-bs (54.2-61 Nm).

14, Tighten front muffier mount 1o 22-25 N-bs (29.8-33.9
Mrm).

it Is important that the front muffier mount |s tightened
last in order o ensure proper alignment of the sxhaust
system.
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17

T

Ignitien call 4. Dwygen sensor connection [13T)
Caoll connaction [B3] 5. Throltle cables
Cylinder head lemperature ssnacr connection [90]

i

Figure 3-14. Electrical Connections and Thiottle Cables

=g F gure 314, Connact throlthe cables from mduchon
madulethrotiie body.

Disconnect the iollowing senson
a. Temperature sensor [90]
b Owxygen sensor [137]

See Figure 3-14. Ingtall the ignition coil and connect [B3]
and tighten fasteners fo 120-144 in-lbs (13.6-16.3 Nm




1.  Fusl line connection
2. Connection for throttle position sensor [B8)

3. Connections for fusl injectors [84 & B5]

i

Figure 3-15. Fusl Line and DDFI Electrical Connaclicns

CARLUTHIMN

Remove ahop towsl from entrance of throtile body o
ansurd proper operation of induction module.

16. See Figure 3-15. Connéct throftle position sensor (B8]
18. Connact fual inpactor leads [84 & B5]

20. Gonnect fusl line

21. Inatall throtile body velocity stack (hghban).

22, Install airbox assembly and intake cowes and lighten ae-
teners to B4-120 in-lbe (8.5-13.6 Nm].

23. Install rear balt and idler pulley. See 1.9 DRIVE BELT
SYSTEM and 2.13 REAR BRAKE MASTER CYLINDER

24, Install left side rider fpotrest and support plate and
tighten tastenars to 120-144 In lba (13.56-16.27 Nm)

25. Install sprocket cover and tighten fasiensrs and washers
0 12-36 In-lbg (1-4 Nm).

26. Ingtall chin fairing. See 233 CHIM FAIRING

27, Install gir scoops. nght ang-left sides. See 235 AIR
SCOOPS. L

NOTE
The connachon for fus! pump & Just above e pump located
af e rear of fhe fusl tank on the keft side of the vahicle.

Always connect positive battery cable firsl. If the positive

cable should contact ground with the negative cable

instalied, the resulting sparks may cause 8 batiery explo-

sion which could result in death or serious injury.

28 Connect negatree ground cable 1o battery and install saat
{gtvlen

MAWARNING

Pull up on seat to verify that it ls properly secured, front
and rear. & loose seat may shift during wehicle operation
and startie the rider, possibly causing loss of vehlcle
control resulting in death or serious injury.



STRIPPING MOTORCYCLE FOR ENGINE SERVICE 3.4

oo o

To protect sgainst shock and accidental start-up of vehl-

NOTE cle. disconnect the negative battery cable before pro-
vishicle should be placed onfo the i wilh rear tire in the mmeHMi:uuHrmﬂiln
wheal vize in order o succassully parform this procegune death or serious injury.

3. Remove seaf and disconnect battery

1. Disconnect fuel pumg and run vehicle until it i out of v
fuel. See 4,40 FUEL PUMP 4. e e caer sl aho: Snsently

5 Remowe throfile body walocily Stack.

NOTES NOTE

3 s = e sl linas  Install shop lowol in enirance fo throfle body o prevent
- is step is always periormed in pirge objacts from ialing info the induction modui.

& The connection for fusl pump & jusi above e PUTMP g See Figure 3-16. Disconnect fusl live,
7. Disconnect throflle posilion sensos [BB],
B Disconnect fusl injector leads |84 & 85]

loceiiad af the fear of the sl pank on he et side of e
[T ]

2, Dvain il lank.

-

6.  Fuel line nunn-a:iinn 8. Connections for fuel injectors [B4 & 85]
7. Connection for throtthe position senaor [88]

— Figure 3-16. Fuel Line and DDF Electrical Connections
£y



'*
i
|
.j

1. Ignition coil
2. Coll connectlon [B3)
3. Cylinder head temparature sensor connection [90]
4. Oxygen sensor connectlon [137)
5. Throttle cables
Figure 3-17. Electrical Connections and Throttle Cables
B Sea Figure 3-17. Disconnect the ignition ool (2) and

10

eIl kL

Discannact the following sensors
c. Tempamiure sansor [B0]

d. Ckygen sansor [1.37).

1. Disconnect throftle cables from induction modulathnroths

Iy,




e

Clamp, Torca B Mutfier strap, front

Muffler mount, front 9. Muffier bracket, rear

Screw, front muffler mount (1) 10. Screw, rear muffler bracket (2)
Bushinga, front mutfler mount (2) 11. Flat washer, rear mutfler bracket (2)
Flat washer, frant muffler mount (1) 12, Rear muffier strap fastensr

Mut, front mutfler mount (1) 13, Muffier strap, rear (Z)

Front muffier strap fastener 14, Muffier

13,
14.
15.

Figure 3-18. Muffier and Mounting System

. Disconnecl and remowve air scoops, right and kil Sies. 16. See Figure 3-18. Remove muller:

Remaove complete chin famring. (7) bolts. a Remowe front muffler strap fastenser (7). Front slrap
Remove transmission sprocket side coves will not be removed.

Remowe rear bell pulley. Ses 1.9 DRIVE BELT b.  Alemalely looten rear sirap fasteners (12) and
SYSTEM and 2.13 BRAKE MASTER CYLINDER. remove rear muffier strape.

¢  Loosen Torca clamp and remove miulfier,



7. Ol tank drain plug

Vent oil line 8. Ol Filter
Feed oll line 9. Front mufmier mounl
Return oil line 10. Rear muffler bracket
Feed oll line from oll pump to oll cooler 11. Ol cooler

Feed il ling from oil cooler to crankcase

17,
18.

Figure 3-19. il Lines and Connections

S0 Figura 3-19. Remove oil filler. 15. Remowe front and rear muffler brackets.
Remaowve all oil lines (including ines fo oil conler).

[ 31




20. Barmove left and nght side nder foolrests Smnd Supor
plates. Se¢ 229 FOOTPEG. HEEL GUARD AND
MIOLUMT.

NOTE
When removing he right side rider fpolresl &nd SLDDOIT piate
Also remove rear brake pedal assembly and remoie Fesenener
and secure lowarde rear of vahicia.

Figure 3-22. Sidestand Switch

Z2. See Figure 3-21. Cut cable sirap secunng Marmass.

23. See Figure 3-22. Remove sidestand swach, leaving wire
atached. and pull switch assembly and wing RAM&Rs

e— e hegugh 1o rght side of vabhecla
Figure 3-20. Clutch Cable Retaining C )
9 ng Clamps 24 Remove soesiand assembly

21. See Figure 3-20. Disconnact cluich cable from Fane-
bars
a. HRemove retaineng clamps
b, Pull clutch cable down

2



SZeENamAEN

Frame assembly

“V™ bracket

Fasteners for “V* bracket (3)

Isclator assembly, front
Fasteners for front isclator (2)

Bolt, front isolator

Tie bar assembly, front

Fasteners for front tie bar assembly (2)

Nut for one fastener for front tie bar assembily

. Mount, center tie bar
. Fasteners for center tie bar mount [2)

12. Washers for center tie bar mount (2)
13. Tie bar sssembily, center

14. Fasteners for center tie bar assembly (2)
15. Washers for center tie bar assambly (2)
16. Cable, negative battery

17. Isolstor sssembly, rear
18. Fasteners for rear isolator assembly (4)

18. Washers for rear izclator assembily (4)
20. Boft. rear izolator

Z21. Tie bar essembily, rear

Z2. Fastoners for rear tie bar assembly (2)

—



See Figure 3-23. Remove center tie-bar from engine.
Remove rear fie bar trom frame.

Locmsen rear solstor bolt.

Fiemove front solalor Dol

Remove froni sotator mount from angine.

See Figure 3-24. Disconnect electrical componenis:

25, Support enging with wide SCiSSOrs [SCk
28. See Figure 3-23. Remove front “V brackel will ol Cooser
Irom maln frame.
a. Aemove ceble sirap securing the remote ke SEUST-
\ ment cable

b. Remove the thres cable straps Roling reguishon w-
ing harmess in order to extend he hamess 0

e e RNy

remove “V" bracket 8  Meulral switch [131]
¢, See Figure 3-24. Unplug reguistor hamess, (2 b Spesdometer sensor |65) (remove tie wrap).
. |::|...|-'é|5 . c. Cam posilion sensor [14].
& Alternalor [48 d  Positve battery cabls af starber
® Voltage regulator [77] & Swrersolenoid |128).
d. Femove front ie-bar from engine f Ol pressne switch [120].
s Unbolt V" bracket from main frame and remove 33 Fotate anging down io remove exhaust header.

Iroem left side

7
=

O
-

Heoutral mm [1:‘:] 4. Alemator connection [45]

1.
2. Speedometer sensor connection [B5] 5. Voltage regulator connection [77]
=

Cam position sensor connection [14]

Figure 3-24, Electrical Connections




See Figure 3-25. At this point i is necessary fo support
main frame with overhead hoist in order to remove rear

Igalator bolt. Fallure 1o do this will result in main frame
dropping slighiby.

i

Figure 3-25. Supporting Vehicle tor Dissssembly

34. See Figure 3-26. After rotafing enging back up inlo
frame, continue to remove

i Faar [solator bol

b Swingarm pivol shaf

Figure 3-26. Rear lsolator Balt and Swingarm Pivot Shaft

Figure 3-27. Supporting the Swingarm

35 Ses Fugure 3-27. Suppar swinganmdod tnk with wooden
e T

Figure 3-28. Transmission Vent Line

36. Ses Figure 3-28. Cul the two tie wraps holding tranamie-
=00 vent ine and pull vent line out of frame kBaving Il
sftachad fo engine

NOTE

The fransmession vend ing funs wp the e sige of he frame

and gty pngernaath i rear brake resenvoir and hose

7. Lowepd onsging with scissors lift all the way down.

3 Move the engine assemibly from undes the main frams 1o
the right sade of the lift

38 Remove engine



Figure 3-29. Center Tie Bar Mount
40, Once engine has bDeen removed from wvehichs fnesh
remcving the followang items as reguined
a, Shifter assombdy

b, See Figure 3-29. Center the bar mgunt

Right Side

¢ See Figurs 3-30. Swingarm pevol shall pench bod
thrandad Ingar

d. Ses Figurs 331. Aluminem bushengs from fron . " :
axhEust mount, Figure 3-31. Front Exhaus! Mount Bushinga (2 plece)

@ Tamar Cowar

Fligure 3-30. Removing Threaded Insert




NOTE
See Figure 3-34. This glows the vahicle fo remain ogether
&% & roling ohaissis and o be removed rom the WY and stored
i necessany
44 Remove support from under ewinganmioil tank.
45 Ramove overhead support

Flgure 3-32. Rear lsalator and Mounting Hardware

41, See Flgure 3-32. I the crankcases ane being separmied i
will ba necessary io remove rear solalor assembly by
resmdnidng the forwand o thsténars Hnsl and than the hwo
rear testanars (re-ingtall with new fastensers)

Figure 3-34. Rolling Chassis

Figure 3-33. Securing Vehicle for Relocation

42 5Ses Figure 3-33. Place a block of wood betwesn rear
isolatar mount on main frarmd: and Swirgarmeod tEnk

43. Route a ratcheting the down through the: swingarm Dear-
mige, up ower the main , Through the fop siabier
area, back down o the mighet mechansm and secune
swingarm to main frame.



ENGINE INSTALLATION 3.5

ASSEMBLY

Engine Prep for Re-installation

NOTE

install components that werg rémoved from enping &5 wens
neceasary for service prior 1o installing engine frams

—

Figure 3-35. Rear Isolator and Mounting Hardware

1. See Figure 3-35. Inslall rear isclator assembly Dy mstad
ing the two rear tasteners first and then the two orwarnd
fagtanars (re-install wilh new fasteness). Tighten io 2527
fi-lba (33.0-36.8 Nm)

. L T L =

Figure 3-36. Center Tie Bar Mount

2. Install the following fems on the engine assembly as

redquined:
-
a. Shifer ﬂﬁﬂmhﬁh
b. ;'Sazﬂ;’%ur?mffﬁ. Canter e bar mount 25-27 M- - 338, Front Exhaust Mount Bushings (2 piece)

c. See Figure 3-37. Swingarm pivot shaft pinch DoR
treaded st



Installing Engine In Frame

NOTE
Vishicle showld be placed omio the it with rear Bre in the
whaal vise in order 1o succeasiully perform s procedure

Figure 3-41. Transmission Vent Line

NOTE

See Figure 3-42 Al this poind I (8 NeCERSEry [0 SUDDOT Mkin
framd Wil cveiriitsld hoist in order bo insfall rear isolator balt

Figure 3-39. Supporting the Swingarm

1. Sea Figure 3-39. Inatall boms [Ack and woooon Dok
undiar swingarmiod lank io he rear of the od ine fittings

2. Hamove ralcheting e down and block ol wood batwsen
rgar olalor mount on main frmme and swingarm/ol res
T atally

Figure 3-42. Supporting Vehicle for Assembly

Figure 3-40. Aligning Swingarm to Crankcase for Pivot
Shatt Installation

3. Soe Figure 3-40. With engine on a flat scissoms jack.
raise engine and chassis unitll swingarm and rear isolalor
riount align and pivot shaft can be inatalied.

4.  Tomgue swingarm pivat shaft o 24-26 fi-Ds
(32.5-35.2 Nm). L

5. Torgue Swingarm pvot -4 pinch bolt to 17-18 filbs
(23-25.8 Nm) using LOCTITE 272

6. See Figure 3-41. Route ftransmission vent ne up
through left side of frame exiing under e rear masher
cylinder under the rider's seat. Install two e wraps 0

Figura 3-41. Installing Rear lsoletor Bolt

Se8 Figure 3-43. Using the overhead hoist 1o align the



L

Frame assembly

"V~ bracket
Fasteners for V" bracket (3)
Isolator sssemibly, front

mwm

Boilt, front

Tie bar assembly,

Fasteners for front tie bar assembly (2)

Mut for one fastener for front tie bar assembly

10, Mount, center tie bar
11. Fasteners for center the bar mount (2)

1
13
14,
15
16.
1T.
18.
1
20

Washers for center tie bar mount (2)
Tie bar assembly, center

Fasteners for center tie bar assembly (2)
Washers for center the bar assembly (2)
Cable negetive battery

Isolator assambly, rear

Fasteners for rear |solator sssembly (4)
Washers for rear isolator assembly (4)
Bolt, rear lsolator

21. Tie bar essembly, rear

2.

Fasteners for rear tie bar sssambly (2)




8. Rotate engine down and install exhaust header oniy and
tightan fasteners to 72-96 in-Ib% (8.1-10.8 Nm).

NOTES

e Tighten header nuts gradually, aiternaling befween Siuds
fp isune that exhalst Angs are flush with angine.

& Exhausi header musi be longued with ihe engine rotaisd
in the gown position. it is not posaibis o reach Esioners
on the rear exhaust af the head with engine rotaled in the
up pasitian,

9, When the exhaust header has been lorgued, mbEke
anging back ug inio Trams.

NOTE
Whan tiphtaning isoilor Boll I = impartant fo keap oad off of
izntator bo# for ingtallstion purposes. Aflernaie balwesn lghi-

T s

Figure 3-45. Lubrication Points on Front Isolator Boft

NOTE
Sea Figure 3-45. Aways coal shalt and feads of front sods-
for bolt with anli-selne belong installing

Figure 3-48. Front leolator

10. See Figuro 3-48. insert front solator bolt (3) through
front isolator (1) and koossly thread mio frame. Do not
tighten al this point.

11. See Figure 3-46. Install isolaior mounting fasteners (2)
and tighten 10 48-51 fi-iba (66-69 Nm).

12. Tighten front isclator boll lo 49-51 N-ibs (B8-88 Nmi).

13. Soe Figure 3-44. Torque rear isolator bbit 1o 49-51 ft-lbs
(B5.4-50.1 Mm).

14. See Figure 3-44. Install roar o Dar 10 frame And Hghtan
1o 25-27 fi-ba (23.6-38.6 Nm).

15. See Figuro 3-44. Install center tie bar to angine and
tighten 10 25-27 f-lbe (33.9-38.6 Nm).

16. See Figure 3-44, Instal front “v™ bracket with oil cooler to
main frame.

A Install V" bracket fo main frame from the el side of
the vehicle and tighten to 120-144 in-lbs (13.6-16.3
Nm).

b install front te-bar to engine and tighten o 25-27 fi-
b= (33.9-36.8 Nm).

¢. Amach reguiator wiring hamess to bracket mylon
cabls straps.

17. Ramove sCiSsors jack.

-



Figure 3-47. Mutfier Mounting System

18. Sea Figure 3-47. Inatall rear muffier bracket and torque NOTE
1o 32-35 fi-Ibs (43.4-48.8 MNm). DO NOT install muffier af this fime. it is necessary o instal
16, Install front mulfior mount and leave Koose at this tme. mudfier mounts first in order to properly instal ol fines.



CAUTION

At this point it will be necessary to install the oil lines. R
1% 1 riant to follow this procedure o ensure comect
orientation of oil lines in order to establish the proper
clearances needed between the oil lines and vared com-
ponents on the vahicla.

1. Swingarm/Oll resarsaoir 7. Ol tank drain plug
2. Vent oil line 8. Dil Filter

3. Feed oil line 9. Front muffier mount
4. PReturm oil ling 10. Rear muifier bracket
5. Feed oll line from oll pump o oil cooler 11, Ol Cosober

6.

Fead oil line from oil cosder to crankcase
i,

[ Figure 3-48 Oil Lines and Connections



o
&M16 - 48 in, (8-9.53mm)

20. Seo Figure 3-48. Instal the return, fedd and vent od bnes
ptarting at the swingarm/oll reservoir and workang
lewards the front of the velecie. Leave all od ne Rilings
looss al (his fime

NOTE
Once the trse mawn o ines are aftached, @ will be noces-
zary to follow (he proper torguing sequence. The tree main
ail firvirg st e forqued at the swinganmyod resevvoer firsl
21. See Figure 3-49. Torque the return ol Ene first making
aureé to maintain the proper cearmnce batween the od
ling and the rear muffler bracket. 19-21 f-lbs (25.8-28.5
Mm.}

Figure 3-49. Oil Line Clearances and Torques

2

23

[

i

Torgue the feed oil ling néxt making sure the dislance
batwoen the feed line and the return ling 18 within specrh-
cabons. 20-22 N-bs (27.1-28.8 Nm)
Torque the vent oil line nexl making sure the distance
betwean the vent Bne and the feed line is within apacifi-
cations. 14-16 fi-lbs (19-21.7 Mmj).



Figure 3-50, Approximate Severr O'Clock Orientation of Ol Feed Line and Oll Return Line at the Oll Pump
F

1

24. Ses Figure 3-50. The fead oil line at the rear of the of the
Qil pump should be ongeed 0 18-20 fHbs (2448271
Nm). When the oil line has besn proparly forgued. the
arlentation of the line shoukd be approximately T ofchock.

5. Also lorgue the return oil line at the top front oil pump Hi-

ting to 18-20 fi-ibs (24.4-27.1 Nm). When the ol line has

in-bs (13.6-14.9 Nm).
NOTE
When lorguing the venl line, verily that the line does not fwist
down fowsnds fhe muffier, but remains honzonts! and aligned
wilh the feed and returm lines affer fonuing.




r"~| Figure 3-51. Clamp Orientation and Qil Line Spacing

27. See Figure 3-51. Verily that both black plastic oil Ene
dlearance of 516 in. [7.9375 mm) between the boftomn of

the relation of the oll lines and certein components on

the vehicle. R s
The 516 in. clearance is belween the crankcase and the




1. Varify that the clulch cable and feed line have a clearance of 1/8 1o 14 In_ (3.175-6.35 mm) between them.
2. Verity that oll lines have & minimum clearance of 18 in. (3.175 mm) betwean tham.

Flgure 3-52. Qll Cooler Feed Oll Line Ovientation (Approximately 2 0'Clock) and Oil Line Clearances

28. Loosely inatall the feed ol line runs from the lower
front oil pump fitting to the rear fithng on the od coole:

NOTE
Depandimng on the fype of crowslool Bowig used o longue e
ol ines it may be pacessany o remove ihe oif filfer in order fo
properly forgue certain of fine fitfings.

See Flgure 3-32. | Is important to malntaln an orientstion
of approximately 2 o'clock with the rigid part of the feed
oil ling running 1o the oil cooler. Also be aware of the 1/8-
1/4 (3.175-6.35 mm) clesrance specifled between the feed
oil line and the cluich cable at the front of the crankcase.



MNOTE
When lorguing the oil cooler fead and refum Bnes o the o
coalar, verify thal the lines do not st whils lorguing.

25, See Figure 3-54. When lorquing the fead oil lne: Irgm e

\ mnpmtnemlmnmmmmwh:wmﬁung
at the oil pumg Nrst, 18-20 fi-lbs (24.4-27.1 Nm), maskng
sure 1o center the ol ine between the ol sending Switch
and the return oll ine fitting on the crankcas:s

30. See Figure 3-53. Torgue e leed ol line a1 e Oil COORT
o 15-17 fi-lbs (20.3-23 MNmj.

NOTE
When inglaling the ol comler refum off ine If 8 necessary I
ingtall tha and al the crankcase firgr

31. Inatall the oil coolér retern ol line that runs from e
crankcass Ming, which is located abowe and forward of
thee @il fiker, to the front Mg on e od CoOolEr

32. Torque the oil cooler reurn line filing al e CIANKCESS
first 10 15-17 fi-lbe (20.3-23 Nm)

NOTE
See Figure 3-54. The orientation of the of cooler retum of
iy Wihefeé f @ners the crankiisd $houkd De 8 approTdiedy
4 o'clock to allow lor propar Aligrmant Bnd Clearancs of ofher
componenis an he waivcie,

33. Ses Figure 3-53. Finally torque the oil cooler malurm line
fitting on the fronl of the oll cooler 1o 15-17 R=lbs (20.3-23
M)

1. Ol cooler feed oll line front oll pump.
2. 0Ol pooler return oil line to crankcass

Figure 3-53. Oil l:-n-ﬂll;ﬂll Lires
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=8¢ Figure 3-55. Connocl he following slecincal compdo-

Neutral switch [131)
Speedometer sansor connection [65]

Flgure 3-55. Em;-m

nenis;

To TR Q0T @

Mewtral swilch [131]
Speedometer sensor [B5] (inslall lie wrap)
Cam position sensor [14]

Alernator [46]

Voltage reguiator [77]

Posstive battery cable al starter

Slarter solancid [128]

Dil pressure swilch [120]

4. Anemnator connection [46]
5. Yoltegs regulator connection [T7]

Flgure 3-58. Correct Routing of Wiring Harmesses



Figure 3-57. Sidestand Assembly and Switch with Cable
Strap
NOTE
35, Se¢ Figura 3-57. Install sidestand assamibly
a8, Pull wire harmiéss and sidestand switch through Inom
ricghit side of vahicld

a7, Install sidestand switch o sidestand Alsembly and st
cable strap

Figure 3-58. Clutch Cﬂﬂl.ﬂﬂllrﬂng Clamps

48 Sep Figure 358 Pull clulch cable back up inlo the

prOpeT pOBMION
[
g Connecl chdch cable fo handisbars and adyusl 1o
apacihoatos

b Inglall retsining clamps.



NP s eN

Clamp, Torca

Muffler mount, front

Screw, front muiffler mount (1)
Bushings. front muffler mount (2)
Flat washer, front muffier mount (1)
Hut, front muffler mouwnt (1)

Front muffier sirap fastenar

B.  Mufier strap, front

8.  Muffier bracket, rear

10. Screw, rear muffler bracket (2)

11. Fiat washer, rear muffier bracket (2)
12. Rear muffler strap fastener

13. Muffier strap, rear (2)

14, Muffier

Figure 3-59. Muffler and Mounting System

J8. S5ese Figure 3-58. Irm]lrmfﬂarn#'ﬁ:umuhmtm:h

n

.

of tighben:
Irestall rear muffler straps and tighten rear

sirap fastensrs (12) untl properdy fomued fo 48-50
Im-lbeg (5.4-5.8 Nm),

Install fronl muffler strap fastenar (7)) and forgus fo
108-120 In-ibs (12.2-13.6 Nm).

c.  Tighten Torca clamp to 40-45 fi-ibs (54.2-61 Nm)

It it important that the front muffler mount ls tightensd
last in order to ensure proper alignment of the exhaust
Syshem.




1. Ignition coll 4, Dxygen sensor connmction [137)
2. Coll connection [83] 5. Throttle cables
3. Cylinder head temperature sensor connection [#0]

Figure 3-60. Electrical Connections and Throttie Cables

i

40. See Figure 3-80, Connect throtie cables 10 ROuCHon
maduilafthrotthe body

d41. Connact the following sensors
8. Temporabure sansor [S90]
b.  Cxygen sensor [137] (install wire tire on harmess
42. See Figure 3-80. Install the ignibion ol and Sparnk. paug
wires and connect [B3]. Tighten ignition coll fasleners 0
120-144 in-iba [13.6-16.3 Nm)



1. Fusl line connection
2. Connection for throttle position sensor [B8)

3. Connections for fuel injectors [B4 & 85]

i

Figure 3-81. Fusl Line and DODF] Electrical Connectiona

ARemove shop towsl from enirance of throttle body o

engure proper operation of Induction module.

43. Sea Figure 3-61. Connect throllle posibon sansor [BE)]

dd. Connect fuel injector leads [84 & 85]

45. Connecl fual ling

46. Inatall throtile body welocity stack and tighten to 12-36 n-
lbs (1.356-4.064 Nm).

47. Install alr box cover and assambly Tighten fastenars o
-84-120 in-lbs (9.49-13.58 Nm).

48. Fill oil tank.

49, Connect fuel pump.

50. Inetall rear belt and idler pulley. Ses 1.9 DRIVE BELT
SYSTEM and 2.13 REAR E-HA.K.F:,' MASTER CYLINDER

51, Install ke and right side rider III.'!'JT’EE-‘.‘E aind Support
plates and torque fo 108-132 in-lbs (12.20-14.91 mm

NOTE

When re-installing the nght side nder fpoireat and support

pigte, gizg inziall rear brake padal sssembly and remois res-

arvair.

TR B s Bin Bl i m nim B s e i i

53, Install chen fmirng. Sea 230 CHIN FAIRIMG

4. Install ar scoops, nght and lefl sides. See 235 AIR
SCOOPS

NOTE
The conmaction for fual pump s just abowve the pump Dealed
af e rear of e fusl lank on e lefl side of e wehicie,

Alwrays connect positive bathery cable first. if the positive
cable should contact ground with the negative cable
Installed the resulting sparks may cause & battery explo-
sion which could result in death or'serious injury.

55. Connec] negalive ground cable o battery and install saal
{taghvtiean )

AAWARMNING

Pull up on saat to verify that it is properly sacured. frant
and rear. A looss seat may shift during vehicle oparation

e Shastls PEa e a Bisdihg Ilaaa A wealbels




CYLINDER HEAD

All washers and fasteners used In the engine are hard-
gneéd. Do not mix or replace hardensed washers and fas-
tenars with unhardened parts. Do not reuse fMiber cover
seals, Engine damage may resull

3.6

REMOVAL

Bedore removing the cylinder hesd assembly, it is necassary
o rolale engine down as described in 3.3 ENGINE ROTA-
TIOM FOR SERVICE. The rocker arm covers and internal

components must be removed belone removing cylinder

Crankcass braathar
Gromimel

Scraw (4)
Wagher [4)
Gaskal (4)

Rocker cover (top)
Bolt (3)

Washer (3)
Gasket (innar)

10. Gaaket (lower)

11. Rocker arm shafts
12. Bal (2)

13, waahar (2)

14. Rocker cover (lower)
15. Rocksr arm (2)

168. Bushing (rockes arm - 4)

17. Gasket (lower rocker cover)
18. Hydraulic lifter

18, Scraw, tappet anti-rotation (2)
20. Gaaket (push rod cover)

21. Pushrod cover

22. Screw (4)

23. O-ring (push rod cover - 2)
24. Push rod
25, Washer (4)
26. Boll (4)

SENEmABR




Rocker Box Assemblies

1. Remowe spark plugs.

2. See Figure 3-62, Femove scriws wilh washers and e
cover saals. Discard fiber seals.

3. Aemove 10p rocker covers.
4. Remove and discard gaskeis.

FRuotale crankshaft until both vahes are closed on head
baing removed.

6.  See Flgure 3-83. Remove hardware holding lower rocker
cover to cylindar haad in the following crder.
d., FRomowve bwo screws and washers (1)
b.  Femaove thiee bolts and washers (2)

¢. Loosan the four rocker arm fastensers [(3) in 1/4-12
wm increments using a cross palesn i order 1o
radieve valve spring pressure on the lowsr rocker
bt

7. Ses Figure 3-82, Ramove lower rocker cover
NOTE

Romove lower rocker box @5 an assambly. than disassemibie
a8 required

AL

Mark rocker arm shafis for reassambly in thair original
poaltions. Valve traln components must be relnatalied In
their original positions to prevent acoslsrated wear and
incraased valve train nolss.

B. Sas Figure 3-84, Romove rocker arm shalls by lappeng
hm out using & hammar Bnd & 2o maetel punch

B. Hemove rockor arms; mark them for meassembly o
thaar original lscatons

10. Mark the location and onentaton (op/botiom) of sach
push rod. Hemowe puah roda

ey

Figure 3-831. Lower Rocker Box Fastenars

Figure 3.64 Removing Rocker Arm Shafts



Cylinder Head Assemblies

‘See Figure 3-65. Distortion to the head, cylinder and
crankcase studs may result if héad screws are not loos-
ened [or tightened) gradually in the sequence shown.
11. Ses Figure 3-65. Loosen sach hewd screw 1/8-wm fod-
lowwing e Sequence shown.
g Continue loosening in 1/8-um INcrements wnil
serews are loose. Remove head screws. .
b, Remove cylinder head, head gaskel, and O-rings. |
12, Discard head gaskel.
13, Sew Figure 3-82. Remove push rod cover, gaskl and
valve tappets.

DISASSEMBLY

1. See Figure 3-88.,Clamp VALVE SPRING COMPRES-
SOR TOOL (Part No. HD-347388) in vise.

2, Seo Figure 3-88. Compress valve spring with VALVE
SPRING COMPRESSOR.

3, Soo Figure 3-87. Aemove valve keepers. uppor Coliar
and vahse apring. Mark valve keopors o réasssmbly n
thair onginal locations.

4, Usa a fine tooth file to remove any burrs on e vahe
stem af the kooper groowve

& Mark valve to snsure thal i will bo reasssmbied n T
samé nead. Ramove valve, vale stem seal and ke
collar assembly by hand. No spocial tools are requined fo
remove vakee slem seal and kower collar assamibh

8. Rapeat the above procedure for e Gl valkeea.







CLEANING AND INSPECTION

Cylinder Heads

R

Low pressure compressed air can blow debris into your
face and eyes. Always wear eye protection or a face
shilgld when using pressurized air. Failure 1o take ade-
quate safety precautions could result in death or seriows
imjury.

1.

Bead blast or scrape carbon from head, o of oyender
and valve poris. Be caneil 1o avold scraiching oF nicking
cylinder head and oylinder joint faces. Blow off oosenen
carpon or dirt with comprissad alr.

Spak cylinder head n an aluminum-compatible Cheane:
sobvant o loosen carbon doposils

Wash all pars in non-flammable sobvent, followed by &
tharough washing with hol, soapy wales. Blow out o
passapes in Be sure they are free of shudQl and
carbon particles. Remove loosened cardon from valke
haad and stem using & wirg wheel Newer use a ks o
athar hardened tool which Ccould Scralch oF meck vl
Poligh wvake stém with vary fine emary ciolh of shesl
Wil

Ty

4

Figure 3-68. Checking Gaskel Surlace

See Figure 3-68. Chack head gaskel surtace on hoad Tor
flatness. Machine or replace any head which excesds
SEFRVICE WEAR LIMIT of 0U008 in. (0.152 mm).



Rocker Arm Assemblies

1. Check esch rocker arm, at pad end and push rod end, for
uneven wear oF pitting. Replace rocker arm i eiher con-
d{rimmta.

Figure 3-69. Measuring Rocker Arm Shaft Diameter
[{Rocker Cover Pasitlon)

Figure 3-70. Measuring Rocker Arm Shafl Diameter
{Rocker Arm Bushing Position)

2. Measure and recond rocker arm shaft diamatar.

8. Ses Figure 3-69. Measure whorg shall ii2 in dwer
MOCkEr amm cover.

b. See Figure 3-70. Measure where rocker arm bush-

C
"‘I

Figure 3-T1. Measuring Rocker Arm Shaft Bore Diameter

in Lower Rocker Cover

Figurs 3-T2. Measuring Rocker Arm Bushing
inner Diameter

A Messyne and record rocker arm shall bore diamalor,

i See Figure 3-71. Measure bore of lower rocker
COVET

b Ses Figure 3-72. Measur rocker arm bushing inner
Rl

4. Check the measurements obtained in 3leps 5-6 againat

the SERVICE WEAR LIMITS. Repair or replace paris
axceadng himits.

5, Assemble rocker anme and rocker arm shafis inlo lower

FOCkEr CovVer.

6. Check end play of rocker arm with fesler gauge.
7. Hmmmmhmwmbdhﬂmmw

exceads 0025 in. (0635 mm).



Valves

1. Replace the valve ¥ there & ovidence of buming or
cracking.

\2. inspect the end of the valve stem lor pifing or uneven

woar, Replace the valve i sither of these congfions amne
found.

3, Inspect for burrs around he valve siem keeper Qroove.
Remowe Dburrs with a fine tooth file i found.

Valve Seats

NOTE

Vaive seals are also subject fo wear Resuriace wahve S8am
whenevir wihves are refiniahed.

1. Inapect seats for cracking, chipping or burning. Replace
sodals if any svidencs of thess condilons e iound.

%

Figure 3-T3. Measuring Valve Stem Protrusion

2. See Figure 3-73. Check seats for recession by measur-
a.  Wipe valve seats and vaive faces chean.
b, Mexsure valve stem

c. II valve siem moe Than 2031 n
[51.58T mm}, repkace vake seat or cylinder P,

NOTE

Replacing a vahe seal is 8 compiexs opsvalion reguarryg spe-
cial equiprment. If the seat is loose or is nof fully seated in the
head, then seat movemant will prevent e proper ansiar of
hest from the vaive. The sealt surface must be flush wilth (or

e o o o o mam D am

Valve Guides

1. Cilean valve guides by lightly honing with VALVE GLIDE
HOME (Part Mo. HD-34723).

2 Secrub guides with VALVE GUIDE BRUSH (Part Mo. HD-
34751) and hot soapy waler, Measure valve stam outer
surements againsl 3.1 SPECIFICATIONS.

Valve Springs

1.  Inspect vake springs for broken or discoloned cods.
NOTE

The XBOR wilizes & single vahe spring for sach vahe, The

inner and ouler Springs ane combinad info ong fapered SHnmg

Mhal i progressiely wourd

Figure 3-74. Chacking Spring Free Length

2 Soo Figue 3-74. Check free length and comprassion
force of each spring. Compare with 3.1 SPECIFICA:
TIONS. i sprng length is shorior than spacification or if
spring compression foroe is below specification, roplace
sprng.

Spark Plug Threads

inspect spark phug threads lor damage. if threads in head are

damaged, 4 specisl plug type insari can bo installed using A
12 mm spark plug nepar kit.

Push Rods

Examing push rods. particularly the ball ends. Replace any
rods that are bant, worn, discolored or broken,



Replacing Rocker Arm Bushings

1. See Figure 3-T5. To replace wom bushings, press of
drive hermn Irom the rocker anm. if bushing i dificull o

, tum a 816-18 tap ko ushing. From oppoests
side of rocker arm, press out bushing and tap wsng &
discardid rockir & Sha.

2. Presa replacemant bushing mo rocker arm, lush with
arm end, and split portion of bushing towsards top of arm.

3. Using remaining old bushing ss & pilot, line ream new
bushing with ROCKER ARM BUSHING REAMER (Par
Ma, HD-B4804-57).

4. Repeal lor olher end ol rockes arm.

ey

Figure 3-75. Replacing Rocker Arm Bushings




Replacing Valve Guides

Valve guide replacement, if necessary, must be doné Delone
valve seat s ground. i & he vale siem hole in valve guids
that determines seal grinding locaton. Vake sherm-io-vake

‘uide clearances are listed in Table 3-19. f valve stems and

or guides are worn beyond limils, nsial reew pans.

Table 3-19. Valve Stem Clearances

and Service Wear Limits
|  SERVICE WEAR
VALVE CLEARANCE | LIMIT
Exhaust 0.001-0.003 in. 0.0035 in.
(0.025-0.076 mm) (OU0BSD mm)
intake 0.001-0.003 in. 0.0035 in
(0.025-0.076 mem) 10,0880 mm)

To remdwe shoulderess guides, press Of tBp QuUsDESs
toward combustibn chamber using VALVE GUIDE
AREMOVEA/INSTALLER (Part Mo, B-45524)

Claan and measurs valve guide bore in hoad.

Measure outer diameler of & new SLNAANT Vvale Qusts
The Quids diameter should be 0O0020-00023 I
(0.0508-0.0838 mm). larger than bore in haad. i it & not.
salact one of the following cversizes: +0.001 in. [+0.025
mm), +0.002 i, («0.0851 mm) or «0.003 in. (+0.076 mm)
(intmke mrd adhaust)

See Figure 3-TH. Install shoulderiess guides useng
VALVE GUIDE REMOVER/INSTALLER TOOL (Part No
B-45524). Pross or drive guidd wunill the (ool louches the
machined surface surrounding tho Queso, Al Ihis point,
s Coemict guics Rasight has been reached.

Ream guides to final sice or willin 0000 |
(0.0254 mm) of final size using VALVE GLIDE REAMER
{Part No. B-45523). Use REAMER LUBRICANT (Pan
Mo, HD-=-39964) or libaral amounts of sustable cutbng od
o prevent reamer chakber

NOTE

The hone 5 nof intended fo remove mahenal

Apply the proper surface finish to the valve gusde bores
uging the VALVE GUIDE HOME (Part Mo B-25525).
Lubricate hone with honing oil. Driving hone wih an
electric drill, work for & crosshatch patiem willh an angke
of approxmaloly B0°.

2y

Valve guide removerfinstaller (Part No. B-45524)
Cylinder head stand (Part No. HD-39782)

1.
3

Figure 3-7&. Installing Shouldefless Valve Guide

Valve guide brush (Part No, HD-34751)
ylinder head holding flxture
{Part No. HD-39788)

¥

Figure 3-77. Cleaning Valve Guides

7. See Figure 3-77. Thoroughly clean valve guide bores

using VALVE GUIDE BRUSH (Part Mo. HD-34751) and
ot snapy waler.



PROCEDURE FOR USING THE
NEWAY VALVE SEAT CUTTER

Table 3-20. Neway Valve Seat Cutter
PART NO. SPECIALTY TOOL

HO-357584 Mewsy valve seal cumter
HD-24788 Cylinder head holding fiture

& Verly comact vahve siém D vahe Juide cleanince Delons
rplacing. Sew Table 3-18 K new guces musl be
ingstalied. complete thal task bedors redacing vahes and
2ol

& This procedure is nof based on the lapping of vales. The
Bl résuit iz an inlerigrence B belwoen e wibe of 457
ard the vitha seal winch wil be 457,

1. Secure cylinder head for sarnce.

a. Thread 12 mm end of CYLINDER HEAD HOLDING
FIXTURE (Part No. HD-38786) into cylinder head
spark plug hole.

b. Clamp tool in vise and further tighten Cylinder head
onke the lixiure o provenl any movement during

¢. Place cylinder head al a 45" angle or one thal oflers
a comfortable working position.

q

Oblain the NEWAY WVALVE BEAT CUTTER SET (HD-
J5T58A) and cut vahwe seat angle to 46°, Do not remaove
Ay more metal than B necessary 1o clean up the seat
{that is, o prowids & uniform finish and remove plting).
in gircker 10 determing e cormad] locabion of the 46 vahe
seal in the head, measure the width of the vale o be
used end subiract 0U0S80" (2.032 mm) from that number.
S your gl caliper o the esser measuremant and lock
down for guick reference. This iz the location of wour
withed Saxal

Lse & permaneni madic marker 1o highlighl the valve
saal area that is going 1o be cut and be sure to highlight
all 3 angies. Allow mariker 1o dry before procesding.

NOTE
Alwiys ensure culler blades and cufier pilot are clean
bedore beginning the cutting process. The comact cldan-
ing brush is suppled with the Neway ool ser.
Also ansure the ingide of the vahe guide is cioan by
using Keni-Moore cleaning brush (Part No. HD-34751),

Croose the cutler pilol that fits properly into the valve
guide hole and securely seat the pilod by pushing down
&l Tueming wsing the nslalialion ool supplied in the tool
AT

. Chooss the proper 46" cumter (intaks or sxchaust) and

panily slicky the cullor onlo the pilol being carelul not o
drop the cutier onio the seat.

Whils apphying & constant and consistenl pressure,
oD sl encuph matenal 1o show & complete claan-
up on th 48° angls.

NOTES
M the wigith of the Cléan-up SNgie IS Graater on one skis
of the seal than he ofhey, the guide fnay noed o be
roplaced due lo mproper installaton,

Affer making the 46" cut ¥ you discover & groowve cut
COmMpieialy Sround e seal iz means the blades of the
cufier are in alignmant and nead 1o be staggenad, Thi is
accompiishad by I0osening al of the blades from the cut-
ter body and moving each blade slightly in it's cradie in
opposite diections on the cufter The ool nepded fo
inosen the blades is supplied in the fool sef A parma-
nent magic marker mark svery 807 will haip in determin-
ing where new angies are.

P



g, Mexi, with your dial caliper locked o he predetemmined
selting, measure the 46° cut at the ouler most edge at
the widest point of the circke fo determine wihat cul needs
o b made mexd.

VB If the 467 cut is o high (owards the combusiion

chamber), use the 317 cutier io lower he valve seat

closar lo he port.

b If the 46° cut is too low, use the 607 culler o raise
tha valve seat or move it away from e Do

NOTE
& Dwe lo using the lop measuremeant of our valve sealas a8
refierance paint it will usuAdy De Necassary o use he 31°
cutier folowing the initial 467 cul
#  Alwiys highight the valve seal wilh e permanen
magic marker in order io ensure the locabion of he 46"
wiblver seal

10. If the location of e vale seal is not comecl, repeat
steps B and 9.

11. When you accomplish a complets clean-up of the 48°
angle and the width is al leasL0B2 in. (1.57S mm). pro-
cead to tha nixd Siep

12, Select the pmper 60° cutter and gently slide the cutter
dhown e culier pilot 1o the valve seat

13. Pemove jusi encugh material fo provide an even vale
seat width of 040-.082 n. (1.016-1.575 mm).

14. Remowe culler pliol and wash head thorowghly and dry
completaly.

15. Repsal the process on any valve ssat that needs ser-
vice.

18. Insert vabve 1o be used in the vabee guide and battom an
the vake seal Posioning the cylinder head porl
upwards and with shighl thumb pressure against the

wahae, completely fill the port with solvenl 1o verity proper
seal between B vale and the valve seat.

NOTE

Hold pressure Againat the vahve for 8 minimurm of 10 Seconads,

I any lsakage ooours, axEming Me vilve Seal for ireguianties
or (elecTs and if necassary repaar the abowve culling process

ArIT ke

! in. (1.016
Min. 0.040 n. (1016 mm) { J

Intake & Exhaust Valve and Seat

Figure 3-79. Valve and Sest Dimensions
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ASSEMBLY

1. Wash cyiinder head and valves in wanm, soapy walber 0
remove all debris from cutting vaive seats.

¥ Scrub valve guide bores with VALVE GLIDE BRUSH
{Part Mo. HD-34751) and hot, soapy waber.

Low pressure compressed air can blow debris into your
face and eyes. Always wear eye protection or a face
shield when using pressurized air. Failure to take ade-
quate safety precautions could result in death or serlous
Injury.

3. Blow dry with compressed air.
4, Apply & liberal amount of engine oil 10 the vahe slem.

5. See Figure 3-80. Insort vahe into valve guide and Doftom
valve on valve Seat.

Figure 3-81, Valve Guide Seal Protector Sleeve

A. See Figure 3-81. Place a profective sleeve over ihe vake
slem kepper groove.

Faliure to use a prolective slesve on the wvalve siem
keeper groove when Installing the valve stem seal and
collar assembly will result in damage to the seal causing
leakage around the valve stem. excessive oil consump-
tion and valve sticking.

Figure 3-82. Valve Seal and Lower Collar Assembly
|seal and lower collar replaced as assembly only)




Figure 3-83. Valve Seal and Lower Collar Assembly
Installation

7. Soa Figuns 3-83. Coal the siseve with oll and place a
new seal and lower collar assambly over he vl Slem
and onto valve guide.

NOTE
& See Figure 3-82. The vave seal is now incorporaied inio
the lower colar and is instalisd by hand NO SPECIAL
TOOLS ARE REQUIRED:

& The saal is compislely installed whan the lower collar
confacts ihe machingd surface oF ihe R,

Do not remove valee after saal s installed. Otharwise,
sharp edges on keaper groove will damage seal.

——

Figure 3-84. Valve Spring Comprassor
(Part Mo. HD-347368)

B Install valve spring and upper collar,

8. See Figuee 3-84 Compress spring with VALVE SPRING
COMPRESSOR (Part No. HD-34T388),

NOTE
The XBaR utiizes & single vahe spning for sach wihe. The
e @nd ouler springs are combined info one lpened SpRng
that I8 progresshely Wournd,
10. Insert vailve keepers o upper collar, faking sure they
engape prooves in vale stem, The keeper paps should
b equal.
11. Felsase and remove from VALVE SPRING COMPRES-
S0R

12 Rapeat Steps 4-11 for the remaining valve.



PUSH ROD COVER INSTALLATION

NOTE

1'F'u..'e'nh rod covers musl be insiailed pror fo sl Cylender
hegs.

Flgura 3-85. Push Rod Locations

1. Ses Figuo 3-88. inatall push rod oovers

a.  Install new o-nngs (2) on lop of aach pushiod cowed
(3

b, Insiall eewd push rod oover gaskol {5) onto botom of
aach push rod cover

c. Insiall sach puah rod cover assembly and SIaM e
fastenars (4) securing the Dotom of sach cower 10
the crankcass

d. Tighten fastenars o 30-40 in ba (3.4-4.5 Nm)

2, Ses Table 3-21. |dentify push mod color codeng. lenglh
and rospecive push rod postions n GnRgIne. Fiace Ntake
and axhaus| push rds onto saat at top of Eappet

Table 3-21. Push Rod Selection

1 COLOR
| POSITION LENGTH PART NO.
i CODES

Exhaust 1 Band- 10.780 n .

To08-02

| Fink/Purple (274,320 mim)
| Intake 1 Bandg- 10.726 n. .
| Orange/Brown | (272948 mm) | 1000
L =

Fa

CAUTIOMN

After headis) have been Installed do not turn angine over
until both push rods can be turned with fingers. Other-
wisa, damage 1o push rods or rocker arms may resuft.
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1. Push Rod (2)
2. D-ring (2)
3. Push Rod Cover
4. Screws (4)
5. Push Rod Cover gaskel

Figure 3-86. Push Rods and Push Rod Cover Asssmbly




CYLINDER HEAD INSTALLATION

Thoroughly clean and lubricaie the threads of the cyiin-
der head screws before installation. Friction caused by
dirt and grime will result in a false torgue Indication.

1. Thoroughly clean and dry e gaskel suiaces of oyen-
dera and cylindar heads.

A

Install mew O-rings ower o ring dowets &1 e o of the
cylinder. Apply a very thin fim of clean H-D 20WSD
angine oil io O-rings bolond Rslalkathon.

3. Install & mew head gasket o cylindes

4,  Carefully lower cylindsr haad over studs and position on
dowols. Uso groal cand o A% not to daturd head gasket

L

Lightly coat the threads and bottom face of the Cylnder
head bolts in clean H-0 20WS0 engine od. Wipe off any
sxoeas oil

The procedure for tightening the head screws is critical
to proper distribution of pressure over gasket arsa. M
prevents gasket leaks. stud failure. and head and cylin-
der distortlon.

Hexd Screw Loosening/Tightening Segquence

8. Slart the cylinder héaad acréws onto the cylindes studs,
twi shorl Dolls on the left side of The angine, hvo long i
bolls o i rgh. Figure 3-87. Head Screw Loosening/Tightening
_ Sequence
T. Ses Figure 3-87. For each cybnder head. start wilh
scréw numbarad one, a8 shown. In ncreasing numencal
soquence (e =1, 2, 3 and 4): pre——r
a.  Tighten bolts to 96-120 Inbs (11-14 Nem) \'":ll' \’:lr
b. Tighten bolts to 13-15 fi-lbs {18-20 Nm). J—
€. Loosen all screws. | - e
8. AMer screws are loosened from inilial longue, Bghien [ h; } -I‘ '
head screws in three stages. Tighten fastenss n -— Mo =
increasing emerical seguence (8- 1, 2, 3 and 4). I ./ I
ST e
A. FWHMEmmﬂﬁ-r.’ginhiH-H Mm). Tighien head screws 1/4-tum in

the third stage of Installathon
b. Tighten each screw o 13-15 fidbs (18-20 Nm).

¢. See Figure 388 Mark cylinder head and head Figure 3-88. Tightening Head Screws
screw shoulder with a line as shown [View A).

d.  Tumn all bolts an additionsl 85 -95~ .
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Ses Figure 3-90. Instzll new gaskets with the bead fac-

ing wp. Place lower rocker Do Assembly (wilh rocker
arms and shafts) imo position. Place push rods in rocker
RN SOCkets

Figura 3-80. Lower Rocker Box Fastenars

10. See Figure 3-80. Install hardware Aftaching lower rocker
convar 1o cylindor howd n tho following ordor, ARor Dosoly
installing all fasteners, use a cross pattern on the lour
inrge bolts that insten the lower rocker box to head 1©
lighlen and then lorque o specificabions. Ths will Dlssd
the mppats. Finiah tightening emaining asensm. Fas-
loner sequences, sizes and lomgue specificabons om
kstad in Tabls 3-22

'8

b

G

Tighlan bols (1) lo 18-22 M-bs [24-30 Nm).
Tighten bolts (Z) 1o 135-155 in-lbe (15-18 Nm)
Tighlan bolls (3) o 135-155 in-lbs (1518 Nm)

11. Sea Figura 3-89, Inatall upper rocker Sowen.

Place & new inner gaskets on lower rocker box
Asaemlies

Place a new lower gaskets on lower rocker cover
Inatall uppes rocker cover using Screws with waahans
and rew fiber seals. Tighten screws o 10-14 R-bs
[13.8-19 Nm).

Table 3-22. Lower Rocker Box Hardware

ITEM SIZE TORGUE
{1) _ 18-22 fi-lbe
e | SNB-18X212 | ag.a0 Nm)
2 . 11-13 f-Iog
e 1/4-20 X 1-1/4 (15-18 Nem}
E) ) 135-155 in-lbs
Seoswwiwather | N oU L V1R (15-18 Nm




CYLINDER AND PISTON

REMOVAL/DISASSEMBLY

1. Sirip moloreycle a3 described under 3.4 STRIPPING
MOTORCYCLE FOR EMNGINE SERVICE.

Remove cylinder head. See 3.6 CYLINDER HEAL.

Clean crankcase amound cylinder Dase o prevent ot
and dabris fraim enleding crankcase whils removing cyln-
der.

See Figure 3-81. Tum enging over untll piston of Cylmger
baing removed is al bollorm of ks sirose

Carefully ralse cylinder just anough to permel placing
clean iowal under pision o prevenl any Rsgn Matss
from talling inlo Crankcis:s.

NOTE
if cplinder dogs nof come loosae, ightly tap a plasiic hammar
perpandicwir i he cplindér Aing. Newer Iy 10 pry’ 8 cylindier
up
8. Carsiully ift cylindsr over piston and cylindor shuds. Do
riol allow pigton to tall agains] cylinder shuds. Diacard oyl-
inder bass gaskil,

With cylinder removed. be careful not to bend the cylin-
der studs. The slightest bend could causs & siress riser
and lead to atud failure.

7. Install & & in. (152 mm) length of 12 n. (127 mm) D
pIHMEHMFMMM‘WM.M“
prodect tho shuds and the plston

Aetaining rings are highly compreased in the ring groowe
and may “fly out” with considerable force when pried out.

2 B

- o

ol

weaken retaining rings and they may break or dislodge if
_ reinstalled resulting in engine damage.

i
1
j

Cylinder stud {4)
0. Piston pin bushing

Flgure 3-81. Cylinder and Piston



Handle the piston with extreme care. The alloy used In
these plsions is very hard. Any scraiches, gouges or
other marks in the plston could score the cylinder during
engine operation and cause engine damags.

TR ' e

1. Piston pin retaining ring
2. Platon pin retaining ring Installer

B. 5See Figure 3-82. Remove the psion pin circlip as fiol-
borwes:

8. Insert the PISTOM PIN CIRCLIP REMOVER/
INSTALLER (Part Mo, HD-34623C) inlo he pston
pin bore until claw on ool is postioned in siot of ps-
fon (derecily under circlip).

b, Squeseze the handies of the fool ogeiher and pull
from bone, In the event that the canclip should By out,
hold a shop towel over the bore during removal
Hemowve circlip from claw and discand.

NOTES
& [ iz not necessary io remove both piston pin circlips duwr-
ing piston removal Lsave the second circlp in te pin
bors.

® Since the pision pin is a loose Wl in the piston, the pin will
caily alide owt. The pin has @pered ends 0 el sesf
e ol Pelaining g

Figure 3-83. Piston Pin and Plston identification

NOTE
See Figure 3-83 The arrow af the lop of pistons must aiways
jpoint foward the front of the engine

Fhl-mmmn:_
9. Soe Figure 3-94. To remove piston rings spread outward
unitil they clear groowves in pistan and lift off.



CLEANING AND INSPECTION

1"'l.u:lw pressure compressed alr can blow debris into youwr
face and éyes. Alvays wear sye proflection or & face
shield when using pressurized air. Failure o fake ade-
guate safety precautions could result in death or serous
injury.
1. Soak cylinder and piston in an sluminen-compatible
cleanersohenl until deposils are sofl. then cean with a
brush. Blow off loosened carbon and dirt paricies and
wash In aohent
2, Clean oil passage in cylindsr with compressed air
3, Clean piston fing Qrocwes with & piécd of COMpIEasann
ring ground 1o & chisel shape.
4, Examine pision pin to 588 that it is not pitted or sconed
Chack pision pin Dushing o Sed hal § B nol Dose N
conmnecting rod, grooved. pitted o scored
A. A platon pin properly fifed to upper connecting rod
bushing has a 0.00125-0.00M17% n (0017
0.044458 mm) clearances in bushing

b, Ses Connacting Fod Bushing ssction. i paston pen-
fo-bushing clearance sxceeds 0.00200 in. (0.05080
mim), replacs warn parta

Cloan pishon pin relaining nng groowes

Examing piston and cylindar for cracks. burnt spota

Qrooves and gouges.

B. Check connecting rod for up and down play in lower
mm.%mmmmmnmw
baaring ahould bé reffied. This reguines nemoving and
dhigassambling enging crankcase.

Checking Gasket Surface

CAUTIOMN

It eylinder gasket surface does nol meet flatness specifi-
cations, replace cylinder and piston. Proper tolerances
will extend component life and prevent leaks.

Figure 3-95 Checking Gasket Surfaces

1. Ses Figure 3-95. Chack cylinder haad gasket surace for
flatneds
A Lay a siraghledgo across (r surtice,
b, Try to ineart & fesler gauge between the atralght-
aape and he Gasksl suriace,
. I cyinder head gaske! suriace @ not flat within
0.008 In. (0,152 mm), replace cylindar and platon,
2 Check cylinder base gasket surface for flatness.
a.  Lay a sirasghiedge across the surface
b Try 1o insert & fesler gauge betwean the atralght-
odge and the gaskil surface
c. W cylindes base gasket surface i not flat within
QU008 i, (0203 mim), repladce cylindar and pesion



Measuring Cylinder Bore

1. Remove any burrs from the cylinder gaskel suriaces.

2. See Figure 3-96. install a head gasked, base gasket and
Oyings, and CYLINDER TOROUEPLATES (Pant Mo
HO-33446B) and XL EVOLUTION TOROUE PLATE
BOLTS (Part No. HD-33448-58). Tighten the bolts using
the same mlhod used when installing the cynder head
gorews. See 3.6 CYLINDER HEAD.

NOTE

Torgue piates, propery tightaned and instiléd with gaskets,

simuwlate engine operaling condiions. Maasurements will vary

A% mich as 0.007 in. {0025 mm) without lorgue plates.

Figure 3-96. Measuring Cylinder Bore Using Torque
Plates (Part No. HD-334458)

3. See Figure 3-26. Take cylindgr bore Measwremant in mng
path, starting about 0.50 . (12.7 mm) lrom lop of cyln-
der, measuring from fronl 1o rear and then side o side.
Record readings.

4, PFepeat measurement at cenler and then at bottom of
ring path. Record readings. This process will determine ¥
cylinder is out-of-round and will 350 show any cylindsr
tapar or bulge.

5. See Table 3-Z3. W cylinder is not scuffed or scored and k2
wilhin service limit, see next sechion, DEGLAZING CYL-
INDER.

NOTE
Il piston clearance excesds service woar limil, cylinders and

Table 3-23. Cylinder Bore

Service Wear Limit
BORE SIZES | N | MM
Standard Bore | 35008 8BS 8203
Deglazing Cylinder
NOTE

1. Lightly swab the cylindér bore with a cloth dipped in
closan enging ol

2 Oblain a 240 grit fiexible ball-type deglazing tool with &

bristia tp or finishing stong arrangemant able 1o produce

a 80" croas halch parem

instal the deglazing ool in & slow-spead drill. The spoed

&t which the ool rotates delormings the apsed st which i

miusi be siroksd up and down the bore o produce tha

aesired croas hatch patienn,

Staming &t the botiom of the cylindar, mowe the deglazing

tool up and down i entine length of the cylinder bore 10

10 10 12 complete strokes.

Swop o oxamng The cyinder bore andior lake moasUrs-

ments. A precss 60 cross halch pafiem in the piston travel

arpa o hey oS! IMmportsnt

(=)

e

The angular cross hatch pattern ensures an even flow of
oll onto the cylinder walls and promotes longer cylinder,
piston and ring life. An improper crosshatch pattern will
result in insufficient oll retention and possible piston sei-
furs and'or high oll consumption.

Failure 1o remove all abrasive particles may result in pre-
mature cylinder, plston and ring wear and possible
engine tailure.

5 Thoroughly wash the cylinder bore with kquid deshwash-
ing soap and warm water to remove all abrasive parficles
and residual grit. Continue cleaning until & clean cloth
shoms fd evidence or dirt or debns,

Hot rnse the cylinder and dry with mossture free Com-
pessed air.

immediately apply a thin fim of clean engine oil to a
clean white paper lowel and thoroughly wipe the insioe
of the Cylinger.

=l

NOTE
Afer wiping the cylinder with a clean, oied paper fowel, the
towsd will be dark with contamination. repeal this process
using & new lightly oiled paper fowel each fime until the fows!
remains white. The cylinder i now clean.
B. 'With the cylinder at room temperature, check the pislon
clearance in the cylinder in which the piston will run, See
o 4 EEE I ECETICNS
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Fitting Piston Rings

12

I
[ 1. Top compression ring - install elther side up
3 Elluwﬂrhq-

e | —

Figure 3-97. Piston Rings

See Figure 3-97. Piston rings are of two Types: COMPABESIOn
and oil control. The two compression rings are posiioned in
tha bwo upper pislon ring groowes. The dol on e aRoONd
compraasion ring must face upward. Ring sets are ol
e fit standacd and cvanize pistons

Figure 3-08. Measuring Ring End Gap
2. Second compression ring - install 3ot loward lop Piston ring sets must be propedy fitted to piston and cylinder.

Soo Figure 3-88. Inserl the new ring inlo the cylinder,
squarns it in the bore using the 1op of the piston and mea-
surs The ring and gap with & feslsr gauge. Do not usa the
ring if the and gap doss not fall within the following spec-
ifications, See Table 3-24,

Table 3-24. Piston Ring End Gap

Ring Type Ring End Gap
inchsg m
| Top compression ring | 0.010-0.020 | 0.25-0.51
2nd compression ring | 0.014 - 0,024 | 0.36 - 0.61
Ol control ring ruils 0.010-0.050 | 0.25-1.27




NOTE
The zame pisfon may be used ¥ cylinder bove was nol
changed, umess il is scuffed or grooved. I re-using pesion,
repiace pistan rings and hone the cylinder walls with a2 No
mwmmmmm&gm

; : --".. .J._r"" #‘.
Figure 3-99. Installing Piston Rings Transmission Shaft
Relaining Ring Pllers (Part No. J-5586)

2, See Figure 3-00. Apply enging oll to piston grooves. Use
TRANSMISSION SHAFT RETAINING RING PLIERS
(Part Mo, J-5586) to slp compresiion fngs ower pesion
inko (heir reapactive grooves. Be extremaly cansful not 1o
over aupand, Iwisl rings of damage piston surface when
instaling rings.

NOTE
Inatall sacond compression ring with dof iowards fop

w EAR Y L

Posltlon ring end gaps at arrows

Figure 3-100. Ring End Gap Pesitlon

3. See Fgure 3-100. Install rings 50 end gaps of agm@Ccent
fings are & minimwm of 907 aparl. Ring gaps are not o
ba within 107 of Ihe thnust face centerline.

miim.mhmmm

4 Ses Figure 3-101. Check for proper side clearance with
[hicknéas gaUQE, A8 shown. So0 3.1 SPECIFICATIONS.

NOTE
I the ning grooves Are cléan and the side piay IS sl not cor-
rect, repiace the rings, e pision oF bodh,



ASSEMBLY/INSTALLATION

1. See Figure 3-106. Place PISTOMN SUPPORT PLATE Always use new retaining ring. Make sure retaining ring
(Part Mo, HD-42322) in pOsihon &3 Shown. groove i clean and that ring seats firmly in groove. If it

\ does not, discard the ring. Never install a used retaining

- ring or & new one i [t hes been installed and then
removed for any reason. A loosely Instalied ring will
come out of the piston groove and damage cylinder and
piston beyond repalr.

Figure 3-106. Piston Support Plate
[Part Mo, HD-22322)

2. |nstall piston assembly ower ConRECTnG mod

T,
e
ik
N

[
L

T

- . 1. Piston pin retaining ring
e < 2. Piston pin retaining ring instalker
- (Part No. HD-34623C)

Figure 3-1[l._hwhlhg Piston Pin Circlip

B
Lk

Flgure 3-107. Platon Pin and Piston ldentification 4, Seo Figug 3-108. Install new pision pin retaining rings
(1) using PISTON PIN RETAINING RING INSTALLER

NOTE (2) (Part No. HD-34523C). Place new retaining ring an
See Figure 3-107. Piston must be installed wilh ihe amow, at 100! Wih gap pointing up.
the top af the pisfon, pointing towards the front of the engine o
3. Install piston pan. Make sure the ring groowe is cipan. Ring musf be fully seafed

in the groowe with the gap away from fhe siol af the botfom,



Figure 3-108. Ring End Gap Position

8 Ses Figure 3-100. Make sure the piston ring énd gaps
are propedly pOSItNed as shown.

Figure 3-110. Piston Support Plate

8. See Figure 3-110. Turm engine until pision is resting on
lop of PISTON SUPPORT PLATE (Part No. HD-42322).

7. Lubricate cyinder wall, piston, pin and rod bushing with
angine oil_

8. Remove prolective sieeves from cylinder studs. Install 3
new cylinder base gaskel. Make sure the piskon does not
bump the sluds or crankcase.

| | 1. Piston ring compressor (Part No. HD-86333-51C)

m:—nnmrﬁnm

& Ses Figure 3-111. Compross the plston rings using PIS-
TON RING COMPRESSOR (Parl No. HD-28333-51C).

10, Install cylinder ower plsion.

11. Remove PISTON RING COMPRESSOR.

12. Assomble and install cylinder head. See 3.6 CYLINDER
HEAD

13 Ingtall assombied angine. Ses 3.4 STRIPPING MOTOR.
CYCLE FOR ENGINE SERVICE




LUBRICATION SYSTEM

3.8

CHECKING AND ADDING OIL

Chneck engine ol kevel in ol resarvoir at least once every 500
miles (BOO km). Check evel more frequently f engine uses
mare oil than normal or il vehicke is operated under harsh
conditions. Check ol when engine is warmed up 1o operating
temparaiure (see Hot Check).

CHANGING OIL AND FILTER

Aﬂn:mm@uﬂ:mhﬁ1mmnmm1-ﬂ
at 5000 miles (BOOO km) ntervals or annually ihereafer. com-
pletely drain ol resenvoir of used oil. If riding habits Includs
severe dusl condibons, operalion at temperatune above BOF F.
axiensive idling, speeds in excess of 85 mph and jor exien-
&ive two up riding or similar loads e od should be changed
at 2500 mibe (4000 ke inervals. Relil with fresh ol Ahays
change ol filter when changing angine oil
NOTE

See 1.5 ENGINE LUBRICATION SYSTEM for more inlorma-
tian on checking oll level and changing o and filter.

e

WINTER LUBRICATION

Morrral fusl combustion n & gasoline enging produces water
mmmmmmmmwmrﬁm-
ksies. When firsl slaring and warming an engine, some of the
waler vapor that gets into Ihe &ngine crankcase condenses 1o
formn liquid watber. If the engine is driven long enough o thor-
oughly warm the crankcase, mas? of this liquid water is again
vaporized and exhausted through the crankcase breather
SyElBeTL.

A moderstely driven vehicle making short runs may nol be
able 1o vacate water vapors allowing liquid waler 1o accumu-
late in the oil reservolr. This is especially true if the wohicle ia
operated in cold weather. in freezing weather, an accumula-
tion of water in the engine oil mey become slush or ice, which
can biock of lines and lead 1o severe engane damage. Waler
resmaining in the engine oil for long periods of time can lorm
an acigic sludge thal is coroshve 10 metal engingé parts and
causes acculerated waar of moving componants.

In wintor the ofl change inenal should be shorter than nor-
mmail. The colder tho weather, the shorior the recommended oil
change interval. A wehicle usod only for shorl runs In cold
woalher must have the engine oil dramed Irequanly.




OIL HOSE ROUTING AND OIL RESERVOIR

3.9

GENERAL

Sea Figure 3-112. Enging oil runs through e swingarm
which serves as the oil resenwir. From tha front of the rasar-
woir, the vent hose, the refum hose and the fesed hose run
downward Delow (he crankcases. Two rubberized clamps
secure the hoses in place.

The feaed line exite the front of the oil pump and roules scross

the front of the enging 1o the oll cooler on the left tronl Side of
the crankcases. The feed ne then exits the od cooler and
connecs 1o the ol fiker housing on e right tront side of the
CTAPRCRSES

The vent hose confinues upwand from under the vehicle to
comnnaci o an elbow fitfing at the rear of the gearcase cover,

P s Py

Swingarm/Oil resarvoir
Vent ol line

Faed oil line

Raturn oil line

Feed oll line from oil pump bo oil cooler
Return oll line from oll cooler to crankcase

S L

7. il tank drain plug

B Ol fifber

8. Front muffler mownt

10. Rear muffier braciost |

11. 04l coolar

Figure 3-112. Oll Lines and Connections



OIL PRESSURE INDICATOR SWITCH

3.10

GENERAL

The ol pressure indicator switch is 4 préssune-acheaied dia-
phragm=type swilch. When oil i not circulating Iheowgh e
gystem or when ol pressurg iS oW, Spring tension holds e
switch conlacls chosed, thereby completing the signal hont
circult and causing the indicator lamp 1o Burminate.

OIL PRESSURE
SIGNAL LIGHT

The oil pressure signal light tums ON wihen:

# Ignition switch is urned on prior o SEAMHING Sngens.
¢ Oil is not ::irwlnllr'r; fhrowgh the nenning engindg.

¢ Ol pressurg i abnofmally iow in the running ongine
& Engine is idling below 1000 APA

The oil pressure signal kgt luma OFF when

e Od |8 circulsting with sdequale prossure through the
angine running al 1000 APM or greater

Troubleshooting informalion |4 isted in Table 3-25

NOTE

If the ignition is furmed back on immediately after the engine
ig stopped, the ol ight may not lurn On right away because of
ol pressure relained in the fiter housng

OIL PRESSURE

See Figure 3-113. The oil pump is non reguialony and delv-
gra ita entire volume of oil undgr pressure 1o the od filler
mount. When an engingé is cold, the engne ol will De more
viscous (|.e., thicker).

When an engine is oparated al high speeds, the volume of od
_ circulabed through the oiling system incroases. resulting n

highar cil pressure. As engine speed i reduced. e vollme
of oil pumped |z also reduced. resulting in lower ol pressure.

To check oi pressure, use OIL PRESSURE GAUGE (Part No.
HO-26921-528) and OIL PRESSURE GALGE ADAFTER
(Part Mo, HD-26540-58). Remowve oil pressure IECAIOr
gwilch and Insert pressure gauwge Fting.

Ride motorcycle at least 20 mies (32 kom) at or abowe
50 MPH {80 KMH) unlil engine oil reaches normal operating
temperature. Al 2500 RPM, oil pressure will vary from 10-
12 psi (69-83 KPa). At idle speed (850-1050 APM), ol pres-
sure will vary from §-8 psi (42-55 KFa).

Figure 3-113. Dil Présaurs Indicator Switch

Table 3-25. Troubleshooting Oll
Pressure Signal Light

oL |
g | PROBABLE CAUSES
uar |
Stays on al | @ Empty oil resanvoir.
speeds above | o  Clogoed feed lno (o and sludge.
idia. freazing lemparatunes).
@ Asr-bound oil ling.
® Grounded oil switch wira.
® Malunctionng signal swilch,
® Diluted od.
#® Mallunclioning check vahe (ses
3.14 QIL FILTER MOUNT]).
Fhckers atidle. | @ Incomec] idle speed. Malfunction-
ing or impropery installed check
vake (see 314 OIL FILTER
IVRCHLIT .
Does nol giow | & Malfunctioning signal swilch,
when igniion | ¢  Malfunclion in wiring.
“"""::“_ | @ Burned-out signal bulb,
] ] & Doad battary (se¢ NOTE).
aing engine). | Ty )




CRANKCASE BREATHING SYSTEM 3.11

GENERAL

Figura 3-114. Aeed Valve Assembly In Gearcase

See Figure 3-114. Pressure crealed in the fywheel area on
plston downairoke i releasad through this resd valbve into the
gedrcass. From thers & mixure of crankcase air and ol msd
ife wiribnd P T pURR fod COWEE 10 e uppeT rocken Do

See Figure 3-115. Air is aliowed lo escape the rocker bomes
by exiting the positve crankcase went (PCV) vahes (4)
localed on fop of the rocker boxgs. From he PCY vabes he
air anters the crankcass breather hoses (2 & 3). The crani-
case breather hoses roule through e air cleaner base plale )
{1) 1o thé alr box whans 0 8 directed nads the air filler abe- Base plate, sir box

maenl and back inlo the anging., Breather hoss, resr

Tha oll mist collects and eventually returng 10 the crankcass Bresther hose, front

through oll passagewsays in the cylindar hemd. PCV Valves (2)
Gromimet

Rocker cover, 1op (2)
Figure 3-115. Crankcase Breathing System,

oA -




Reed Valve Replacement

1. Reed vaive stop 2 Reed valve 3. Stop screw

Figure 3-117. Reed Valve Stop and Reed Valve

NOTE
seo g 3117 e e gesrses o< o | N
the reed valve should always be inspecied for cracks chips
and breakage. The reed vaive (2] i what moves oul wilh e

downstroke and in with the upstroke of the pistons. The reed  SXiremely
vaive stop (1) limits the fovement the reed valve (2). See ™0 Valve siop (1) and the reed vaive (2) are property

.11 CRANKCASE BREATHING SYSTEM aligned to prevent premature fallure of the reed valve.




OILING SYSTEM

GENERAL

1.

Ol is gravity-fed from the oil resarvor o the gerobor-shyle
oll pump throwgh 2 feed hose. Od enters the fieed sacion
and fills a cavily locabed wndds e hedd purmg.

MNOTE

See 3,13 OiL PUMP for 3 compiele expianation of the penoior
pump sets.

2

a
4,

10.

The feed pump translers oil from the inlet cavity through
1 eactermal steel ling o the oll ool

From the il coolar ail fiows to the oil filler mount.
Through the filker mount cavity ol fows 10 the off filer.
Oll enters the peripheral cavity of the o filter, passes
through the filtering medium into the central cavity of Bha
oll Tler, and flows nio he Mler aoapler (Eng which
connacts filter to filer maunt).

Adequate oil pressure in the filter mount canity acthvales
the oil prossure signal light switch and shuts off he ol
pressurs agnal light.

il flowing from the fiker adapter opana the chack ball.
The check ball opens al 4-8 psi (28-41 kKPa) ol préssuns.
With the chack ball opan, oil flows into the crankcase
tmircl QAibry.

il anters an intersecting passage in the goarcass cower
and flow is than routed 1o the pinion bushing.

il anters & hole in the end of the pinion gaar shall and
Transeds b0 the: right fywhoeal whens it s routed Srough the
fhywhaal 1o the crankpen. Oil is foroed through e crank-
pin 10 properly lubricate the rod bearing assembiy

11.

12
13

15
18.

1T.

3.12

0l fiper then continues throwgh the gearcass cover to the
miain feed galley al the 1op of the geancase cover, Drilled
passages in the crankcase intersact the main feed galley
and camy ol 1o sl hydreulic liftsrs and pision jets.

0l fows up passages in the push mods o the rocker am
shafis and bushings.

The valve stems are lubricated by oil supplied through
i ol P In el FOCRET SIS

0l colected in the push rod areas of the cylinder heads
Micwars cown The push rod cover, through drain holes In the
tappet blocks and into the gearcase. Afler providing
lubrication io the gearcase components oil refurne 1o the
scavenge section of the oil pump through a passage
located in the top of the pump. Ol is then returned 1o the
il tank.

Feed o 1o the rocker arca is relurned 1o I crankcase
through a passage in the head and cylinder.

Ol colaciad in the sumg & splash-fed 10 the pistons, cyl-
inder walls and fiywhesl compomnants.

A peadr of piston ol jols cools the DoRom of the plston with
n aprwy of oil

Odl pollected in the sump &fed relurns 1o the scavengs
gaction of the ol pump through A& passage koated in the
rodr section of the sumg, Ol Row 10 e pUmp 1§ BoCHM-
plishad by the scavenging efect of the pump and by the
prettune créated by the downwand stroks of the plstona
Rsturn ol fills & cavity above the pump's relurmn gaans.
Thﬁmnwumﬂmurnﬂ:m.



OIL PUMP

WGENERAL

S¢e Figure 3-118, The ol pump consists of b Qorolin Qear
sats, feed and relurn, housed In one pump body. The feed sel
distributea oil to the engine, the scavenge i refums ol 0
the lankdrame reservolr.

A gerotor-type Qear set has two pars — an inner and an
outer gerotor. The inner gerclor has one less tooth than the
culer gerolor. Both gerators have fixed centers which are off-
sat 1o each othar.

in a geroior gear aet, oil ks transterred from inlel o oulked &3 1
ia trappad between the rotaling inner and ouler Qeroton.

Gravity-fed oil from the oil reservoir entérs the pump through

the load ling connector. it is lorced by the gerolor leed sed

through & line 1o the od filter. Relum ol rom the fiywhesl

compartment s drawn, back into the pump and B Keoed By

the gerolor scivenge st back 10 the ol resanvoir

The all pump seldom needs sanicing. Belon you JHASREM-

bie an ol pump suspected of nol producing adequate od

prassung, Do suré that all poasible related malfunctions Fune

Esan alirminated:

1. Make sure ol ol Eng conmeclions ans tight and that Enes
wri not pinched or damagod.

2. Check lovel and condition of ol in ressrvoI swinganT.
Pressure will be aMected ¥ ol s diluted. In freezing

woather, proper cireulation of oil can be affected i tho of
fead ling becomes Clogoed with 0o or Slulgs.

3. Check for a grounded o pressure switch wire o faulty
switch if oll indicator light fails 1o go oul with &ngine nun-

ning.

LR TR




REMOVAL/DISASSEMBLY

NOTE
] can be removed with angine in frame and withouf

FEMOYing QEaICASsE COVET.

£ Mounting screw and washer (2)

1

2. Cover TORX acrew (2) 6. Steal line connaction to oll cooler

3.  Return line 7. Connection from oll cooler to oll filter housing
4. Ol pump i

Figure 3-119. Ol Pump Hardware

1. Dmin ol reasrvols. Sss 1.5 ENGINE LUBRICATION &
SYSTEM -

2.  Remove and decard ol Hiter. 8

Remove cover TORX screws (2). Lift cover off body
Remonay and descard O-ning.
Shide both plieces of gerotor feed sat, separaior plate and

d. Ses Flgure 3-118. Disconnact feed ne connechons (1 &

61 on both sides of (he od pump.
Cetach return ne connacton [3)

Larafully remove mourding scrinws (5] and washans onfy
Pump will drop with screws removed. Dsscand mountng
pasket.

both pescas of paroior scavengs sal off gear shall
Remove and discard refaining rng. Ramowve thrust
washer and goar shafl



!

CLEANING AND INSPECTION

1. Clean all parts in ceaning sokent. Blow out holes and ol

BTl S

Figurs 3-120. Gerotor Wear Limits

2. Ses Figure 3-120. Inapect both gerotor sets for wear.
8. Masgh pieces of pach ol (0QaIMer &% showT
By Lad & eslar gaugs 1o determne chearmnos
¢. Tha SERVICE WEAR LIMIT betwoon Qercion is

0,004 in. (0,102 mm). Replace peroton s & el i
clearance axceads this dimenson
d.  Maasure thickness of lead Qarolons with & MeCrome-
ter. Raplace gerctors as a seol i ey are not he
S thickness.
3. Ses Figure 3-118. Chack gear shall tesilh lor damags o
waar, Foplace I necessan.

ASSEMBLY/INSTALLATION

NOTE
Liherglly cosf all mowving parts with cisan sngine o fo ansure
sasy assambly and smoolft aperaiion &f starf-up

1. Ses Figure 3-118. Install gear shaft through body. Posl-
Thon st washer over end of sheft. install new retaining

ring inio groowe in shiall
2 Imsert inner gerolor of he QEOLOF SCavenDe S8l ower
near hat.

3 Piace ouler peroior over inner genolor o complsle scav-
BNgE B61

1. Gerotor separator plate
Z. Blot on ssparstor plate
3. Tab on oil pump body

4. D-ring

Figure 3-121, Separator Plate Siots

4. Ses Figure 3-121. Install geroior saparator plate by lining
up siots on poremeler with 1abs inside oll pump body:

5. Instal 8 new O-ring into groove in pump body.
6. Sea Figure 3-118. Place gerotor fead set over gear shafi.

T. Piace cover onto pump body. Install covar TORX screws.
Taghten io 70-80 in-lbs (B-9 Nm).

B Place new mounting gaskst in positson.

NOTE

if Miings were removed, use TEFLONE PIPE SEALANT or
HYLOMARR on fitfing threads.

8. Secure Pump o crankCase wilh mounting screws.
Tighten 1o 125-150 in-ba (14-17 Nm).

10. See Figurse 3-118. Attach retum line connaction.

11. Amach feed line connections 1o both sides of the od
pump.



OIL FILTER MOUNT

3.14

GENERAL

See Figure 3-122. Oil is pressung-iéd from e ol purmp o he
oil cooler wia an axternal stesl Ene. From the ol cooler, ol
Tiwss 1oy the ol fifier moasrt. Od travels throwgh the filler mount
into the filkar through the outer filler holas.

Adeguete od pressure activabtes the oil pressure ndcElon

swilch in e e mount, which tums off the oll pressune indi-
caior lamp.

Tha chock ball in he ler adapler opsns al 4-8 pal (28-41
kiPa) od pressure, Filered oil leaves tha filer, flowing pasl e
gk Dall.

DISASSEMBLY

1. Remove chin lairing. See 2.33 CHIN FAIRING.

2. Dran oll reservolr and remove filer. See 1.5 ENGINE
LUBRICATION SYSTEM.

3. See Figure 3-122. Remove liller adapior (8) from fer
maount (3). Femove check ball (5) and spring (4)

4, Datach ndicator lamp wins (2] from ol préssung ngecaior
gwitlch (1). Remove swilch using OIL PRESSURE
SENDING UNIT WRENCH [Part No. HD-41675).

CLEANING AND INSPECTION

Thoroughly claan all parts in cleaning sohent. Biow oul holes
and pasAAGes uaing comprassed alr.

ASSEMBLY
NOTE
Lise TEFLON PIPE SEALANT or HYLOMAR an all fimings
instatied fo oW filter mount.
1. See Figure 3-122. Inatall od pressure ndicalor swich (1)
uging QIL PRESSURE SENDING UNIT WRENCH [Part
Mo, HO-41675). Tightan to 50-70 in-lba (6-8 Mm).

2. AfMach indicator lamp wira (2].

NOTE
The fiter adapter has identical ends; eiher and may be
inataied info the flfer mount.

3. Apply soveral dmﬂﬁﬂfLﬁ'ﬂTTE'UlmmE’lﬂ
{tlue) to last few threads on that end of the filler adapier
which is installed into filter mownt Do nol apply LOC-
TITE 1o adaptor threads on filler element shde.

4, Install ke mount components.

a. Place apring (4) and check ball (5) into theeaded
hiod &l cenbar of mount.

b Push thresded end of filler agapier (6] (with LOC-
TITE) against check ball io compress spring.

c.  Screw adapler into threaded hole. Tighten o 8-12 fi-
b= {11-16 Nm).

6.  Install chin lairing. See 2.33 CHIN FAIRING.

Indicator lamp wire .

Ol filter mount [part of right crankcase half)
Spring

Check ball

Filter adapter

e

Figure 3-122_ Ol Filter Mount Assembly




HYDRAULIC LIFTERS

\GENERAL

.'--_-\\.

ail

Piston

all

Check valve
Rallar

nqma-ma.mmw'

See Figure 3-123. The ifter assembly Consists of a Fydraulc
Iifter and roller. The lifler and roller, under comprosson foroe
from valve apring, follow the surlace of the revolving cam. The
up-and-down motion produced is transmitied 1o e vahe by
the push rod and rocker arm. The ifer contans a pesion (o
plunger) and cylinder; & also contains a check vale, which
allows the unit to fill with engine oll, therelly reducing chear-
anca in tha valve ran.

Whan a Efer i3 lunctioning propedy, e assembly operates
with minimal lifter claarance. The unit automabcally compen-
sales for heat expansion 0 maintain & no-cChearance
It is normal for lifters to cick when engine is staried afler
standing for some time. Hydraulic lifters have a definile keak-
mmmMWMﬁhhmmmﬁiﬁ
necassary o allow units 1o compensale 1of Vanous axparnson
conditions of parts and sl maintain comect clearance oper-
tican, Liffers are functioning property I they become quesl afier
& few minutes ol engine operation.

L

-

3.15

REMOVAL

1. Claan al dirt from anound crankcase. Blow loose parth-
ches from ares with compressed alr,

2 Pul each push rod wpward through iop of cylinder head.
See 36 CYLINDER HEAD.

4 Remove cylinder héad assemblies. See 3.6 CYLINDER
HEAD.

4. Beos Figure 3-125. Remove push rod Covens.

A Femove SCTews.

b, Fimove push rod COWers.

. Remowe gaskets and o-rings. Discard parls.
Hemove valve ydraulic Mers,

4. Remove ant-rotaton screws.

b femove ihers from crankcasé bore using a thin-
bladed scréwdriver. Mark the location and orlenta-
ton (frontback) of each B,

CLEANING AND INSPECTION

g

Low pressurs compressed alr can blow debris into your
face and eyed. Always wear eye or & fece
shield when using pressurized air. Failure to take ade-
quate satety precautions could resplt in death or serlous

i

1 Mumm'm-m nssombly, thosaughly
in sohvant. Biow dry wilh compraasad air.
NOTE

Ingade and oulside micromelens used for Measwing lapmehs
and [appeT guides musi be calbraled 10 SNEWE BCCUrEN

9

2. inspect vahe lihers for encessive clearance in guids.
Accuralely measure lifier bore nner diamaler with a
LR
a Cwamnce should be wilhin 0.0008-0.0020 in.
{0.0203-0.0508 mm).

b Fit & new |fer and'or replace crankcases if clear
ance excaads SERAVICE WEAR LIMIT of 0.0030 in.
(0.0 ).

3. Check lifter rolier Treeplay.

a. Raoller clearance on pin should be within 0.0006-
00010 in (0.01 52-0.0254 mm).

b Replace ffters il clearance exceeds SERVICE
WEAR LIMIT of 00015 in. (0.0381 mm).

4. Check @er moller end clearance.

a End clearance should be within 0.008-0.022 In.
(0.203-0.558 mm).
b Replace Wers i clearance excesds SERVICE
WEAR LT of 0,026 In. (0660 mm).
5 Saak Btem in cean enoing il Keen coversd untl



INSTALLATION

jg 51
1. Bess (lowesl positan)
2. Cam lobe (maximum lift) |
e — i

Figure 3-124, Base Circle

Sée Figure 3-124, Rotate engine 5o that both Mers from
the cylinder will be installec on the base circlo of the

cam,
Apply a libaral amount of anging oil to sach e Kasem-
bly (sspacially the roller neadies) lor smoolh indial opera-
haan,

See Figure 3-125. Insert ifter into bore I crankcass.
Rotate lifter 2o tnat Nats al upper end of ke ace the
front and rear of the engine. if the er s installad incoe-
rectly, anti-rotation scrows cannol be inserad.

Secure liferm in place,

A Ingol anb-rotation screws with waahars in e holea
in lifas black,

b. Tighten anbi-rolabon screws to 55-85 in-lbe (8-7
Nem).
So¢ Figure 3-125. Install push rod cover.

&. Place new pushrod cover gasket ower bofiom of
push rod cover.

b Poaltion push rd covgr onlo crankoass.

€. Install screws through holes in push rod cover into
tapped holes in crankcase. Tighten screws evenly io
3040 in-lba (3-5 Nm).

d. Place new o-rings on top of push rod cover.

Ingtall push rods, cylinder head, lower and upper rocker
Cinvers. See 3.8 CYLINDER HEAD.

Fapeat process for remaining cylindes s,

 pNpmapma




GEARCASE COVER AND CAM GEARS 3.16

,FEHEHAL For I Qearcase components 1o operate al their aptimum, all

I components must be propery fted and maitched. Changing

Read e gearcase secton carefully before oni: component can sffect many others. Il & important o
COMPONEnES. INMBract.

1. Screw (T) 8. Dowel pin

2. Seal 10. Bushing. Inner, camshaft gear (4)
3. Fitting, oil vent line 11. Bushing. outer, camshaf gear (3)
4, Gear Cover 12 Key -

5. Gear cover gasket 13 Ol pump drive gear

6. Bushing, outer, intake camshait gear 14. Pinion gear

7. “E"Cam gear set 15. Nut

8. Right crankcase half 16. bushing. gear shafl- pinkon

Figure 3-126. Gearcase Cover & Cam Assembly



REMOVAL/DISASSEMBLY

MWARNING

Mhmmmdrmmmmm
face and eyes. Always wear eye prolection or & face
shield when using pressurized air. Failure o take ade-
quate safety precautions could result in death or serious

Imjury.

1, Se8 Figure 3-126. Thoroughly clean arsa amwnd gear-
case cover and tappets. Blow locae dirt from crankcase
with compressed air

2, Remove any parts that will imersre with gesrcass disas-
SErmbly.

3, Remove push rods. See 3.8 CYLINDER HEAD

4. Remove hydraulic fers. See 3.15 HYDRAULIC LIFT-
ERS

Chack for minimum cam gaar and play, Recond readings

o]

1.  Front exhaust cam gear
2. Front intake cam gear
. Rear Intake cam gear

§. Remove cam position sensor and roior frem gearcese
cover. See 4.30 CAM POSITION SENSOR AND

ROTOR.

T. Place a pan under gearcases 1o colact oil. Remowe cower
sorews. Canefully remowve QEARCESE Cower, Descard old
gaskst

NOTE

if cover does nolf come Ioase on removal of screws, [ap ightly

wilh & piasiic hammer. Never pry cover oif

B See Figure 3-127. Remove cam gears (1, 2, 3 & 4).

NOTE
MNut bs secyred by LOCTITE 282 fnad) an fhe mul Bredaos,

9. Remowe pinign ml (B). Slide pinion gear (5) and oil
pusnip drive gear (6} off pinion shaft.
NOTE
So0 Figure 3-127. The XBOR uses new siyle fiming marks on
e Ironl Infake CAM AsSembly (2] Pldase nole e V" mark-

4. Resar exhaust cam gear
5. Pinion gear
6. Pinion mut

Figure 3-127. Cam and Pinion Gear Location and Timing Mark Indexing



-

CLEANING AND INSPECTION

1. Thorowghly clean geamcase oofmparment OesCass
\ cover and gears in solvent to remowe ol and carbon
deposis.

Low pressure compréssed alr can blow debris intbo your
fsce and eyes. Always wear aye prolection or & face
shield when using pressurized air. Failure to take ade-
quate safety precautions could result in death or senous
Injury.

2, Blow oul all cover oll passages and bushings with Ccom-
presasad air

3, Clean old gaske! maierial from gearcase and crankcase

Cam and Pinlon Gear Identification,
Inspection and Selection

Figure 3-128. Cam Identification Stamp

Sae Figure 3-128. Cam lobes ane stamped with a numbor (1,
2, 3 or 4) followad by a lelier [E’). The numbens dently ho
cam ecationfunction and the letier "E”) indicales model year
application

Table 3-26.
Stamp LocationFunction
1E Front Exhasst
2E Front Inkake
3E | Rear Intake
4E Bear Exhaust
NOTE

Prior fo changing any cam gears. check gear shaft i within
T T | o e I I gy e e - - =

Bushing Inspection
1. Bushings are press fil in gearcase cover and crankcase,
mapect each bushing against its cormesponding  cam
gear shall or panion gear shafi. See Table 3-27.
NOTE
I Service Wear Limits are excésded, replacs crankcase sol
BndiDr PeaITaEss COWET &% Fexplinsd.

Table 3-27. Gear Shaft Specifications

GEAR CORRECT SERVICE WEAR
SHAFT CLEARANCE LINIT
Cam 0.0007-0.0022 in. 0.003 in.
| (0,01 7T5-0.0558 mm) (0,076 mimj
Pinion 0.0023-0.0043 In. 0.0050 in.,
| (D.0584-0.1082 mmi) . {3,1270 mm)




ASSEMBLY/INSTALLATION

1.

Sea Figure 3-129. Install gl pump drive gear and penion

gear on pinlon shall.

g Install shaft key into pinion shalt sot.

b. Slide ol pump drve gear ower pinion shafi Drive
gear must slign with shaf key

o Align keyway in 1D of pinion gear with shalt key
Slide pinion gesr over shaft key and againat ol
g drive gear.

See Figure 3-126. Install pénlon Al

a. Clean threads on panion shaft amd not

b Ses Figure 3-130, Install CRANKSHAFT LOCKING
TOOL (Part Mo, HD-43084) o gearcase with “Side
B tncing out, over pinion shall, wilh bwo scrows.

c. Apply several drops of LOCTITE 262 (red) o last
hew Ihrddds of nut.

d. Install nut to piskon shall, Tighben nui o 18-21 K-lbs
[26-29 Nm) plu.m.:ddmuj 15" 1o 19" romtion
See Figure 3-128. Libarlly apply enging o o bushings,
shafs, and gears. Install all cam gears into bushings of
right crankcase hall, proparty aligning timing marks of

CAMm godrs and pinion gear

NOTE
The XBOR uses new siyls Bming marks on e fron
intake CAM Assemibly Flaass nols e “V desion

Bacausa of tha l'l-l'ﬂll" Jamehdy SO0OINORAT Qe fwhich
mashas with 1he pirvon pear) on the oulboard end of e
(=118 iﬂlm:ﬂ!nﬂluummmmxmwmm
gaar must be inslaled belore he front inlike cim Dear 5
instaied

Eee Figure 3-128. install 4 new goal and new dry geas -
covar gaskol on crankoase

0




Sk Figure 3-131. Install gearcase cower over all Qéars

and onto rghl crankcase hall. Secure cover D crankcese

half with T socket head screws. Tighlen screws evenly o

B0-110 Im-lha (3-12 Mm) Use tomue saguents a3

ghown in Figure 3-131.

See Figure 3-132. Check cam gear end play for each

cam gaar 88 follows:

a. Tum engine ower untl lobe of cam gear Deing
checked is pointing Wward B3 respecive Eppel
guide hole.

b. Genily pry the cam gaar loward the QESICESS COVES
using & Mat blade screwdriver,

¢, Messure gap between bushing (in crankcass half)
and cam Qear shafl thrust face (shoulder) using &
feslar gaugs, This is caum Qi &nd play

d. Compard cam gear end play maasurements with
the SERVICE WEAR LIMITS. Make repairs as
required il end play Goes nol mesl specificabions.

inslall hydraullc ifers and push rods Sea A3

HYDRALLIC LIFT%HS

Ingtall carm poaltion sensor and rotor in Qoarcass Cover

Sea CAM POSITION SENSOR AND ROTOR section

Install any CoMponants removed 0 gamn acCess 10 Q-
case (|8 sxhaust sysiem compondnts, ir Chianer, #ic. )

nmnnu.mm.inmnurmm




CRANKCASE

GENERAL

When rod bearings, pinion shaft bearing. or sprockel shall
bearing are in need of repain, e engine Mus? De NEMOVE
from the chassis; ses 3.4 STRIPPING MOTORCYCLE FOR
EMGIMNE SERVICE in this section. It is recommanded proce-
dure o check and make repairs o cyfinder heads, cylnderns,
gear case and ransmission af the sams bme [pariorm antin
engine owerhal),

:

Laying engine on primary si
and fitting. It fitting |s da
replaced.

DISASSEMBLY -

i

Crankcase Halves
1. Ramove cylinder heads. So0 3.8 CYLINDER HEAD

grasping studs will cause cylinder stud damags.

2. Ramowe cylinders and pistons. Ses 3.7 CYLINDER AND
PISTOM.

Ramove ol pump. Sas 3.13 OIL PUMP

Remove gearcase compononis, See 3.18 GEARCASE
COVER AMD CAM GEARS

Ramove pamary oover and prmary drive/ciulch COmpo-
nants. Ses 6.2 PRIMARY CHAIN

Famove starter motor. Ses 5.7 STARTER

=

P

[a

Flgure 3-133. Rear |solator Assembly

See Figure 3-133 Remove rear isolator assembly by
reemicrvineg e lofeaied fed BRElanars frel And then the tao
redl tEE1eners (re-install with new laslonors),

So0e Figuré J-134. Hemowe SCfews SBBOUNNYG CrANKCASE
Fubfid 1B

Tap crenkcase with plastc mallal 10 looSen and Separals
e Midihts



bl

PISTON JETS

Removal

b1 113

Flgure 3-135. Piston Oil Jet Assemblies

1. See Figure 3-135. Aemove two TORX screws from each
piston jet assambly to free piston jets from right crank-

ar other-
ar low oll

Gasko! & part of the piston jst assembly. Gaskel naf said
separEiey

1. Install new piston ofl jet assemblies in right crankcass.
Apphy Loctite Low Strength Threadiocker 222 (purple) 1o
theeads of TORX screws.

With the @l poinled upward, install TORX scrows 1o
sacure pision jet o crankcase. Tighten screws 1o 25-35
in-ibs (2.8-4.0 Mm).

pa

]



4. Ses Figue 3-138. Remove the fywheel assembly from
bl crankcass half.

NOTE

Fiywhes! gasembly slides owr of the left main beanng by
P, Mo Toods are reguired ior ihis operehion.

NOTE

S Figuwe 3-137. K it iz necesaary o remove sither the pin-
N ahalt beaning o sprocke! shallt beanng, procssd as fol-
Le o8

5. Ses Figure 3-137. Gear shafl bearing (11) will remain on
fiywheal pinion shafi Remove melaining ring (12) and
bearnng can be shppad ofl pinion shafl.

Flgure 3-136. Removing Flywhesls from Left Crankcase

it

1. Spacer, sprocket shaft 8 Thrust washer
| 2. ol geal 9. Connecting rod and Mywhesl assemibly
3. Thrust washear 10. Inner rece .
4, Crankcase half 11. Gear shaft bearing
5. Bearing 12. Retaining ring
. Retaining ring 13. Outer bearing race _
7. Inner race, left main bearing 14, Crankghafl cass |

Figure 3-137. Crankcase and Flywhes! Assembly



8. Bee Figure 3-138. Place Mywhoo! assembly In FLY-
WHEEL SUPPORT FIXTURE (Part Mo. HD-44385). Pull
sprocket shaft bearing inner race with WEDGE ATTACH-
MENT for CLAW PULLER [Part No. HD-95837-48A) with
BEARING RACE REMOVER/INSTALLER (Part Mo HD-
48028) and END CAP (Part No. HD-34802-7)

7. See Figure 3-137. Remove left main ol seal (2) from
crankoass using Snap-0On Tool (Part Mo, CJ 114, Body
Dani Puller)

B, Ramowve ouber thrust washar [3) neat 1o ek man beanng
(5).

NOTE

Lol mam boaring mner race doos nol nead fo be ground
ofmed it 18 inslEled on the Bovockel shalt

-

Figure 3-138. Remowving Left Main Bearing Retaining Ring

8. Ses Figure 3-1358. Remove left main bearing retaining
fing troem the inside of the I6R Crankcass half

Figure 3-140. Removing Left Maln Bearing from
Crankcase

10. See Figure 3-140. Using CRANKCASE BEARING
REMOVERANSTALLER (Part Mo B-45655 and HD-
43T20-2) press loft main boaning oul of the lall cramnk-
case hal

NOTE
The baarng pressas o fhe insde. There & a showldod Moo
porgled info fhe e crenkcase half which allows the beanng
o be ramoved in one direcion anly



FITTING PINION BEARINGS

mm&*m.lmmnﬁ;h
ciase hall is the outer race (14). The inner race (10) is pressad

* Paimt dot on end of spline
SERVICE WEAR LIMIT: 1.2492 in. (21.7297 mm)

Figure 3-141. Removing Pinion Bearing Inner Race

11, Sea Figure 3-141. To rarmav pirkon shall innos reco, use
WEDGE ATTACHMENT for CLAW PULLER (Part No
HO-R5837-48A) with BEARING RACE REMOVER/
INSTALLER (Part Mo, HD-348028) and END CAP (Parn
Mo. HD-34902-7). Apply heat 10 race o ald removal.

NOTE
Pinion beanng selechon at the faciony during angine buld, or
repigcement of crankcase sat or fywhes! assemivy § Dased
o ihe Lrges! measured oulside dameder (OD) of the rner
reance and the amaliest measured inside dameter (10) of he
outer race [crankcase bushingl. A running cearmnce of
0.0002-0.0008 in. (0.0051-0.0203 mm) is estabiished during

crankcase sel or Nywheel azsembly replacement and engine
rebd

Figure 3-142. Factory Inner Rece Sizes

12 5ee Figure 3-142 Installed innar races are identifiad at
the faciory &8 shown. Sae Table 3-28,

Table 3-28. Paint Dot Specifications
RACEOD | CLASS | IDENTIFICATION" |
_m'm1ﬂﬂm > e
! m'.m#:!?m i P - |

-



SEAVICE WEAR LIMIT: 1.5672 In. (39.8068 mm)

NOTE
The difisrent sizes of crankcass seis and fywhes! assam-
bes will nol have separate part numbers. That ia, 8 raplace-
ment crankcase sei may fene & class 1, 2 or 3 pikan aufer
race. FAeplscement flywhes! sesemblies will have aeither a
ciass A or B inner race.

m‘-ﬂﬂ.m_'hh-

Table 3-29. Stamp Specifications

L2

v

1.5648-1.5648 In. “ 1
(30.7408-30.7458 mm)

1.5648-1,5850 In. 4 .
(39.7459-39.7510 mm)

Frak ) :

I_ A - Roller OD cannot be
measured to required
sccuracy with micromeater.
Refer to color chart In
Table 3-15.

> —

1,5650-1,5652 in. 3 3
(38.7510-39. 7561 mm)

13, See Table 3-28. Outer races are identfied at the factory

as shown.

Larges! Fad
Blu
White {Gray)
Smaligst Green

14, See Figure 3-144. Pinlon bearings are kdantifed as
s,



BEARING SELECTION

Seae Table 3-31. Select bearings using the identfication infor-
mation given for inner and ouler races and bearngs.

Table 3-31. Pinion Shaft Bearing Selection

EHH

OUTER RACE ID |

BEARING SIZE AS IDENTIFIED BY COLOR CODING

over 1.5672 in,
38,807 mm

Service Wear Limit Excesdad — Repace Outer Race and Resire

[15670-15672 in.

2R.B02-25.807 mm

1.5668-1.5670 in,
30, 707-30 802 mm

1.5666-1. 56868 in,

1.5664-1 5666 in.
1.5882-1 5884 in,
A% TA1-309-TET mm

.

— .

1.56880-1 5682 In.
30.776-30.781 mm

T
1

1 5658-1, 5660 In.
J8.TT1-28. 778 mm
1. 5858-1, 868548 In
30.766-36.771 mm

HEE

HiLEK

1.5654-1,5656 in.
38,761-38,768 mm

1.5652-1.5654 in.
30, 756-39.761 mm

1

1.5650-1.5652 In.
39.761-29.758 mm

1.5648-1.5650 in.
39.746-39.751 mm
1.5646-1.5648 In,
39.741-38.746 mm

RACE OO (in)

BT TRALRE

12510

1.2512

1.2514

1.2514

1.2816

1.2516 |

1.2518
ir.

N7

31.755
|-

31.780

31.796

31.786

n.rm

arm-
31.796
mm




NOTE
If gither inner of ouler race show wear, measure both races o
comfirm cormact beanng .
1. Use a dial bore gauge to measune and record 1D of cuter
v race. Take four measurements on ID where bearing rol-

S5 ride.

a. I the largest measurement i larger than 1.5672 in
(30 80658 mm) or the requiesd BpDinG D remove
wear marks would enlargs bore beyond 1.5872 N,
confinue al Sep 5.

b K largest measurement is 1.5572 in. (25.8089 mm)
or less, cover the cam Dearings with masking tape o
crankcase habes.

NOTE
The next sigp requires lapping the outer mce. To koep
sprocket shaft and pinion shall bearings aligned e P mosT
be supported by an adaptor ar pilot in the left crankcase hall

2. Ses LAPPING ENGIMNE RIGHT MAIN BEARING RACE.
Lag race untl all waar marks ans removed.
3, Measure and record 1D of rce al lour places.

4, Chéck maasurements againgt the specifications ksled n
Table 3-32.

Table 3-32. Outer Pinion Race Service
Wear Limits

' Largest D 1 8872 in. (30.8060 mm) or less |
- measured {
| Roundness of | within 0.0002 in. (0.0051 mm) |
| 1o :
' Taper within 0.0002 in. (0.0051) |

i I iapping incréased bore ID 1o larger than 1.5872 n.
(39.8068 mm). go 1o Step 5.

. It roundness or taper do not meet specificabions,

g If all specifcationa are met, continue at Step T o
£ Press the ouler race from the night crankcase. Press

new outer race ino crankcase fush wilh inside edge of

casl-n ingor,

MNOTE

See Figure 3-145. Dimensions are shown for labrication of
" lools used in pressing (e outer FAce into or oul of crankcase.

N —
r? nl-l.-|r|- «

-

Figure 3-145. Pinlon Shaft Bearing Tools

B The new outer race must be lapped slightly to tree and

align with loll case beanng and fo mest the following
specifications in Table 3-33. See LAPPING ENGINE
RIGHT MAIN BEARING RACE.

Table 3-33. New Component Specifications

| Outer Race ID | 15646 - 1.5652 In. (39,7408 - 30,7561
mm)

within 0.0002 in. (0.0051 mm)
within 00002 in. (0.0051 mm)
16 AMS

| Taper

—

 Surface finish




7.

See Figure 3-141. Pull inner race from pinion shall wsing
WEDGE ATTACHMEMNT for CLAW PULLER (Parf Mo
HD-35837-48A) wilh BEARING RACE REMOVER'
INSTALLER {Part No. HD-348028) and END CAP (Part
hbmm—ﬂ-!mmmmuﬁm

NOTE

For necessary dimensions for constructing a press-on foal for
the pirion bearing inner race see Figure 3-145.

1.145 In. (29,083 mm}-

1,135 in. (28,829 mm)
.
il 1. Pinion Shaft
T savaoany | | I Inner Rece
\ 2. Flywhesl
) (gear side]
::I
';.'i
I.-"'l.
R \ - 2
,...-- b | I,.-.-*""'"
1 . .

" Figure 3-148. Inner Race Location

See Figure 3-148. Pross new innér race on pinion shah
a8 shown. Whan the tool bottorns againsl tho ywihesl,
correcl innor mce location ks automatically sstablished.
The new inner mce must be ground Dy & Compatent
machiniat to OD dimension range for the finished appoed
ID of the outer race. See Table 3-31. The fnlshed nne
rvce must meet the apacifications in Table 3-34.

Table 3-34. Pinion Inner Race Fitment
Specifications

within 0.0002 In. (0L0051 mm)

within 0.0002 in. (0.0051 mm)
16 AMS

NOTES

Have machinist grind inner race o cenler or middle” of
requined (OO0 range in Table 3-31. This will prevani grirng-
ing ouler mce undersire and ghves 8 more easily
achisved inlsrancs rEnges.

¥ yowr are unabls o perfiorm s operathion, Harigy-David-
son Molor Company provides & fywhese! refurbishing
program a3 outhined in Tech Tip £38.

Alaays u=me the amalisst outer race |0 measuramanl and
the larpesi OD iner race Measuremeant whan selaching
beanngs.

The inlicwing exampls illustrates how io delerming the

a Soo Table 3-31. For example purposes, suppose the
emallest outer race ID measunement is 1.5881 in.
(39.754 mn). This requires an inner race 0D range
of 1. 2408-1.2504 in, (31.740 - 31.780 mm).

b Grind infer race., Measune OD at four places, Chack
thiat spscificatons in Step 8 are met,

¢ For example purposes, suppose the largest inner
race O0 measurement afer grinding is 1.2488 in.
{31.747 mm) OD.

d  With & 1.5851 in. (30.754 mm) ID ouler racs and a
1.2488 in. (31.747 mm) OD innar race, & blus baar-
g s rguinsd.



Lapping Engine Right Main Bearing Race

1.

Secure right and lefl crankcass hahes with threa crank-
case stud boits (iDp center and botiom et and right).
The sprockel shaft beanng outer races and large SpaceT
miuet ba installed in left crankcase.

Ses Figurs 3-147. Obtain CRANKCASE MAIN BEAR-
ING LAPPIMNG TOOL [Part Mo. HD-98710-208). Assem-
ble CRANKCASE MAIN BEARING LAP (Part No. HD-
B6718-87) io lapping handks, Assembie guide sleewe D
sprocke! shaft bearing bushing. Skeeves, lof UuSe win
tapered bearing, are assembled o case with bearings
and small spacer collar. Finger-tighben he Skedwe pans.
Insart lap shalt wilh arbor assembied Theowdh pemecn
bearing bushing and into guide skeeve. Tighlen arbor
expansion collars using a length of 0.156 in. (3.962 mm)
rod A8 spanner uniil arbor bagins o drag. Do Aol Sdust
arbor snug in bushing of bushing will develop a condiion
whare hole ks larger at ends than it is in e cenler.
Withdraw arbor far enough o coat lightly with 220 grit
lapping compound. Do not apply a heavy coal Repos-
tion lap in bushirly and turn handle al modemte hand
spaad. Work lap back and forth in bushing. as I B
revohed, to avoid grooving and tapering

Al freguent intervals, remove lap from crankcase, wash and
inapact bushing. Lapping is compiéiad when anting busheng
surlace has a dull, satin finish mther than a glossy, smooln
appaarance. if necessary, flush off lap In Ceaning SohanL
dry and apply fresh, Sght coat of fine lapping compound.

Checking Connecting Rod Side Play

1

2

See Figure 3-148, Chock connecting rod side play with a
thicknads gaUge As Shown

if side play measurgmont S gréatér Man Senace wear
limit Ngted below, replace fywheelconnecting md
assambly. Service wear limil, 0,038 in. (0.8 mm)

Figure 3-147. Lapping Pinion Shatt Maln B;lrh'lgw’lh
Crankcase Main Baaring Lapping Tool
[Part Mo, HD-98T10-408)

Figure 3-148. Checking Connecting Rod Side Play




ASSEMBLY

Crankcase Halves

\ NOTE
Lubricate al parts with Harley-Davidson 20WS0 engine od,
and procesd a2 follows:

Figure 3-148. Left Main Bearing Assembly



1. Shoulder for left main to press agalnst
2. Crankcass bearing remover/installer tool
[Part Mo, B-45855 and HD-42720-2)

3. Left main bearing retaining ring

Flgure 3-150. Left Main Bearing Installation

1. See Figure 3-150. Using CRANKCASE BEARING

' BEMOVER/INSTALLER (Part Mo B-45655 and HD-
42720-2), inatall laft main bearing into lefl crankcase half
frorm ek inside.

MNOTE

Make sure that the beanng assembly bofioms agamsi P

machined showlder in the laff crankcases fall

2. Inztall bearing retaining ring n Ief crankcase half

3. Install ransmission. See .12 TRANSMISSION INSTAL-
LATIOM.

[l

Figure 3-151. installing H]I"thlll' Assambly with

CRANKSHAFT GUIDE (Part No. HD-42326)

4. See Figure 3-151. ARach st crankcass hall 1o engine
Etand

5 Insiall Mywhoel assembly wsing CRAMKSHAFT GUIDE
(Part No. HD-42328),

AT AT

Figure 3-152. Pinlon Shah Bearing

8. S0 Figure 3-152. install pinion ehaft bearing.

-]
£

Lubricate pinion shaft baanng with angimnd oil,
Shp bearng on pinion shalt.

Inztsll mew retaineng ring in groove of pinean shall
beacuring mwr fBoe,



Figure 3-153. Crankcase Fasteners

7. ESae Figure 3-153. Assembio crankcass habes iogeher.
i Apply & thin coat of DOW CORMNING SILASTIC
#732 CLEAR sealant o crankcas joint ke,

b. Slide outer race In right crankcase over pinion shaft
and baarnng assemih
¢ Tighten fastensrs o 15-19 fi-ba (20-26 Nm).
NOTE

Acconding fo manufaciunng, there is no forgue seguence o
followr when Fighioning crankcass Rsienars.



8 Ses Figure 3-149. Install thrust washer (3) from the out-
side against the lefl main beanng.

8. Install new spacer (1) in $eal ID. With the hin (Bpped)
side facing oubssrnd, center SealiSpacer assamony oWl

\ nearing bore.

Figura :3-154. Sprocket Shaft Seal/Spacer Installer
{Part No. HD-42579 and B-45878)

i

10. Ses Figure 3-154. Use SPROCKET SHAFT SEAL
INSTALLER {Part No. B-45676) 10 ingiall sprocked shatt
saal
4. Install beanng saal and Spacer.

b. Center seal'spacer driver over seal, 3o that the
siesve (smaller OD) seats betwsen seal wall and
garnes Spang.

¢. Sparingly apply graphile lubricant to threads of pilol
ghaft to ensure smooth oparation.

d Shie sieeve over pilof unlil slesve contacts the oil
saal Install handle on top of sleeve.

8. Rolale nandie clockwse unlil ol botioma on crank-
cass lip. Remove ool from eprocked shall,



12, Install pislon and cyfinder. See 3.7 CYLINDER AND PIS-
TOM.

13, install ol pump. See 3.13 OIL PLUMP,

14, nstall cam Qiars, geancase cower, lifler guides and lift-
ars. 5es 3.16 GEARCASE COVER AND CAM GEARS.

15. Install cylinger head. See 3.6 CYLINDER HEAD.
16. Install starter. See 5.7 STARTER.
17. inslal shift linkage.

18. insiall all primary drive componenis, This includes
enginG sprockel, primary chain, complete clutch assem-
by, engine sprocket nut and mainshaft nut. See 6.4 PAI-

MARY DRIVE/CLUTCH.
18. install primary cover. See 6.2 PRIMARY CHAIN.
NOTE
Be sure io redill ransmission o proper ievel with fresh lubr-
1. Head Screw with ball inside :
cant See 1. 10 PRIMARY CHAIN,
2. Cylinder stud
3. Shoulder on cylinder stud 20. So¢ 3.6 CYLINDER HEAD and periorm the applcable
4, Alr gun S16PE.
21. To reinstall engine in frame see 3.5 ENGINE INSTALLA-
Figure 3-155. Cylinder Studs TION. o iy

11, Saa Figure 3-158, nstall cylinder sheds.
g Pack clean towels into crankcass opaning.
b, Place a sieel ball into a head screw.

€. Tha cylinder studs have & shouldor al the ower ond.
Piacae ihe snd of ihe stud without the shoulder ino
ths il Scrsa.

d.  Install the stud in the crankcass with the shoulde:
and down. Lss &0 Alr gun 1o drive e sied unill e
ghouldor roaches the crankcass

#. Ramove air gun. Uss & tormue wiench 1o ighiten i
Slud 1o 10-20 R-lbs (14-27 Nm).
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SPECIFICATIONS 4.1
e e
\
Table 4-1. Fuel System Specifications Table 4-2. Fuel Tank Specifications
FUEL SYSTEM TYPE " FUELTANK CAPACITY | GALLONS | LITERS
Intake 45 mm downdraft maniold, m'ﬁ tﬁﬂﬁﬂﬁum} a7 14.0
Fusl Delivery DDF1 tued ingection | ReservalLow Fuel indicator at 07 27
Fusd Pressure 48-53 Psl [317-365 kPa)
Aecommanded Fuel 91 Octans
Table 4-3. Idle Speed Specifications
[ Normal idle Speed [ 10501150 APM__ |
Torque Values
3 i
[~ 1
Alrbox baseplale fastenscs | B4-120 in-lbs r 9.5-136 Nm | page 4-120
Bank Anghe sensor Mounting as- 12-36 ovit 1441 Nm | page £100
Battery terminal hardware 8096 inibs | T-11Nm | page4-110
Cooling fan faslondrs 1223 in-lba | 1.4-4.1 Nm pagps 4-103
Engine temperature sensor 10-14 N 14-19Nm | page 499 d
Fuel cap retaining ring fasteners | 17-70 in-ibs 1.9-79Nm | page 4111
Fual pump drain plug 84-108 in-lbs | 85122 Nm | page 4-104
Fuel pump harmess fastener 1822indbs | 2025Nm | page 4108
Fuel pump screws 4551 indbs | 54-58Nm | page 4109
Fugl pump wire harmess fasienas 18-22 in-iba | 2.0-2.5 Nm page 4-108
Fual rail fasteners i LOCTITE THREADLOCKER 222 (purple), page 4-
2428 e | 2732Nm | s
Fuel supply line banjo fitting 10-12M0s | 136-16.3Nm | page 4-109
Fuel lank vent valve fasteners | 39-41inibs | 44-46Nm | paged-110
1
Ignition coll Mounting screws 144-168 indbs | 16.3-10.0 Nm | page 4-86
Ignition rotor mounting boit 43-53 In-lbs 56 Mm LOCTITE THREADLOCKER 243 (blus), page 4-54
Inner BMer cover screws 1220indba | 1-2Nm page 4-34
Intake flange screws 610RDs | B14Nm | pagad-116
Creygen sensor s04shlbs | S461Nm | LOCTITE ANTI-SEIZE, page 4-07
Aear shock absorber reservoir \ |
i 1012008 | 136163Nm | page 4122
= i' - e
i THREADLOCKER
Thoitile poaition sansor 16906 1823 Nm :f:ﬂTE 222 (purple), pag: 4-
i_mmrpmam 1530indbs | 23Mm | pagednd




DYNAMIC DIGITAL FUEL INJECTION (DDFI)

4.2

EH"I'HDDUE“DH

GENERAL

for the S840 high periormance engine. The DDF1 system has
ihe follewing features:

& Independently mapped spark and fuel conbasl

Engine and air temperature compensated fusl defvery
Engine load measurement through thotile posilion.
Singhe point spark delivery (no waste spark).

Sequential part indirect (manifold) fuel injechion.
Open/Closad-loop ainTual conbrol

Automalic enfchmant a1 stan-up.

Electric cooling fan for improved thermsl management.

Engne speed and posilion determinéd usng a singho
pansor (Cam Position Senaor).

Full diagnoatic capability compatible with the DIGITAL
TECHMNICIAN (Part Mo. HD-44T50).

& Foturniess fusl aystem (excess pressung nilived in mnk
by Fusd Pressure Regulator Vabwe).

Thie DDFI systom uaid s ssnaots 1o monsor e Operiing
conditions of the angine and make JeciSkins &S 10 apan and
fusl dedvery, Thass Senaors An

Throitls postion [TF) senao

Cam position [CMP) sénant.
Engine lemperature (ET) sensor.
intake air lemparatuns (1AT) sensorn.
Coiygen (O2) sensor.

Bank Angle Sansor (BAS).

The DDF| system also analyzes how the engne performs
during a ride. It then stores this information inlermally 8o it wil
be svadable for tha naxi ride.

" 8" B B B ®F ¥ B

The Bues DOF| operstes both &s an open and closed loop
sysiem which allows it o adjust for all possible operating con-
ditions. During open loop operation, the sysiem ulilines pro-
grammed fusl and spark maps In the ECM which provide
e of cold sisring and meximum poswer al wicks open theat-
the (WOT). The adapiive fuel value which is "learned” during
closed loop operation is applied during open bop aperation to
adjursl huel and $park maps for optimum parformance.

During closed loop operation, the syskem reliés on Input fram
thie 02 sensor lo provide ko ihe most efficient, stoichiomatric
air fued mixture (14.7:1) which results in reduced emissions,
pood fusl economy and power. In order for the system to
erter closed nop operation, the foliowing conditions must be
mat

& 02 Sensor 8t operating temperature (Enginé &1 nosmal
oparatrsy iermpoeralung).

& Opemtion abowe 5000 RPM with enging under narmal,
sheady oad conditiong,

By using both open and closod 0Op Sysiems, angine parfor-
mance i confinuously tuned to compensale for changing
onncktons and proveds maimurm Perormance,

FOR MORE INFORMATION

To lsarn mone about the Buell DDFI gystem, read the follow-
ing 1opicE iIn tis asclion. A systam can be ound an
the naxt page n Figure 4-1. -

Troubleshooting

4.3 DIAGNOSTIC INTRODUCTION.

4.4 CHECXING FOR TROUBLE CODES.

4.5 CHECK ENGINE LAMP DIAGNOSTICS.

4.8 INITIAL DIAGNOSTIC CHECK.

TABLE 4-7. TROUBLE CODES AND FAULT COND-
TIOMS.

|
|

429 ELECTROMIC CONTROL MODULE.
430 CAM POSITION SENSOR AND ROTOR
4.32 OXYGEN SENSOR.

4.33 ENGINE TEMPERATURE SENSOR.
4.34 BANK ANGLE SENSOR.

4.35 INTAKE AIR TEMPERATURE SENSOR.
4 36 THROTTLE POSITION SENSOR

438 FUEL PUMP.

4.41 THROTTLE BODY.
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Elecironic Conirol Module (ECM)
one 12-place black connector [10)
one 12-place gray connector [11]
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Figure 4-1. Buell Dynamic Digital Fuel injection




DIAGNOSTIC INTRODUCTION 4.3

SYSTEM PROBLEMS

All system problema fall into 2t least one of theee general cat-
SOOres.

No Start

The engine cranks ower frealy, but will not starl. This does not |
include situalions where the engine will not crank, such asa |
obvious checks (luel in tank, &ic.) have been made.

Poor Performance

The engine starls bul here are periormance problems. Thess
problema may include poor fuel sconomy, rough ke, enone
misfire, enging hesitation, sevens Spark knock, eic.

Check Engine Lamp

Seo Figure 4-2. The chack angne lamp indicates a faull con-
diiion exists. Thare may also be slarling or peronmancs prob-
lpma,

RESOLVING PROBLEMS

NOTE
The mos! sophisiicated mathod of msoiving probisms
involves using @ compuiar hased diagnoatic packepe caled
DIGITAL TECHNICIAN (Part No. HD-44750),

To reacke aystem problems. fve basc steps am rmolvd. In
crder of coourmence, ey an:

1. Chock lor rouble codes by obesarving check engng
lamp. See 4.4 CHECKING FOR TROUBLE CODES.

2. PRolriove lrouble codes uaing chack engine lamp Sag
nostics. See 4.5 CHECK EMGINE LAMP DIAGMNOS-
TICS.

3. Diagnose system problems. This imolves using specal
bols and the dagnostic flow charts in this sechon.

4, Cormect problams through the replacemenl andion repair
of the affected components.

5. After repairs are performed, the work must be validated.
This involves cliarning the trouble codes and confirmeng
proper vehicle operation as indcaled by e behasor of
e CheaChk englme kamp.



CHECKING FOR TROUBLE CODES 4.4

CHECK ENGINE LAMP

To diagnase system problems, stan by obsarving he Dol
ior of the check angine Emp.

NOTE

& AN rforences lo “Key ON® or “Tgniion Switch ON™ require
that the ignition key be in the ON posilion and e angine
shop swilch be sef fo RUN,

& I the chack enging lamg is nol liuminaled ar Key ON or &
it faNs 1o nam OFF after the inital lbur second penod,
than a probiem axisis in the lamp circwil. See 4.9 CHECK
ENGINE LAMP NOT ILLLIWINATED AT KEY OM or 4.10
CHECK ENGINE LAMP OW CONTINUOUSLY for more
iniarrru o,

1,  ‘Whan tha kgnitian u.».-lm:j"".h i wnad OMN afier baing OFF
for 2 seoonds or more, the chack anging Mg will lumi-
ndyle for approsirmatehy four asconds and then wm off

2, Bes Figure 4-5. Afer amp hens off afes bemng dhums-
nated for the first four second pariod, one of B Silus-
tions may occur

a. The lamp remaing off This indicales there ang no
curranl Eull conditiona or stored funchonal Troubie
podea currently detected by the ECM

b. Tha lamp stays off for only four seconds and Fen
COMES back on 1or an alght sscond pancd. This nd-
cates & functicnal ermor code is stored, bl no cur-
rar irouble Codo euists

g. I the lamp remains on beyond the eghl second
pariod, than a curmant trouble cods axksta

3. Sgp CODE TYPES lor & complate description of trouble
code formats

Key ON —|
Lamp ON B seconds:
N functional error”
_D_nﬂ 4 5ec.— 8 Sec. ——
PR R P o
. OFF 4 Sec.
Key ON —|




MULTIPLE TROUBLE CODES

\codes can be read using the check engine lamp diagnosiics.

All trouble codes reside in the memory of the ECAM unill the
code is cleared by DIGITAL TECHNICIAN (Part No. HD-
44750) or a tolal of 50 rips has elasped. A frip consesls of &
gtart and run cycle, the run cycle lasling al east 30 seconds.
After the 50 irip relention penod, the troubie code & allomst-
ically erased from memory providing that no subssdqguent
fauls of the same type are delected n [hal period.

NOTE
Troubde codés relaning to the fusl injectors or the igniion cod
can anly be fully diagnosed during actuation. For axample. 2
probigm with the ignibion coll will be conssdeed 8 curmeni BT
éven after the problem is correcied, since e ECM will not
krvow of i3 resolution untl after the coil i activalod Dy vhese

If & particular problem happons 1o redohe itself, the actve
slalus problam B dropped and &
rivther curnmnt fault,

Hisloric iroutile codes are stoned for @ length of lime 10 Aasis
in the disgnosis of intermitlent faulls. The chack angene lamp
will meot turn on during normal operation § only ReSlonNc codes
aré prasant,

It Is Impartant 1o note that histonc rouble codes may also be
prosent whansver the system indicates the cxistence of &
current faull. Seq 4.4 CHECKING FOR TROUBLE CODES #
multiphs troubls codas are found.

Functional

Trouble codes 52 through 56 are conssderad 1o e funchional
codes. They indicate an inlemal problem with the ECM (trou-
ple codes 52 through 55) or with the camahall ssnacnimang
(trouble code 58).

. RETRIEVING TROUBLE
CODES

Tha fugd injection sysiem provides two levels of diagnostics.
& The most sophisticated mode emphiys USing & Compubes

See 4.5 CHECK EMGINE LAMP MMAGNOSTICS for
mors informalion.

The theolile posdtion, cam position and bank angle sensors
are all connecled io The same reference line (S5v REF). If this
ne goes 1o ground or open, mulliple Trouble codes (codea 11
and 58) may be set.

Alsn, the ECM, fusl pump, fuel injectors and ignition coil all
receive +12 volts from The ignition reley. If this line should go
o grownd the ignition fuse will open.

Always start with e rouble code having the lowest numeri-
cal value Ses Table 4-7.

CHECK ENGINE LAMP BLINKS

In addision 10 slerting the rider 1o roublé codes, the chack
engine lamp will biink during operation to warn of potentially
damagng angine operating lemperatures, It the key s in the
on position and the check engine lamp is blinking, the engine
is 81 & potentially damaging lempératune, While this condition
i in efect, the ECM will reduce angine power 1o assisl in
cooling the &nging down 10 & sake oporating temperature. The
chack engine lamp will bilnk until the angine has cooled 10 a
sale operating temparature, This will nod sel & Irouble cods,




CHECK ENGINE LAMP DIAGNOSTICS

RETRIEVING TROUBLE CODES

Trouble codes may be retrieved without the use of he DIGI-
TAL TECHMICLIAM (Part No. HO-24750).

1.

Remove probeciive cover irom data ink connecior [S1A]
Digta link connecior s localed on befl Shoe of wehicke
under fairng.

To activale the diagnostic leabure of e chedk engene
lamp, proceed as iolows:

a. Soe Figure 4-8. Creale disgnostic tesi wire from
parts ahowrn.

b, Soe Figure 4-7. Install diagnostic 18t wire across
Terminal 1 and Tarminal 2 on the data link conrnscion
[91A]

L
¢ T the igniionfight key switch ON and wail
Approaimately eight seconds for the chack engine
larmp 1o starl Nashing.

Sas Figure 4-8, All rouble codes are sant ocul B3 A SOr0S
of Nashes. To rotrieve the first digt of the troubls code
pimply obasrve the number of times the lamp Rashes.

. The transmission of a iroubie code S abvays pre-
codod by six rapid fashes (about 3 per second)

b. This Sntermission” is foliowed by & 2 sscond pauss
in which the lamp is off

€. The lamp will then flash one or more mes 0 G-
cale the firgl digil of the rouble code. Tha kength of
tima tha lamp & lluminated and the length of me n
which it is off are sach aboul 1 $econd IR Guration

Thia aacond daigit iollowa:

&. Following transmission of the firsl digil, here &
anothar 2 aacond pause in which the lamp = off

b. The lamp will then flash one or more imes o ing-
cale the second digi of Ihe Iroubie code. Count the
numiber of times the lamp flashes to retrieve the sac-
ond digit. '

It more than one trouble coda s sant:

a. Following transmission of he second digil of e first
. code, thera is a thind 2 second pause in which the

lamp ia off.

b. After the pause comes the inlermission, which i3 fol-
lowed by transmiasion of the next recorded froulbls
coda,

¢ AN subsequent codes are sent in the same manner,

Once all codes have been sent, the dala siring =
repeaied. When you have recorded the same trouble
code hwice, it ia an indication that the transmission has
been restarted and that all troubls codes have Doen
retrigved.

1.
2

Part Number 72191-94 (2)
2.0n. (51 mm) 18 Gauge Wire

4.5

LR

Figure 4-8. Disgnostic Test Wire

Terminal 1: Receive Data Line (Lt GNF)
Terminal : Ground (BK)

Terminal 3: Tranamit Data Line [V/R)
Terminal 4: Power (GY)

Protective Cap

Figure 4-7. Installing Diagnostic Test Wire




——— - Start of
Intermission ulnlﬁ Enllﬂiﬂ Hlmi-lim
1 L -
S
OFF
(] 2 Sec. 2 Sec.
3 flaahes Pausa
per second before hﬂnn
181 digh 2nd digit
NOTE
Looking 8t the above fransmission, we can e thar the trouble
code 5 11 The source of the faull condibion is identifisd as the
Oxygen sensor accorging o Table &-7
Figure 4-8. Check Engine Lamp Diagnostics
MNOTE IMPORTANT NOTE

i the lamp fashes al & e Bater han normal, shen you dne
pbsarving the “Trlermission” only, which meins Rl no Frou-
biw codes are preson,
7. Whan sxamening frouble COdes, wite down all CO0SS On
o pics Of papaT,
A Himﬂnmdunptnrl.mml-?ﬁm
thi applcabis How charts ior sach code.
b HM“I‘IWMMW“
drveabiliity are evident se charts wndes
4.8 INITIAL DIAGNOSTIC CHECK.
8. Tum the ignition/light key switch OFF.

9. FAomowve dagnostic teat wine and install prolociive Cover
over data nk connecior. Return data link to orginal poss-
tlan.

The engine may be started and run when e [roubls
codes are received using & jumper wire on Pina 1 and 2
of the dats link connector. However, if the jumper wire Is
ravmoved with Ihe engine running, the check engine lamp
will continue fo flash trouble codes. To stop check engine

lamp from flashing codes, turn engine stop switch OFF,
CLEARING CODES ,

After COMBCING EySem problems, chaar Irouble codes. It the
Degtal Techrcian (Part Mo, HD-44750) is not madable, per-
foam 50 stan and run cyches. To anscute one run cycla:

1. Stan the vehicle.

2. Let it run for af lsast 30 ssconds.

3 Tum the engne off.




BREAKOUT BOX 4.6

GENERAL

The BREAKOUT BOX (Part Mo, HD-42683) aplices into the
main harnass. Used in conjunciion with a CVOM, i allows cir-
cult dagnosls of wiring hamess and conmneciions without hawv-
ing to probe with sharp objecis.

INSTALLATION

1. Remove ECM. See 4.29 ELECTROMIC CONTROL
MODULE.

2. Depress labches on each side of connecions [10] (black)
and [11] (gray) and detach connectorns from the ECK
A, Soo Figure 4-10. Allach Broakoul Box (2) o biack oon-
mecior [10],
d.  Allech black conneglor from Braakoul Box o oomi-
aponding black ECM connecios
b. Arach black connecior from the wiring hamass o
black connecion on Brodkoul Bos,
4, Amtach Breakout Box to gray connactor [11]
fa.  Ablach gray connoclor lnom Breakoul Box 0 Gorrg-
sponding gray ECM connecior.
b. Aluch gray connecior from the wiring hamess ko
Qray connécion on Breakout Box,

REMOVAL

1. See Figure 4-10. Depress laiches on sach side of con-
nactons [10] (black) and [11] (gray)
Detach Breakout Box connectors from ECM connecion
. Detach Breakout Box conneciors from wiring harmess 1. ECM
4. Install ECM. See 4.29 ELECTRONIC CONTROL MOD- 2. Breskout Box
— Figure 4.10. Installed Breakout Box

Figure 4-8, ECM




WIGGLE TEST

WGENERAL

NOTE
DIGITAL TECHNICIAN jParl No. HD-44750) can be used i
perionm wiggie (esl,
The wiggle test checks lor the preasnce of intermillenis 0 &
wiring hamess.

PROCEDURE a

1. See Figure 4-11, Connect DVOM (Part No. H-D-39978)
o wiring harmess bebwesn the suspecl CONMECHONE
When diagnosing ECM connections. 8 BREAKDUT BOX
{Part No. HD-42682) may be used 0 Simplfy the proce-
dure. See 4.6 BREAKOUT BO.

Set DVOM 1o read voltage changes.
Start motorcycls anging and run al k.
Shake of wiggle harness o detéct intermittents. I inbor-

millents ané predant, radical voltage changéed will regster
an the CWVOM.

W

4.7

H.;nutnnnmm
(Part No. HD-38878)




INITIAL DIAGNOSTIC CHECK

4.8

GENERAL

To locate faully circults or ofher system problems, iollow tha
diagnostic flow charie in this secon. For a syshemalic
approach, always begin with INITIAL DIAGROSTICS. Read
the general information and then work your way through e
flow charl box by box,

Diagnostic Notes

i & numbered circle appears adiscent to a flow charl b
then more information is offiered In he disgnostic notes
Many diagnostic notes contain supplemental inlormation,
descriptions of vanious diagnostic 1oois or relerences 1o olher
parts of the manual where information on the locaton and
removal of components may be oblained.

Circuit Diagram/Wire Harness

Connector Table

Whan working through a flow chart, refer to the Bustrations,
the associated circult disgram and the wire hameass connec-
tor iable a8 necessary. The wire harness connecion table for
sach circull disgram ideniifies e connecior nUMDeT
dascription, typs and ganarml location

In order 1o parform most diagnostc routnes, o Breakoul Box
and a DVOM are required. See 4.8 BREAKDUT BOX

To portorm tha clreult checks with any degres of efficency. a
familiarity with the vanous wine conNnNecion s also necessan

Job/Time Code Values

Dealorship technicians Niing warmanty claima should use the
jobfime code values printed in bold text underneath o

appropriate repair

INITIAL DIAGNOSTICS

General Information

The diagnoslic check is an onganized approach o identfying
a problem caused by an electronic control system malfunc-
ligin,
IMPORTANT NOTE

The engine may be sierfed and run when e irouble
codes are received using a jumper wire on Pins 1 and 2
of the data link connector. However, if the jumper wire is
will confinue to Nash trouble codes. To stop check angine
lamp from flashing codes, turn engine siop switch OFF.

Diagnostic Notes
The referencs numbers below comrelate with the circled num-
bers on the disgnostic check fiow charis. Ses Diagnosiic
Check (Part 1 of 2).
1. Compare engine behavior to tables

g. Starts hard. See Tables 4-4. o

. e m R BB e e _maR B

c. Engine exhausl emils Diack smolke or fouss plugs.
Ses Tabls 4-6.

2 Usse HARNESS CONMECTOR TEST KIT (Parl No. HD-
41404}, black socket probes and paich cord,

3. Conneci BREAKDUT BOX (Par No. HD-42882) o ECM.
Ses 4.6 BREARDUT BON.

Al Sisgnosetc codes are Ested in Table 4-7.

Table 4-4. Engine Starts Hard
_f CAUSE SOLUTION
| Engine lemperature cicut | 4.18 TROUBLE CODE 14.
[mproper fosl pressure | 4.13 FUEL PRESSURE
| TEST.
| Spark pugs andior wires -:I.iﬁﬂﬁﬂﬁﬁ.
 Ballery Gscharged | See charging system trouble-
||rwmgn5|uwn?.
"Cam position sonsor | 4.28 TROUBLE CODE 56,
| Maniiold lenk | Spray water around induction
| module seals with ongine
| idiing. H RPM changes,
| change seals. ,
gt cor 4.15 MISFIRE. I
'Lmrwn Tiﬁhmrm.ﬂ-nd.u
THROTTLE BOOY.
Varve shoung See Section 3.

! CAUSE SOLUTION
i = =
| Engine lemperalure circult | 4.18 TROUBLE CODE 14.
IMQIGpeT ignitin tirming 1.17 IGNITION TIMING.
Cam position sensor circuit | 4.28 TROUBLE CODE 58.
| Spark plugs andVor wites | 4.15 MISFIRE.
Imgroper fuel pressure | 4.13 FUEL PRESSURE
| TEST.
Improper throttie position’ Calibraie sensor using DIGI-
Sanar Biijusiment TAL TECHNICIAN (Part No.
HD-44750). _
 Mardoid ieak | See 4.42 INTAKE LEAK
| TEST.
| Theomtie plates not opening | 1.16 THROTTLE CABLE
fully | AND IDLE SPEED
| ADJUSTMENT.
| AP s decewmecteni | Commmnt. ™ -



g

Table 4-5. Engine Performance Problems

[improper thromle  posdion

CAUSE SOLUTION
‘Water or dirl in fuel systam Dirainy and redill with fresh
i | fus.

Gooling Fan Inoperative 4.25 TROUBLE CODE 36. |
Table 4-6. Engine Exhaust Emits
Black Smoke or Fouls Plugs

’ CAUSE SOLUTION
Engine temperature circult | 4.18 TROUBLE CODE 14.
Clogged air fier .15 AIR CLEANER FILTER

Elamant.
Calibrate sansor, Sé& 4.38

sensor adyusiment THROTTLE POSITION
SENSOR.

| Leaky Injectors Test fusl injectors. See 4.41 |
THROTTLE BODY.

Improper fuel prossurs

4.13 FUEL PRESSURE
TEST.

Table 4-7. Trouble Codes and Fault Conditions

CODE NO. FAULT CONDITION RELEVANT TOPIC
T Throttie posibon sensor 4\ETROUBLECODE 11,
13 Onygen sonsor 4.17 TROUBLE CODE 18
14 | Engine lempenature sensor 4.18 TROUBLE CODE 14
18 Intake alf temperature sensor 4,18 TROUBLE CODE 15
i 18 Battery voltage 4.20 TROUBLE CODE 18
23 Front fuel injector 4.21 TROUBLE CODES 23 AND 32
B 24 Front ignon cod 4.22 TROUBLE CODES 24 AND 25
25 Bear igron cod 422 TROUBLE CODES 24 AND 25
| 0 Rear fuel injector 421 TROUBLE CODES 23 AND 32
i3 Fuel pump 423 TROUBLE CODE 33
35 Tachometer 4.24 TROUBLE CODE 35
36 "Cooling fan 4.25 TROUBLE CODE 36
44 Bank angis sansor 426 TROUBLE CODE 44
52 53 54,55 ECM failure 4.27 TROUBLE CODES 52, 53, 54 AND 55
56 Cam syne tailure 4.8 TROUBLE CODE 56




L ]

Connector [10] Connector [11) \

Figure 4-12. Diagnostic Check

Table 4-8. Wire Harness Connectors in Figure 4-12.

HO.
(10]

DESCRIPTION I TYPE | LOCATION

ECM (biack) " 12-place Deutsch i faming

(1]

[31A]

ECM {gray) | 12-place Deutsch | in fairing

dets lnk A Dhos il | Tcwsemih bt ek s



Diagnostic Check (Part 1 of 2)
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Diagnostic Check (Part 2 of 2)

"‘ ©)

Py i grEwT

Corpnued from Dagrossc Check (Fart 1 o8 21

Pasmnors ECA connactres [ 108] (B0 and [118]
[T Chsca o cxaalirwaly i growd il dels lnk
cormecier [31A4] Tersnais 1, 3 and 4 Conteer

[Crep—
o greues.

(2o ]

Tl e lows il . COMNBOI iBMPenals agains:
e UM comrecind pans o eovinuty

OIO

=2 B

Pr Wire Gt Fin Cisfiresion
1 L GNA " 1118
F B T Tl
3 VR 1 e
e Gr | 1 [om |

Carnrnsty presert @ Bl fow CGUMERSRCEE '

I ST
l darraoe or fopar
BRSNS SR MEOSRRSTY




CHECK ENGINE LAMP NOT ILLUMINATED AT KEY ON 4.9

GENERAL

If the angine siop swilch is sel o AUMN wilh the engine oif,
and the igniion key switch is wmed ON, the check &ngine
lamip should illuminate for four seconds. See Figure 4-13

Battery voliage & suppied to the kamp bulb. The lamp bulb =
grounded by the ECM through the BESY wire. A i of poweer

to e ECM will Chisse e check angine lamp 1o D8 mopeni-
tve and also create a no star silualion

DIAGNOSTICS

Diagnostic Tips

Chack for the following condilions:

& Check lor open In BICY wire

& Check for blown scceasory fuse

Diagnostic Notes

The referance numbsrn below correlate wilth (he Cirched mum-
bars on tha Tesi 4.9 flow char

1. LUse HARNESS COMMNECTOR TEST KIT (Part Na. HD-
41404), black pin probe and patch cord

2. Soo Figure 4-14. Inspect connector [10] (black) lor Con-
AMmInALSn of comoson,  connaclion S QOOd, fMEpRlE
ECM. So0 4.29 ELECTRONIC CONTROL MODULE

3. Chack continuity between instrumenl connacion [39) Fn
7 and ECM connecior [10] (tiack), Fn 4

1. Low fusl lamp

2 Check engine lamp

Flgure 4-13. Chack El'l'ﬂ.l'_ Lamp

Electronic Control Module
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Figure 4-15. Check Engine Lamp Circuit

Table 4-9. Wire Harness Connectors in Figure 4-15.

LOCATION

e

ECM (black)

| 12-piace Deuisch

20-place Multilock

(1]




Test 4.9
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CHECK ENGINE LAMP ON CONTINUOUSLY

GENERAL

IT the engine stop swilch is sel o RUN wilh he engine off,
and the igniton key switch is wmed ON, the check engine
lamp should lluminate for lour seconds, See Figure 4-18

Following the initial period of illuminstion, the Bmp should go
ol for fouwr seconds. i may then coma back on for an aghl
sacond penod (for & stored error) or remain on continuousiy
{curment &frar)

DIAGNOSTICS

Diagnostic Notes

The reference nmMDers Delow corrélale wilh e cincltd murm-
bars on the Test 4,10 flow chart.

1. See Figure 4-17. If the mp goos ofl whon e black
ECM connector [10] ia unplugged, the BEY wine i@ nol
shoried o ground

Low fuedl lamp
Check engine lamp

Flgure -I-E. Check Englne Lamp

—

Electronic Control Moduls
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Figure 4-18. Check Engine Lamp Clrcuit

Emuﬂ
| Fuse

Table 4-10. Wire Harness Connectors in Figure 4-18.

DESCRIPTION
ECM (black)

[a9]

instrumant rmoduke

LOCATION .

TYPE
12-place Deutsch | i faining
20-place Multiook | in tairing




Test 4.10

Tiorm igreton ey sweich OFF Descarwssci
o BN conneon | 100 T agrason ey

smihen O Chac engina amp
aiuingll B DFF. s T

YES
ack connacior [10]. With igniion uery
gwhch M, warty that e S

NOT & 4 gstond g OFF paecad
Is theve a laenp OFF pencd?

Do FETIFanT Sonnecind |3
Rasrrames B wirs beoun corvrscion [38A)]
[Feconnec [38]. Cheok engime lamp O

| ¥ES | .

Chechk angre lamp Fegiace ECM. See
funesnn CRL Chack 4.20 FLECTROMEC
Imubie podes. See 4.4 CONTROL MODULE.

CHECHBG FOR
TROURLE CO0ES T




ENGINE CRANKS BUT WILL NOT START 4.11

 GENERAL

If the starter will not crank engine, the problem s nol grilion
related. Ses Saction S-Elecinic Starber,

IMPORTANT NOTE
The engine may be siaried and run when the irouble
codes are received using a jumper wire on Ping 1 and 2
of the data link connector. However, if the jumper wire is
removed with the angine running, iheé check angine lamp
will continue o Nash rouble codea. To stop check enging
iamp from flashing codes, turn angine stop switch OFF.

DIAGNOSTICS

Diagnostic Notas

The reference numbars balow corralate with the crched num-
besrs on the Test 411 flow charts.

. Connect BREAKDUT BOX (Part Mo HD-4208F)
batwean harness and ECM. See 4.6 BREAKOUT BOX
2. Check batery condition. Periorm a vollage st &nd
recharge il below 12.80 voits. Chack battery conneclions
and parform load test. Replace the batlery i neceasany

3, Ramove apark plug cable from spark plug.
o Visualy check condition of plug

b. Ses Figure 4-18. Aftach cable o SPARK PLUG
TESTER (Part No. HD-26792). Clip tester fo cyln-
diar haad bolt.

2. While cranking starter, ook for spark. Flepeat proce-
dure on other spark piug cable

The gasoline in the fusl supply line downstream of the
fusl pump Is under high pressure (49 psi (338 kPa]). To
avoid an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
servicing the fusl system. Gasoline |3 extremaly flamma-
bie and highly explosive. Inadequate safety precautions
could result in death or sericus injury.

4. Purge fuel line of high pressure gasolne. See 4.38 FUEL
PLIMP.

Hgl.n-l-'m.TmLan

Access lupl mjecions.

4. Rsmowe right side ar scoop. Sea 235 AR
SCO0OPS,

b Femows airbox to access fuel injectors. Sea 4.43
AIRBOX,

Lis bt lamp as shown in Figure 4-20.

Uss HARNESS CONMNECTOR TEST KIT (Part Mo, HD-

41404) gray pin probe and paich cord.

Table 4-11. Wire Harness Connectors in Figure 4-21.

NO. DESCRIFTION TYPE LOCATION |
[10] ECM (black) 12-place Deutsch n tairing |
I ECM (gray) 12-place Deutsch i tmirng |
(4] cam posilion sensor | 3-piace Deutsch under sprockst cover

18] | ignition coil 3place Amp beneath airbox base '
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Test 4.11 (Part 1 of 3)
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Test 4.11 (Part 2 of 3)
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Test 4.1 (Part 3 of 3)
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NO ECM POWER 4.12

GENERAL

A relay controlled by the engine stop switch supplies power io

e ECB. The relay requires a ground o opesade. I e

ground is not esteblished, the ECM will not receive power

Grounds may e established thres ways

& By placing the motorcycle in neutral and growunding the
reisliny throwgh the noulral swilch. 5ee Figure 4-22

& By reiracting the sidestand and grounding the nelsy
throwgh the sidestand swilch. See Figum 4-23

® By disengaging the clutch and grounding the ey
throwgh tha clutch switch. See Figure 4-24

It thiz ECM dogs nol appear 0 be recening powsr, chack the
ground souwrces. A blown ignition fuse can alan Gaabls the

ECM

DIAGNOSTICS

Diagnostic Notes

Thet rafgrancs nUMDErS Delow cormgiale wilh the circlod mum
bars on the Test 4,12 flow chart

1. Connsct BREAKDUT BOX (Part No. HD-42682) o ECM
See 4.6 BREAKOUT BOX

Figure 4-24. Clutch Switch [viewed from underneath falr-
Ing)

1. .Tl'll'lll'l'ﬂl-!-lﬂn sprocioet
2.  Neulral swilch
Figure 4-22_ MNeutral Switch
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Table 4-12. Wire Harness Connectors In Figure 4-25.
NO. DESCRIPTION T ' LOCATION
[10] ECM {black) | 12-place Deutsch in fairing -
[22] | right hand controls « | 4-place Multiock beneath right sids of fairing i
(51 clutch awitch | 2-place Multliock | beneath fairing




No ECM Power
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FUEL PRESSURETEST

e —
INSPECTION
PART NO. SPECIALTY TOOL
B-45522 Fual pressunt: Qalge sdapies
HO-41 182 Fusl prossurg gawge

The gasoline in the fuel supply line downstream of the
fusl pump I under high pressure (49 psl (338 kPa]). To
avold an unconitrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
attaching fusl pressure gauge. Gasoline is extremely
fiammable and highly, sxplosive. iInadequate salety pre-
cautions could result in death or sanous Injury

I, Remove airbox, See 4.43 AIRBOX
2, Purge the fusl supply line of high pressuns GASCRNS
A. Ses Figure 4-26. Disconnect the 4-place fuel pump
connécior [BE]. The connecior s localed ingsde the
et rear porlion of e fusd Wnkframe
b With the motorcycle in noulral, start the engene and
allow wohichl ho mun
¢.  Whan tha engine stalls, pross the starter bution for 3
Baconds o removE ANy remnng fusl from Tus) B

A small amount of gasocline will drain from the wvalve

when the gauge is installed, Thoroughly wipe up any spift

fuel immediately. Dispose of rega in & suitable manner.

Gasoline Is extremely flammable and highly explosive.

Inadequate safety precautions could result in death or

serious Injury.

3. Ses Figure 4-27. Dapress bullon (2) of fusl Bne connec-
tor and disconnect he fuel line (3) from ol DOdy nled
{1k

4, See Figure 4-28. Amtach FUEL PRESSURE GAUGE
ADAPTER (Part Mo. B-45522) (2) to Ihrolile Doy wket
(1)

5. Connect the fuel line (3) o fuel pressure gauge adapher

NOTE
See Figure 4-29. Verify [hal fuel valve (2 and air Beed pet-
cock (5) on ihe gauge are closed.

6. Atach FUEL PRESSURE GALMGE (Part No. HD-4118Z)
[4) 1o Puel preasure gawge adapher (1).

413

Figure 4-26. Fusl Pump connector [BE] (swingarm

remowved for illustration)

Throttie body inet
Button
Fuel line

Figure 4-27. Fusl Line



7. Ses Figure 4-26. Aftach fuel pump connecior [BE] o
main wiring harmess.

8. S Figune 4-29. Pressurize he fuel sysiem.
8. Start and idle engine to pressurnze the fusl sysem.
15:. Cipen fued vahee (2 on el pressune Gauge o allkos
fusl io flow down the gauge hose.
Position the air blesed twbe (3) ino proper contasnar.
d.  Open and close the air bieed pelcock (5) o purge
the fual pressure gauge and hose of air. Rapeat this
step several times until only solid fued (withoul Dub-
bles) fiows from the air bleed tube.
g Close he air Dited pelonck,
9. Open throte and increase engine spead to 2500-3000
RPM. Note the reading on the pressurne galge.
g. | pressure is 48-51 PSI (338-352 kPe) then system
1% oparating within lmis,
b. If pressune is not within limits, ase Test 4.13 (Par 1
af 2} fow charl alter diSconnacting Dressure Qaig.
!

A amall amount of gasoline will drain from the valve
whan the valve is removed. Thoroughly wips up any spil
fuel Immediately. Dispose of rags in a suitable manner.
Gasoline is sxtremaly flammable and highly sxplosive.
Insdequate safely precaulions could reaull In death or
serious Injury.
10. See Figure 4-29. Turn sngene off. Detach presaure gauge
{4) from adapter (1).
i Opsn the er bissd petcock [5) 1o ke fusl system
prégaung and purgg e prossure gauge of gasoling.
b. Famove pressure gauge from adapter.
11. Datach adapler trom wehiche,
12. Connect fusd lina 1o throthe body inkst.

DIAGNOSTICS

Diagnostic Notes

Thix ref@rance numbers below cormelate with the circled mam-
bera an the Tesat 4.1.3 flow charts.

1. Use HARMNESS CONMMECTOR TEST KIT (Part Mo HD-
41404), gray sockel probe and palch cord.

2. . Connect BREAKCOLUT BOX (Part No. HD-42682) o ECM.
See 4.6 BREAKOUT BOX.

Figure 4-29. Fuel Pressure Gauge (Part No. HD-41182)
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IDLE SPEED CONTROL

ADJUSTMENTS

Sefting the idie below the recommended speesd can
result in hard starting, especially In cold amibdent temper-
atures.

Sae Flgure 4-31. The idle speed control cable (1) & kdsled
on the left side of the vahicks Défwsen e fronl cynoer head
and the ram air scoop assembly (2). idie spoands ane Bl n
4.1 SPECIFICATIONS. A 316 in. allen wranch may be used
to turn Bdjuster knob

Table 4-14. Engine Idle Speeds

MODEL . REGULAR IDLE

XBGA 1050-1150

SACAUTION

idie adjuster is located near the sngine and could be
axtreamaly hol. Use suggested tool lor adjusting the wdie
speod. Failure to comply could resull In minor or mosder-
ate Injury.

The idis spaad ahould be sdjusied whan o ongind S Al RoF-
il operaling lomporabeng,

NOTE
Ar iclfe spped (00 low Can cause paor Bhroile responss. An
Mg speed oo Righ Can Cause & Siow felum o ke

Sea 1.16 THROTTLE CABLE AND IDLE SPEED ADJST-
MEMT bkor mang inlormation an idle spead adustmeant

4.14

Figure 4-31. idle Adjustment Cable



MISFIRE

4.15

\GENERAL

Misfire At Idle or Under Load
Misfire conditions may be caused by:
& Batiery condition and connactiong

& Fuol systém problems. See tables under 4.8 INITIAL
DIAGMNOSTIC CHECE.

DIAGNOSTICS

Diagnostic Notas

The referance numisars Delow correlats with the Cirched mur-
bars on the Teat 4,15 flow charis,

Thoroughly wipe up any spilled fusl and dispose of rags
i & suitable manner. Any open spark around gasoline or
other combusatiblea could result in fire of explosion

causing death or serlous Injury.

I. See Figure 432, A SPARK TESTER (Part No. HD-
28782) must be usad 1o venly adequalt SECONMATY VOi-
age (25,000 volts) al the spark plug.

A, Turn ignition switch OFF.

b, Remove spark plug cable from spark phug. Visually
check plug conamon.

¢, Amsch cable to SPARK TESTER. Clip tester 10 cyln-
der haad boll.

d. While cranking engine, watch for spark o pmp
tester gap on leads.

&. Faeinsial and repeat procedure on ofher spark plug
cable.

2. Paerorm spark plug cable resistance fesl

4. Famowe spark plug cable from spark phug Jnd k-
tion coil. See 7.4 SPARK PLUG CABLES.

b. Using an ohmmeter, touch probes o terminals on
each and plug wire.

c. Compare resistance values to Table 4-15. Replace
cables not meseting specifications. Renstall and
rep@al procedure on other spark pheg cabke.

Figure 4-32 Spark Tester (Part No, HD-26792)

Table 4-15. Spark Plug Cables

SPECIFICATION | FRONT & REAR
BN 575
Lengiih-in. {rmim) (148)
1.430-3 360

Fiagagtancy -ohimsy

4 i carbon lracking I8 evident, repisce ignition coil and
inapect apark plug wires. Wires musl bo clean and nght.
Excessive wirg rosistance or faulty connections can
caust ool damags. See 4.31 IGNITION COIL.

4, This &8t can also be perlormed Dy substihuting a known
good coll lor one causing the no spark condilion. The caoll
does not require full installation 1o be functional. Verify
taulty coll by perormang resmstance losl. See 4.31 IGNI-
TION COiL

5 Uso HARMNESS COMNECTOR TEST KIT (Parl No. HD-
41404) gray pan probe and palch cord.
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Table 4-16. Wire Harness Connectors in Figure 4-33.
NO. | DESCRIPTION TYPE | Ar—
T_-? ECM (hiack) I 12-place Deulsch ﬂh-l;ﬂ ]
[22] right hand conimis 2-piace Muiock | Deneatn ignt side of g

B3] | ignition coil | 3-place Packard | beneath airbox base
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Test 4.15 (Part 2 of 2)
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TROUBLE CODE 11

GENERAL

Throttle Position Sensor

See Figure 4-34, The throtte position sensor (TP sensor) &
suppied 5.0 volts from the ECM (Sv REF) and sends a signal
back to the ECM (TP sensor signal) which vanes according o
throdtie position. The output signal from the TP sensor vanes
from:

&  (0.5-1.5 volls at ide (closad throttle).
& 3049 volts at wide opan throfile.

A Code 11 will sel it the TP senaor signal voltage does not fall
within the acceptabls range.

NOTE

If the TP sansor is removed andior replacedd, the sansor mus!
be caibrated using Digitai Technician {Part No. HD-44750)
For replacemeni of TP sensor see 4.38 THROTTLE POSK
TION SENSORA.

DIAGNOSTICS

Diagnostic Tips

TP sensor vodlage should ncrease al a steady rate as (heoftie
I& moved from idie ko wide open throttie. An opan of shor o
ground in AW or BK/W wirgs will also result in a Code 11

Check for the following condifions:

¢ Poor connection. Inspoct ECM hamess connector for
backed cul lerminals. improper maling. broken locks
improperly formed or damaged terminals. poor lerminal-
to-wirg connechion and damaged hamesa.

# Parorm 4.7 WIGGLE TEST to locate intermitients. ¥
connections and harmeas check out DK, monior TH san-
sor voltage using DVOM while mowving related connec-
fors and waring harngss. i the fadure s induced. the
DVOM display will change.

# TP sensor scaling. Observe ihe TP sensor vollage os-
play while opening the throtie with engine stopped and
ignition switch ON. Display should vary from closed throt-
the TP sensor voltage (when throttle is closed) to greater
than 4.0 volts (when throttie is held wide open). As the
throtte |2 alowly moved. the voltage shoukd change
gradually without spikes or low voltages being cbsenved.

_ € (BK/W Wire)

B (V/Y Wire)

! A (RW Wire)

Figure 4-35. TP Sensor Terminals [B8A]

Diagnostic Notes

The reference numbers below cormalale with the cincled num-

bors on the Code 11 fliow charis.

1. Connec: BREAKDUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKDUT BOX.

2. Use HARNESS COMNECTOR TEST KIT (Parl No. HD-
41404}, black socket probe and paich cord.



BTl

RW = 5 Voit Refersnce AN = 5 Vol Relerencs
Vi = TP Sensor Signal LLGNGY = BAS Signal
! BEK/W = Sansor Ground BE/W = Sensor Ground
Throttle Bank Angle
Pasition Sansor
Sensor B8] [134]

Figure 4-36. Throttle Position Sensor Clrcult

Table 4-17. Wire Harness Connectors in Figure 4-36.

NO. DESCRIPTION . TYPE LOCATION
{10] ECM (black) ' | 12-place Deutsch ' in fairing
11 ECM (gray) T | 12-place Deutsch | i tairing

| 4] | cam position sensor Iﬂ-phmel)uﬂ:h | unger sprocket cover all
[8a] | throttle position sansor 3-place Packard " right side of engine between cynders

[134] | bank angle sensor 8-place Sumitomo in fairing




Code 11 Test (Part 1 of 2)
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Code 11 Test (Part 2 of 2)
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TROUBLE CODE 13 4.17

GENERAL

Oxygen (O2) Sensor

Sea Figure 4-37. The meygen (02) sensor provides a signal 1o

the ECM which indicales whether the engine i runining rich

of lean,

# A low voltage signal (<041 V) indicalés e engine &
munning lesan.

#® A high volitage signal (~0.58 V) indicates the enginé =
running rich,

Whan the airfusl mixure & ideal, approximately 14.7 pans
air to 1 part fuel, the voltage will ba approximalely 0.48 V.

DIAGNOSTICS

Diagnostic Tips

The VOM displays the signal from the 02 sensor n voits.
This voltage will Rave AN Everage vakue Tending towards kean,
rich or ideal value depending on cpamnng temperature of the
@ngine, angine speod and throttle position. An openshort 10
votage of short to ground in the VIOY wire will cCause ™he
angine 1o run rich (short to ground) or lean (shor 10 voRage)
urdil faul & detected. Onco faul B detected, woiicks will run
Innpmlmp.ﬂmmmhnﬂmhmsmnﬂl
for the ECM 1o detect an OF senaor failure

Chock tar the lollowing conditions

® Poor connection. Inapect the ECM harness connecior
[11], huel injactar connectors 84, B5] and O2 sonsor con-
nector wiring lor backed out terminals, IMPrOpe: Malng.
broken locks, impropery ormead o damaged termnals,
poor berminal-io-wire connection and damaged hamess.

# Dirty/stuck open injectors. The motorcycie may rnan
lean (dirty'clogged injecions) of rch (shuck opan mec
tors) if thone I8 an mjector problem. This could also Calse
poar fusl economy and parormance.

® Loose 02 sensor. See Figure 4-38. If the U2 sensor is
lose engine periormance may be affected This could
also show up a8 & slow changing 02 sansor vollage.

# Loosefleaking exhaust. This can cause a poor ground
connection for sensor or allow fresh air into the axhaws!
syslem. If fresh gir enters exhaust system, lhe O2 sen-
gor will read a lean condition, causing the system 0 go
rich.

Diagnostic Notes

1. Connect BREAKDUT BOX (Part No. HD-42682) o ECM.
Saa 4.6 BREAKDOUT BOX.




NO,
[11]
[137]

[1378)

[1374)

le-ﬂ.ﬂtmﬁn-mm

Table 4-18. Wire Harness Connectors in Figure 4-39,

DESCRIPFTION

' ECM {gray)

IWW‘W

TYPE LOCATION
| 12-place Deutsch in fairing
| 1-place Packarg | behind rear cyinder head




Code 13 Test (Part 1 of 3)
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Code 13 Test (Part 2 of 3)
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TROUBLE CODE 14

4.18

GENERAL Diagnostic Notes
ja The reference numbers below cormelats with the crded num-
bers on the Code 14 fiow chars.
Engine Temperature Sensor 1. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.

Do not pull on engine temparaiure sensor wiring. Excess
sirain o sensor wiring will causs sensor damage.

So¢ 4.6 BREAKDUT BOX,
2 Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), gray pin probes and patch cond.

Table 4-19. Engine Temperature

The ECM supplies and monitors & 0-5 voli signal o one Sie Sensor EPIE. cation
ol the enging temperature sénsor (ET sensor). The other sade ifi .
ol the ET semor i conmeoied o growsd Swough B sngine. VOLTS | RESISTANCE = TEMP'C | TEMP°F
See Table 4-10. The ET sensor is & thermisior device which 0.00 0 300 572
mdns thal at & speciiic lemperature it will have & specific |
resisiance across its terminals. As this ressiance vares, sO o1 | . 255 N
does the supplied vollage, 042 | 303 210 | 410
® At high temperatures, the resstance of he sensor i very 082 463 0 | M
igw, This aflectively lowers the signal voltags [iT, 1] 51 | 170 A3A
| |
®  Allow temparatunes, the resistance i very high. allowing | 120 | 1042 ; 150 302
the voltage to rise close io he suppliied woRlage of 5 voita 188 | 1535 130 266
Tha ECM monitors this voltage to compensate for vanous am j Agg1 BS 185
oparating condilicms 448 | 25,847 a0 104
483 | 41208 25 7
DIAGNOSTICS aes | wamme | 10 50
488 134200 | 0 a2
Diagnostic Tips 433 zmard | 10 14

An intermitbent may be caused Dy poOr conneclion, MiDDed
thraugh wire nsulaton or & wine broken nssde the nsulabon,

Chack the followsng conditions:

# Poor connection. Inspect ECM hamess connacior [11]
for backed oul lerminals, iIMproper maling, Droken kocks,
Improperly formed or damaged terminals, poor termenal-
to-wire connacton and damaged hamess.

® Shifted sensor. The lemperatune-io-resistance values
table may be used to test the ET sensor al vanous lem-
poralure livels in ongder fo evaluate the possibliity of a
shified [out-of-calibration) sensor which may result n

- drivaabdlity problems.

NOTE
ANl voltage and resistance vakues ane approximale (+/- 20%).
Engng lomporalure sonsor is measurod botwoon Tormwnal §
of connector [11] and system ground (Terminals 2 and 11 af
connecior [ 10

—
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Connector [10] .

Figure 4-40. Engine Temperature Sensor Circuit

Table 4-20. Wire Harness Connectors in Figure 4Hil:| |
' LOCATION

HO. DESCRIFTION TYPE
[1] ECM {gray) _ | 12-place Deutsch
901 enging lemperalure sensor 1-|:hf el

LY

mw

| Duneah

airbox base




Code 14 Test (Part 1 of 2)
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TROUBLE CODE 15

4.19

GENERAL

Intake Air Temperature Sensor

The ECM supplies and monilors a signal at Pin 10 of [11) Io
one side of tha inteke sir iempemiure sensor (AT sensor).
The other gide of the AT sensor 5 connecied 10 & COmMmon
sansor ground, which is also connecied o the ECM (Pin T of
(1]
See Table 4-21. Tha |AT sensor is & thermistor device, mean-
ing that at a specilic lemperature, it will have a specific resis-
tANCE ACTOSR ita werminala. As this resistance vares, 30 does
the supplied woltage (Pin 10).
® At high temperatures, he reslstance of e Sensor s very
low. This efleclively lowers the signal vollage on Pin 10,
& Al low Ismparatunes, The, resISEance is very high, allowing
the voliage 1o rise closs 1o the supplied voltage of 5 voits.
The ECM monitors this voltage to compensate for vanous
aparating conamions.

DIAGNOSTICS

Diagnostic Tips

An intarmifiant may Do coused Dy & poor connaclion, rubted
through wire ingulabon of & wire broken ingide the INBulaHcn

Chack for the lollowng condilions:
& Poor connectlon. inspact ECM hamess connacior ior

# Perform 4.7 WIGGLE TEST to locate intermithents. I
connectons and hamess check ocut DK, check ntake ar
lemparature reading while moving relaled connecion
and wiring harness. If the failure is induced. the |AT san-
sor display will change,

& Shifted sensor. The lomperature-lo-resislance valuos
table may be used o test the IAT sensor at vanous tBm-
perature levels in order to evaluate the possibility of &
ghifled (oul-of-calibration) sensor which may resull n
driveability problema.

Diagnostic Notes
The rederence numbers below cormelats with the arcled num-
bers on the Code 15 fiow charis.

1. Connect BREAKDUT BOX (Part Mo. HD-42682) o EFI
hamess only (ieave ECM disconnecied). Soo 4.8 BREA-
KDUT B

2 Usse HARNESS CONNECTOR TEST KIT (Part Mo, HD-
£1404), gray socked probes and patch cond.

3. Use HARNESS CONNECTOR TEST KIT (Part Mo. HD-
41404). gray pin probe and paich cord.

Table 4-21. Intake Air Temperature

Sensor Specifications

| VOLTS | RESISTANCE | TEMP'C | TEMP'F
| 040 1086 | 125 257
i 0.68 : 1561 ' 113 25
| 0.8 2077 100 212
w3 | 29 00 194
40 3880 80 176
| 225 8149 80 140
| 308 18178 40 104
| 3s2 | 2367 30 86
| 384 37.170 20 &8

424 55,359 10 &0
| 453 96,383 0 32
488 146,250 10 14
{ 483 284118 | 20 r

NOTE

ANl vollage and resislance values ane approximale (+- 20%).
Intake air lempersture sansor is measunad betwaen Tarming
10 of [11] and system ground [Terminals 2 and 17 of [T0]).



Lt GN/Y = 5 wolt reference and sensor signal

BEMW = sensor ground

-

Figure 4-41. Intake Air Temperature Sensor Circult

1

DESCRIPTION TYPE
[11] ECM (gray) 12-piace Deulsch
[&9] intake air lemperaiure sansor 2-place Amp

Table 4-22. Wire Harness Connectors in Figure 4-41.

LOCATION

in fairing

| i sirbox bass




Code 15 Test (Part 1 of 2)
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Code 15 Test (Part 2 of 2)
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TROUBLE CODE 16 4.20

GENERAL

Battery Voltage

A Code 18 will set if the ECM detects batiery positve voltags

hass than 8 volls o grealer han 20 volls,

& A low voltage condition typically occurs during SCthaihon
of the slkarber or gonerlly indScios ooSe wing Connec-
tiona

& A high voliage condition is usually caused by a Eaully
wnltage requistar,

DIAGNOSTICS

Diagnostic Notes

The reference numbars below comalate with the crcled num-
beers on the Code 18 how charls

Figure 4-42. Electrical Ralays

1. Tha ECM & maniloring vollage al ECM conmachor |10
(black) Terminal 1. Connect BREAKDUT B0 (Part Mo
HO-42882) o ECM. Sea 4.6 BREAKDUT BOX

This chacks for valtags dropa in the ECW power circust. B
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Figure 4-45. Battery Voltage Circuit

s

in tairng

Table 4-23. Wire Harness Connectors in Figure 4-45.

| 12-ptace Deutsch

ECM (black)

(10}




Code 16 Test (Part 1 of 2)
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Code 16 Test (Part 2 of 2)
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TROUBLE CODES 23 AND 32 4.21

GENERAL

Front Fuel Injector (Code 23)
And Rear Fuel Injector (Code 32)

See Figure 4-48, Tha Tugd injecions (1, 4) are solenoids that
tllow pressurized fual into the engine intake rect. The InEc-

1ors are tmed o the anging cycle and are inggered sequen-
Tilhy

The power lor he injeciors comes from the ignition relay. The
ignition relay also provides powesr for fusl pump, ECM, vehicie
spédd Sensor and the ignition codls The ECM provides the
path ta ground o igger the injeclors

NOTE
Igrition relgy faifuiés oF wiring hdrness probioms will Cause
12 voll powey Io be losit io both injectors, ignition coils, ECM
vahicie spead sensar and fugl pumg,

Rear tusl inpacton
Clip (2)
Fued radl
Front tuel Injector

Figure 4-48, Fuel Injaciors

-

DIAGNOSTICS

BN
¥

Diagnostic Notes

The referance numbars balow cormalate with e cieckod num-
bars on he Code 23/32 flow charts

The gasocline in the fusl supply line downatream of the
fuel pump is under high pressure (49 psi [338 kPa]). To
avaid an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas belore
servicing the fusl system. Gasoline ls extremely flammas-
ble and highly explosive. inadequate salely precautions
could result in death or serious injury.

1. Fusl injactor connector
1. Purge fusel line. Sea 4.38 FUEL PUMP 7. Tab

2. Use HARMESS CONMNECTOR TEST KIT (Parl Mo, HD- Figure 4-47. Fuel Injector C I_.
Ad1404), purple pin probas and patch cond o

3. Connect BREAKOUT BOX (Parl Mo, HD-42682) to ECM
Sea 4.6 BREAKDUT BOX

4, Usy HARNESS CONMNECTOR TEST KIT (Part Mo HD-
41404}, purple pin probes and palch cord to BREAKDUT
BOX (Part No. HD-42682) and gray sockel probes and
paich cord o FUEL INJECTOR TEST LAMP (Part Mo
HD-34730-2C).
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Figure 4-48. Fuel injector Circuit
_ Table 4-24. Wire Harness Connectors in Figure 4-48.
T NO. ! DESCRIPTION TYPE LOCATION
| [10] ECM (black) | 12-place Deutsch in fairing
T4 cam position sensor 3-place Deutsch under Sprocket cover
 [ad] Frond fuel Injector | 2-place Packard undemeath airbox base




Code 23/32 Test (Part 1 of 2)
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TROUBLE CODES 24 AND 25 4.22

GENERAL

Front Ignition Coil (Code 24)
And Rear Ignition Coll (Code 25)

A Code 24 or 25 will sei i the ignition codl rae tima is oul of
range. This could occur if there is an open coil or loss of
power 10 the coil. If both codes ane se1, it is likely a cod power
filure or a coll falure,

See Figure 4-40. The coil receives power from e KQnetson
relay at coil pin B (3} af the same time that the fusl pump and
injectors ane activated, 1. Fromt cylinder post
2. Coll Pin A (rear cylinder)
DIAGNOSTICS 3. Coll Pin B (12 VDC)
4. Coil Pin C (front cylinder)
% & Rear cylinder post
Diagnostic Notes ' Figurs 449, ignition ol
The raferance Numbers Delow correlals with the cenchea Hum-
bara on the Code 24/25 flow chars
1. Use HARNESS COMMNECTOR TEST KIT (Part No. HD- .........."
41404}, purple pin probes and pach cond P
2. Connect BREAKDUT BOX (Part Mo, HD-42882) o ECM ‘% Ly ‘{, A
Sea 4.8 BREAKDUT BOX, /o -/
e l‘l,- I\.I_'.h II:I.*

_____

L]

Figure 4-50. Testing ignition Coll Conneclors
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Figure 4-51. Ignition Coil Circuit

Table 4-25. Wire Harness Connectors in Figure 4-51.

NO. DESCRIPTION TYPE LOCATION

[10] ECM [biack) 12-piace Deutsch | under fairing
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TROUBLE CODE 33

\GENERAL

Fuel Pump

Thie fuel pump assembly s shown in Figure 4-52 ECM Pin 3
provides ground to the fusl pump. Code 33 will 581 i

BN wire 15 shored to 12 voits. This will also causs the
ignition fusa 1o blow. Sea Figure 4-53.

BNY wire is shorted o ground. This will causs the fusl
pump i run conBnuously evan whan the molor & ol
TUMEning
Fual pumg molor atalls or sping without prowviding fuel
pressure.

DIAGNOSTICS

Diagnostic Notes

Tha relerance numbers bolow corrolale with e cieclad rwm-
bars on the Coos 20 flow chan

1.

-3

Connact BREAKDUT BOX (Part No. HD-42682) o ECM.
Sae 4.6 BREAKOUT BOX,

Liaa HARMESS COMMECTOR TEST KIT (Pari No. HD-
41404}, red pin probg and palch cord

Lsa HARMESS COMMECTOR TEST KIT (Part Mo, HD-
41404}, gray socket probd and pakch cong.

4.23

aTE
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Figure 4-53. Fuel Pump Clrcult

LOCATION

in fairing

nmmg

keft sicle of rear shock absorber

Table 4-26. Wire Harness Connectors In Figure 4-53.

| 4-piace Muliiock

| 12-place Deutach
| 20-ptace Multiiock

1
|

| ECM {biack)
| Instrument module
' el pump

MO,
[10]
(39]
[BE]

s
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TROUBLE CODE 35 4.24

GENERAL

Tachomater

A Coda 35 will sat if the PK tachometer wire is shoried o
pAEr oF groUnd

DIAGNOSTICS

Diagnostic Notes

The rederence numbers balow cormrelate with the crclad num-
bers on tho Code 35 Now charl 1. ECM

1. Connect BREAKDUT BOX (Part No. HD-42682) 10 ECM 2 Breakout box

O ey, A Figure 4-54, Installed Breakout Box
2. Roplace instrumonl moduls. Ses 7.17 INSTRLUBIENT

MODULE

Figure 4-55_instrument Module Connector [39)
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Ll T E

Mlain Fuse To battery

[5A]

Lo

Fusa

Figure 458, Tachometer Circuit

Table 4-27. Wire Harness Connectors in Figure 4-36.

LOCATION

i fmiring

N, DESCRIPTION TYPE
[10] ECM [black) | 12-place Deutsch
] inatrument module 20-place Mull#ock

m fairmg




Code 35 Test
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chock Codas con be cleared using
DWGITAL [Part Mo, HO-4475E
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TROUBLE CODE 36

.GENERAL

Cooling Fan High Voltage

This code occurs when e enging i nunning and the ECM
has commanded the an on, and the vollage remaing high at
pin & of ECM conmecior [11] (Qray cohnecion)

NOTE
An engine lemperature (ET) sensor signal, iNGICARNG 8 cywn-
der head femperaiure above 428° F [(220° C). causes e
ECM lo command ihe &n on. When igniion is OFF, B rnung
&t apprewimaiely half speed. Sev Tabie 4-28 Cooling Fan

Table 4-28. Cqoling Fan Specifications

FANON FAN OFF
Key ON | zzﬂ"c[az_rﬁ 180° G (356" F) |
KeyOFF | 170°C (338 F) | 150°C(302°F)

This code can aso sat i fan blade doss not spin (Blocked tan
biade) when fan is commanded on and banery voRage

applied to fan.

Cooling Fan Low Voltage

This code will sat when the ignition koy 5 ON and the ECM
doss not sense vollage at pin & of ECM wrminal 11 (gray
CONNESCION.

DIAGNOSTICS

Diagnostic Notes

The refarance numbars balow correlale with the crcled num-
bars on the Code 36 Now Chars.

1. Use HARMESS COMMECTOR TEST KIT (Parl Mo HD-
41404), gray pin probes and pabch Cond.

2. Connect BREAKDUT BOX (Part No. HD-42682) to ECM.
Ses 4.6 BREAKDUT BOX.
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Table 4-29. Wire Harness Connectors in Figure 4-58.

MO DESCRIFTION
[11] ECM (gray)
[97] cooling fan

| TYPE LOCATION
[ 12-place Deutsch P
| 2-place Multiock behind rear cylinder




Code 36 Test (Part 1 of 2-fan runs continuously)
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Code 36 Test (Part 2 of 2-fan does not run)
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TROUBLE CODE 44

GENERAL

MNOTE
See Figure 4-80. When vehicle lean angic Cluses wegiied
pendulum fo enler shadid area for 8 penod of grealer an
o second, ECM shuts off igniion and fuel sysiems.

Bank Angle Sensor

See Figure 4-59. A Code 44 occurs when the bank angle
sansor (1) voltage 18 outside the normal opeérating rangs of
0.25-4_8 volts, This may b clisad by

# Short to ground In hamess between sensor Gnd eec-
ronie control modubs,

& Short to vollage in NaMess betwean sensor and &kec-
ronic confrol modiuss.

# Failed ssnaos

If this code occurs, the anging may stop running. Th Sngens
rrdry &1l b restaried and ridden (o M deakeraneg for nepar

DIAGNOSTICS

Diagnostic Notes

Thiz relerancs numbans below cormelabe with thae arched mam-

bars on the Codo 44 Aow charta,

1. Use HARMESS CONMECTOR TEST KIT (Part Mo, HD-
41404}, gray pin probod and palch cord

2. Connecl BREAKOUT BOX (Part Mo. HD-42682) to ECM
Soa 4.8 BREAKOUT BOX

Run Mode 0.25-2.7 voits

Figure 4-50. Bank Angle Sensor Operatlon

LA Geds

Table 4-30. Bank Angle Sensor Voltage

MODE
Run mode

Dol rmoche

VOLTS

_—

0.25-2.7 volts
2.B-4_8 volts

e




Wi 1 ol

AW = 5 Volt Reference

AN = 5 Vol Reference Cam Posltion
ViY = TP Sensor Signal LLGN/GY = BAS Signal Sensor [14]
\ BK/W = Sensor Ground BK/W = Sensor Ground ) |
. Iul'llir -l"""'\.\w. |
| -?l}k
Position Sansor 1K
Sansor [B8] [134] | | 2
i 1/2/3 |48 i .
|1|l|¢f P! ABC
;E; Iy !
Esk 15 4HH
.
.
: |
5 .
H:|:24‘u.'l:|1‘||||u|nr:!
4 Connector [10] Connector [11] ‘-1\‘
/ Electronic Control Module A
s [ 4="]} M
Illrll'"uh"l I,l"."'hll\l'lI
I'.__I"'-"" M“""'__."
'\.\‘ .r__r
Y 4
"-._II- _,.-":r
hY /
N Figure 4-61. Bank Angle Sensor Circuit
Table 4-31. Wire Harness Connectors in Figure 4-61.
NO. DESCRIPTION ' TYPE LOCATION ]
[10] ECM (biack) 12-place Deutsch " in faming
[11] ECM (gray) | 12-place Deutsch i Raifing
[14] mnpnalm sensar 3-place Deutsch under Sprncket cover
_ [&8] throtile position sensor 3-place Packard | right side of engine between cylinders
5 [1:34] bank angle sensor G-place Surmitomo | i fairmg ;




Code 44 Test (Part 1 of 2)
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Code 44 Test (Part 2 of 2)
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TROUBLE CODES 52, 53, 54 AND 55 4.27

GENERAL

ECM Failure

All of the following codes indicate a falure which nbjuines
replacement of the ECM. See 4 .20 ELECTROMIC COMTROL
MODULE.

& Code 52 - RAM Hilure.

® Code 53 - ROM fallure.

& Code 54 - EE PROM failurs.

& Code 55 - Microprocessor ailung.

Dealgrsing fechnicians Wing wairanly clims shoukd use oby
fime code 7813 for alf Code 52, 53 54 and 55 ECM replace-
PN, &



TROUBLE CODE 56

GENERAL

Cam Sync Failure

Thia code occurs only whan the BrQUNE 5 FunnImg

rone: CONIMY MOAUNE SMMeEr NBCENES 8N FLErTriment

migssang) skynal rom the Cam pOSIDN SENSor OF PHCERE
RS T

uncapecied signal. The moloroycle may o

run normally or Siop nenning anogethor

DIAGNOSTICS

Diagnostic Notes

Tha relerence numbers below cormplale wilh & !

harg on the Coda 58 ow chans

1. Conneci BREAKOUT BOX (Pari No. HD-42682) o ECM
Sod 4.8 BHEAKCIL T B

2. Lae HARMNESS CONMNECTOR TEST KIT (F M
471404 Black oan orobes and oalct ol

| Sad 4.30 CAM POSITION SEMNSOH ANLD O TO

i Timer plate stud (2)

£, DansOr wWinng
1. Cam poaition sensor

Figure 4-82. Cam Posltion Senaor



[ RRE ]

A/W = 5 Voit Reference RW = 5 Vot Reference Cam Poaition

V/Y = TP Sensor Signal LLGNAGY = BAS Signal Sensor [14]

BEMW = Sensor Ground BEMW = Sensor Ground I/:F-
Pasitian | Sensor |
Sensor [B8) [134) i

nonoc

i W )

| LTGNAY |

« BN |
i

Figure 4-63. Cam Position Sensor Circuit
Table 4-32. Wire Harness Connectors In Figure 4-63.

NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) | 12-place Deutsch | in fairing
] ECM (gray) | 12-place Deutsch ' in faing
[14] cam position senaor |3-ptace Deutsch | under sprocket cover
[ e8] throthe position sensor I-place Packard | right side of engine between cylinders
[134] bank angle sensor | E-place Sumitomo | in faifing




Code 56 (Part 1 of 2)
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Code 56 (Part 2 of 2)
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ELECTRONIC CONTROL MODULE 4.29

GENERAL

Tha Electronic Control Modube (ECM) is located inside he
talrimg.

REMOVAL

1. Remove front fairing. See 2.37 FRONT FAIRING., WIND-
SHIELD, AND MIRRORS

% Ramove Electronic Conbrol Module (ECM). See 2.25
HEADLIGHT SUPPORT BRACKET bul 00 nol osscon-

nact sansons.
3. Disconnect ECM black connecior [10] and grlly Coinnec-
tar [11]

INSTALLATION

1. Attach ECM connectors [10] and [11]
Locate ECM batwean talring and naadhghd Drce

3. Install headigh! bracket. See 225 HEADLIGHT SUP-
PORT BRACKET

4. Inatall front fairng. See 2.37 FRONT FAIRING. WIND
SHIELD, AND MIRROAS,

5. Fecalbmie Throfe position sensor, Throfhe posdon
sansor can only be calibrated using DIGITAL TECHNI
CIAN (Part No, HD-44T50)



Figure 4-85. ECM Wiring

Table 4-33. Pin Table for Table 4-34. Pin Table for
ECM Connector [10] (Black) ECM Connector [11] (Gray)

PN FUNCTION PN | FUNCTION

1 Switchesd ignition 1 |5 vl Sereson power

2 Systern ground A (module) 2 Throtte position sensor
T8 |Fusipumg 3 | Camshall posilion sensor

4 Check engine lamp 4 Owygen sensor

5 Injector front 5 Memary

B Front coil primary & Fan control

7 Rear coil primary 7 Sensor ground 1

B Injector rear 8 Vehicle speed sensor

9 |Unused - 3 | Engine temparature

10 Bark anghe sensor input ] T10 | intake ax temperaturs

1 | Systern ground B {cod) 1 | Serial data receive

12| Tachomeer 12| Senal data transmi










INSTALLATION

1. Seo Figure 4-68. Coat lip of seal with a thin film of clean
‘new camshaft oil seal (16) into geancase cover (15),
removed. Press seal inlo position unil flush with surisce
of tmer bore,

2. Install trigger rotor (17).

a. Apply LOCTITE THREADLOCKER 243 (blue) io
threads of bolt (18],

b.  Position Irigger rotor (17) onto end of camshal
aligning notch with camshall slot.

¢ Install bokt to secure rolor, Tighten to 43-53 inlba
[5-8 Mm).

3. Install cam position sensor (19) and limer plaie studs (4).
Rotate cam posilion sensor to M8 previously marked
posibon to obtam approcimate ignition timing.

4. Foule sensor wiring leads and install cable straps. See
7.24 SPROCKET COVER WIRING.

5. See Figure 4-70. Install sensor wiring terminals into cor-
rect poditions in plug end of connector [14). AVW, GNW
and BK/W wires of plug end (lrom cam position sensor)
must malch same color wires in receplacie end of con-
nector (from igniticn module wiring harmess). instal pin
terminals. Sas 8.2 DEUTSCH ELECTRICAL CONNEC-
TORS under B.1 AMP MULTILOCK ELECTRICAL CON-
NECTORS.

See Figuro 4-68. Attach connector [14] (8),
Check ignition timing. See 1.17 IGNITION TIMING.
Tighten timer plate shuds (4) o 15-30 in-ibe (2-3 Nm).

Install mnar cover (20) uing screws (3). Tighten o 12-20
In=lbg (1-2 Mm).

Use only H-O Part No. B899 rivets 1o secure ouler timing
cover. These rivets are speclally designed so that no
rivet end falls off into the timing compartment. LUse of
regular rivets can damage ignitlon system components
and may allow water to enter the timing compartment.

10, Secure timer cover (2) 1o INNGT Cover uSing New rwets
A1

11. Connect negathe ballery cable.

® @ N o®

Thirottie Y
Pasitian ng R
Sengor .
| BiW | EE/W

- e |
300 L [ —

anl { Turh
2 b [ '

= o :r T _F._IIEI"
L AW |— [

) il:‘.'.HI.'H

= nf2 -

=S

1 [aTaTalsla]+Tu u"m"l. 1hal

ECM Connector [11]

Figure 4-70. Connecting Sensor Wires




IGNITION COIL

4.31

.TROUBLESHOOTING

Follow ihe troubleshooting procedures Esled wnder 4.8 INI-
TIAL DIAGNOSTIC CHECK if the engine will nol starl, i &ff-
cult to start or runs roughly. Also chick condition of spark
plug cables. Insulation on cables may be cracksd oF oam-
aged allowing high tension currend o short 1o metal parts.
This problem i most noliceable when cabies are wil.

If poor starting/running condilion persists, check resistance of
ignition coll primary and sacondary windings using an ohm-

matar.

Ignition Coll Primary Circuit Test

1. Remove ignition coll. See REMOVAL in this section.
Set chmmeter scaje o AX1,

3. Ses Figure 4-T1. Place mulflimater wires on primary cod
windings (1).

4, Check lor primary coll winding resistance
a. MNormal resistance range is 0.5-0.7 ohma.
b, Sog TEST RESULTS if resistance is nol wilhin nor-
il oporaling range.
Ignition Coll Secondary Circuit Test

1. Romove igniion coll. See 4.31 IGNITION COIL.
Set ohmmeter scake o AXTK.
Saa Figure 4-71. Place mullimoler wires on secondary
coil windings (2).
4, Chaeck lor secondary coil winding resistance
A  Normal resistance rangs is 5.5-7.5K ohms.

b, Sea TEST RESULTS ¥ resiglance 8 nol withen noe.
mal operaling range.

Test Results

1. A low resistance value indicates a shorl in the cod wind-
ing. Replace ool

2. A high resistance value might indicale thal there 2 some
comoson/oxidation of the coll lerminals. Clean the bermi-
nals and repeat resistance test If resistance is still hagh
after cleaning lorminals, replace coi.

4. An infinite ohrmg (= of no continuity) resistance wike
ndicates an open circuit (8 break in e coll winding).
Replace codl.

i e ]

1. Primary Resistance should be 0.5-0.7 ohma.
2. Secondary Reslstance should be 5.5-7.5K ochms.

Figure 4-71. ignition Coll Testing
ignition Coil Substitution

Il & cod bester 18 not available, use the following lesl,

NOTE
Coll will function without being attached 1o frama.

1. Substilule a new ignition coil by atiaching it to any con-
wenkent point near the okd coil. Transler terminal wires 1o
g GOl

2 Amach new spark phug cables o cod and plugs.

3. Test systom. I ignition trouble is ehminated by the lem-
porary installation of a new coll, carelully inspect od coil
and cables for damage. The insulation on the cables may
b cracked of otherwise damaged allowing high lension
cusment o short to melal parts. This Is most noticeakbds n
wel weather or after the motorcycle has been washed.



REMOVAL

To protect against accidental stari-up of vehicle, discon-
nect ihe negative battery cable before procesding. Inads-
quate safety precautions could result in death or serlous
injury.

1. Disconnect negative battery cabls

2. Remove intake cower assembly. See 234 INTAKE
COVER ASSEMBLY.

Remove airbox. Sae 4.43 AIRBOX.

SBee Figure 4-T2, Disconnect the Span plug cables from
the coil plug posis (1, 5)

Detach connéclor (3) |83)

Remove coil tmstanars (2)

INSTALLATION

NOTE
To ease nstalaton, install spark piug cabies fo igriton cod
firsd,
1, Connsct spark plug cables 1o ignition coil

2 Ses Figure 4-T2. Allach coil o freme with fasienors (2)
Tlghun 1o 144-188 n-lbe {16.3-18.0 MNm)

3. Allach fronl and rear spark plug cablés o kgritkon ool
fulel |4

Altach connacior (3) [83]
Install ram air scoop assombly. See 2.35 AIR SCOOPS
Inatall alrboy. Ses 4.43 AIRBOX

Install vtake cover assembly. Ses 2 .34 INTAKE COVER
ASSEMBLY

H. LConneacl negative battery calée

- o O d

Front cylinder post
Fastensrs

Coll connector [B3)
Codl

Rear cylindar post

Figure 4-72. ignition Coll Location

R

Rear Cylinder Pogt
Coil Pin A (rear cylinder)
Coll Pin B (12 VDLC)
Coil Pin C (front cylinder)
Front Cylinder Post

Figure 4-T3. ignition Coll




OXYGEN SENSOR

GENERAL

The ooygen sensor (02 Sensor), ochled i the rear heaoer
pipe, monliors oxygen content in the axhausl &S and con-

verts it to a vollage reading. This voltsge reading & used Dy
the ECM to maintain the proper airfuel ratlko ounng cosed

loop oparalion.

REMOVAL

To protect against accidental stari-up of vehicles, discon-

nect the negative battery cable bafore procesding. Inads-
quate safety precautions could resull bn death of serous

Injury.

1, Disconnéct negatng batery cabie

2. Famove inaks cover assombly See 234 INTAKE
COVER ASSEMBLY,

3, Remows airbox assembly. See 4.43 AIRBON,

4, FAemove shock absorbir. See 222 REAR SHOCK
ABSCORBER

& Famove cooling fan, Soe 4,37 COOLING FAN

6. See Figure 4-75. Remove cable straps (2). Unplug 1-
place connector [137] (1)

7. Ramove oiygen sensor from exhaust header using
Snap-on Part No. YABSTS

INSTALLATION

1. Apply LOCTITE ANTI-SEIZE LUBRICANT W threads of
gensor. Make surg anb-saire 8 marked as sake of u=e
with 02 sanaoms.

2. See Figure 4-74, Thiead sensor Mo exhaws] Fosger
Tighten sensor o 40-45 R-bs [34-81 Nm).

3. Install cooling fan. See 4.37 COOLING FAN.

“d. Install shock absober. See 222 REAR SHOCK
ABSORBER.

5. See Figure 4-75. Connect 1-place connecior [137] (1) o
wiring narmess.

8. Instal cable straps (2).
7. Inetafl airbox assambly, See 4,43 AIRBOX.

8. Inslall intake cover assembly. See 2.34 INTAKE COVER
ASSEMBLY.

9. Conmect negative battery cabie.

Figure 4-74. installed Oxygen Sensor (shock absorbar
Mo

1. Dxygen sensor connector [137)
Z. Cable strap

Figure 4-75. Oxygen Sensor Connector [137)




ENGINE TEMPERATURE SENSOR

GENERAL

The Engine Termperaiure Sensor (ET Sensor), cated n ha
resar cylinder head, monilors the engine temparaiune Chise i0
the combistion chamber. In addition o alding the ECM in
mionitoring the operation of the engine. it is aksd USed D Warm
e aperatos of potentially damaging temparaiunes Dy Causrnd
the CHECK ENGIMNE |lamp to bink disring opersion

REMOVAL

AAWARNING

To protect against accldental stari-up of vehicle, discon-
nact the negative batery cable before proceeding. Inade-
guate safely precaulions could result in death or serious
imjury.

Disconnact negative batery cabla

Bl =a

FAamove intake cowir Assembly Ses 2.34 INTAKE
COVER ASSEMBLY
9. Aemovd alro. Sae 4.43 AIRBOX

.

Bas Figure 4-77, Remove right upper te bar fastener (2
Rotale be Har 1o provids BS088s 0 SenSor

Do not pull on englne temperature sensor wiring. Excess
strain to sensor wiring will cause sensor damage.

& Unplug 1-place ET Sensor connactor (1) [#0] above roear
cylindar hasd
#. Shkde rubber bool up ET aensor wire

7. Beamove sendcs from rear cylinder head using Snag-on
socket M35038

Figure 4-T8. Engine Temperature Sensor Locatlon (rear
cylinder)

1. Engine temperature sensor connector [90]
[approximate locathon)
2.  Upper the bar fastenar (right sida)

Figure 4-T7. Engine Temperature Sensor Connector
Approximate Location [90]




INSTALLATION

Do not pull on engine temperaiure sensor wiring. Excess

giraln to sensor wiring will causa sansor damage.

. See Figure 4-76. Scrow sensor inlo rear cylinder head

NOTE

in nexT sf8p, Make SLFe Wire 5 in culowd porfion [Siof of

socket o provent damdage.

2, Secure sensor with Snap-on sockel M2S008. Tighten ET
sansor b 10-14 -0 (14-19 MNm),

NOTE
Ovlent the rubber boot 5o the fiaf on the bool is lowaros Me
ieft side of fhe molorcycie,

3, Push rubber bool down SBNSOr Wirg IOWANS Cylenoer
hwaindd uniil it seats In holé on wop of ET sensor

4, Ss& Figure 4-77. Connact ET sansor 1-place connaCion
[80] to wiring harngss,

5. Inatail right upper the bar fastener (2). Tighten fastoner 1o
25-27 H-lbg (33.9-28.8 Nm)

Install alrbox, See 4,43 AIRBON

7. Install intake cover assembly See 2 34 INTAKE COVER
ASSEMBLY

8, Connacl negathve bafary cabls




BANK ANGLE SENSOR

GENERAL

The Bank Anghe Sengor (BAS), located inside the fairing on
the headlight bracket, providas input o the ECM on wishicks
lean andgle. It venicle lean angle exceads predeterminad bank
angle Emil, he Bank Angle Sensor will shut off power 10 e
ignition and fusl purmp.

REMOVAL

To protect againat shock and accidental start-up of vehi-
cle, disconnect the negative batiery cable befors pro-
caeding. Inadequate salety precautions could result In
daath or serious Injury.

1. Desconmect negative batiery cabla

2.  PBemove front fainng. See 2.37 FRONT FAIRING., WIND-
SHIELD, AND MIRAORS,

3. See Figure 4-78, Unplug bank Anghe S8nsor connecion
[134)

4, FAemove screws and washers lo delach sonsoe from
naadiight bracket

INSTALLATION

1. Position bank angle sonsor on Readight Dracket. Make
aure lecaling pos! on sandor angages holé N Mountng
tab

£ Inslall bank angle Sengos 1o Mouniing tah with Sslensns

and new locknuts. Tighten fastensr o 12-30 n-lbe (1.4-

4.1 Mmj.

See Figure 4-TH. Install bank angle SONSOr CONMGCION

[134]

@, Install front fairing. See 237 FRONT FAIRIMNG, 'WIND-
SHIELD, AND MIRRORS

T, Conmect negative batfeny cable

!:n

Bank angks sensor

Figure 4-TH. Bank Angle Sensor




INTAKE AIR TEMPERATURE SENSOR 4.35

,GENERAL

The intake air tempersture sansor (IAT Sensor), ocaled on
the airbox basaplale, measurés he & tempersiune alosng
the ECM to calculate the density of the air enlering e mank-
fakd. The 1AT i & thermiston type sensor.

REMOVAL

To protect against shock and accidentsl start-up of vehi-
cle, disconnect the nagative batiery cable before pro-
ceading. Inadequate safety precautions could result in
death or serlous Injuly.

‘ .

1. Disconnect negative bastery cabie — -
Figure 4-79. Intake Air Temperature Sensor installed

2. S Figure 4-79. Ramove airbox cower, filler. Remowe
fasteness securing base. See 4.43 AIRBOX

3.  Palse base and pull LAT sensor from seneor gromimel

4, Disconneclt conneclor (B8] from inthke Alr leMperature
Rbnsor

5. Inapect asnsor grommet fof damage and roplace a8
racpuirad

INSTALLATION

1. Connect IAT sensor connecior [B9] o wiring harmess

2 InmlllﬁT;mrmngrmrmtmwmmhm
undarnaath.

3. Inatall alrbow. Sea 443 AIRBON.

4. Install negative battery cable




THROTTLE POSITION SENSOR 4.36

REMOVAL

1. Roemove afbo. See 4.43 AIRBOX.

2. See Figure 4-80. Disconnect throtile posilion Sensor con-
nactor [B848]

3. See Figure 4-81. Remowe two Stréws and washarns 1o
delach TP sensor.

INSTALLATION

1. See Figure 4-81. Apply LOCTITE THREADLOCKER 222
{purple) to threads of fasteners.

2, Inatall fagienes inio lower mounting hole of Sandor pooe
to imsdallation,

3. Anach TP sensor with bolh laslengrs and whshsns
Tighten to 16-20 In=-1bs () .8-2.3 Nem).
tor [88). Siots on female conneclor [B88| must fully
angage tabs on male connector housing [B8A)

NOTE
Throttle position sansor can only be calibraled using DNGITAL
TECHNICIAN [Parl Mo, HD-447T50)

8. Callbrate throtis posstion sensor

b 1y

Figure 4-82. Tabs on TP Sensor Connector [BRA]



COOLING FAN

4.37

\GENERAL

The XBSR has & compuier-conirolad cooling fan 0 455851 N
engine cocling during operalion in high lemperares. Fan
aciuation |5 conirolled by the ECM. See Table 4-35. Counling
Fan Specifications.

Table 4-35. Cooling Fan Specifications

FAN ON FAN OFF
Key ON 290° C (428" F) 180° C (356" F) |
Key OFF | 170° C (338° F) 150" G (302" F)

REMOVAL -

1, FReamove seal See 2. .38 SEAT

To protect against shock and accidental star-up of vahi-
cle, disconnect the negative battery cable balore pro-
ceading. Inadequate safety precautions could result in
death or asrioua Injury

2, Disconnact negathe batery cable

3. Ramove shock absorber Sea 222 REAR SHOLK
ABSORBER

4, See Figure 4-83. Remove cooling fan fasteners (1)

& Rotated fan clockwise (looking iowsirds front of wahachs)
10 remove

6. See Figure 4-84. Disconnect cooling fan connector [87]

INSTALLATION

i. Sea Figure 4-84. Connecl cooling fan connecion [87]

NOTES

& Whan instaling cooling &0 (3), be sure wining, mansmes-
sion vard hose and fuel ling are routed Shrough noich (2)

in fam body:

& On Calornia models, bolf fuel [ank and cansier vent
hosps are routed through nofch in fan body

2. Install tan and rotate counter-clockowiss Mo posson

3. Install cooling fan fasteners. Tighten o 12-36 inbe (1.4-
4.1 Nm).

4, Install shock absorber See 222 REAR SHOCK

ABSORBER.

After installing seal, pull upward on front of seat to be
sure i is locked In position. if seat |s loose, it could shift
during vehicle operation and startle the rider, causing
loss of control which could result in death or sarious
injury.

6. Insiall seal See 2.38 SEAT

Figure 4-83. Coaling Fan

" Figure 4-84. Cooling Fan Connector [87]




FUEL PUMP

4.38

GENERAL

The fuel pump s located nside the left rear portion of B e
tankframa.

DRAINING FUEL TANK

MWARNING

The gasoling In the fuel supply line downatream of the
fuel pump s under high pressure (49 psi [338 kPall To
avoid an uncontrolied discharge or spray ol gasoline,
alwaya purge the sysiem of high pressure gas before
servicing fuel pump. Gasoling |s exiremely flammabls
and highly axplosive. inadequaie safely precaulions
could result in death or secjous Injury.

1. Purge the fusl supply line ol high pressuns Jasoling

i, Soo Flgung 4-85, Disconnsct the 4-place fusl pump
connecior (2] [B6]. Connector is localed inskos T
Ieft rear portion of the fusl tankframe

b With the motorcycie in neutral, siarl the enging and
allcw wehilchs 1o run

¢.  \Whan the angine stalls, press the starter bution lor 3
SROONDE 10 Mo Ty FOmunerg) Tipgsl Vo Ty Bl

An open flame or spark may causs & fuel tank sxploaion
it all tracea of fuel are not purged from the tank Use
axtrame caution when servicing fuel tanks. Gasoline |8
extremely flammabie and highly explosive. Inadeguate
aafely precautions could result in death or serious injury.

2. Remove drain plug (5) and dramn fuel nlo appropiiale
contalner. Discand plug

3. Whan fuel tank is ampty. replace with new dran phug
Tighlan to B4-108 in=lbs (9.5-12.2 MNm).

CE o

Fual pump tastenar
Fuel pump connector [86]
Fuel supply stud

Fuel supply fitting
Drain plug 84-108 in-lbs (8.5-12.2 Nm)

Figure 4-85, Fuel Pump Location



2. Hemove swingarm. See 2 19 SWINGARM AMD BRACE.

3. Drain fuel tank. See DRAINING FUEL TANK under 4 38
FUEL PUKP,

could result in death’or serious Injury.

4. Sas Figure 4-85. Remove fusl line from fusl supply Ming
(4]

8. Farmove four fusl pump isstenerns (1).

See Figure 4-B8. Assemble ful pump puller

f.  Thraad nut () anto balt (4)

b, Slide washar (2] onto bolt.

€. Insert bolt assembly into hobe in main Doy (1)

T squunu-n?.nuummmuuum
puller cvar the fusl pumg assemibly. .

8. Throad Golt into the hreaded hols in the center of e
fual purmp assembly until snug.

g, Thread the mut down the shafl of the bolt unill @ makes
Contact with the main body of the fusl pump puller.

10. Place wranch onto nut and ancther wiench onilo (e Dol
Haild the bolt stationary and tum nut cociosnss untl fusl
pump is pulled free from frame.

o




REPAIR

Fuel Pressure Regulator Replacement

1, Hém:wa fuel purmp essambly from tank. 5ee REMOWAL
in this sechion

2, See Figure 4-88. Pry four tabs of clip holding fuel pres-
sure regulator (8) in place. Dedach reguiaior frm reguls-
or housing.

3, Remove and discard O-rings from reguiator

4. Inslall new O-rings on regulalon, Press new reguision
inio place.

5, install new regulator clip

B, Instal fuel pump assembly. Sé¢ INSTALLATION in this
S,

1.
2
3. Fuel pump assembily
Low Fuel Level Sensor Replacement 4. Owings
1. FReamove fusl pump assembly from ank. Ses REMOWAL i FI "II .
in Uhis section, . 7 Fusl P
nectar (4) 8. Low fusl pressure regulstor
3. Remove clamp (5) securing low Tugl vl ssnacr (B) n 10. Fusl pump connsctors
place, 11. Low fusl level seRscr connecior

e

Figure 4-88 rumwn-uﬂiﬂ

——

Imatall raw gangor
|l'|H-“.||| T J:I.i,l'llnp OO BDNSOT,
Allach wing connecior,

Inétall fusl pump Asssmbly Ses INSTALLATION n ths
saction

Fuel Filter Replacement
1. Remove lugl pump assembly from tank. Sas REMOVAL
in this section,
Sas Figure 4-89. Ramove fusl pump clamps (3. 7)
Sae Figure 4-80. Remove fusl pump clips (1)
Pull regulator housing (2) from fusl pump asssmibly -~
Sae Figure 4-91. Discard regulator housing o-nngs (2) \ 1H.| Lo |
S8a Figura 4-88. Remove fual filter hose from bng (2) i
and remowe lusl filber (7). -3
. Install mew clamps on el NRer RosSe. E
B, Inslall pew Tuel fiter hoae with 90° bend towards fit- ;" Low fusl level sensor connector
8
T

=] O W &

0, ‘;,E)/’CE)

I L

ting (2).
9. See Figure 4-91, Inslall new regquiaior housing o-mngs.
10, Install reguiator housing onto fusl pump assemibly -
11. See Figure 4-83. Tighten fusl filter clamps (3. 7). Figure 4-89. Fuel Pump Assembly (right side)
12. See Figure 4-90. Install clips (1) into center groowes.

13. Install fusd pump assembly. Sea INSTALLATHON & fhis
sachon.




Fuel Screen Replacement
1, Hemowve fusl pump assembly from tank. Sea REMONVAL
iy Ihig sochion
2. Ses Figure 4-85. Remowe fusl filter charmg (3). Désoon-
A nect hose from fitting (2).
3 Ses Figure 4-90. Remove clips (1).
4, See Figure 4-88. Disconnect fusl pump connaciors (100
and low fuel level sensor connecior (11).
5, Shige lued pumg and feel filer off of fuel pump assamibly
6. Pry fual scresn (&) from fual pump (7)
NOTE
in next sieép, Mmake sune thal sacion of Scneen Wit most
malenal flaces rowards insge of fusd pump assemi
7. Install ew husl Screen on fusl pump
8. Without damageng fual screen, shde fusl pump onlo ool
PUIM ASSdmiTy
B. Ses Figure 4-80. Anach fusl fiker hose o Hiling (2) wilh
chamg (3], .
10. Sae Figure 4-00. install clips (1) into middie grooves

11. Ses Figure 4-88. Connect low fusl level sensor wiring
{11)

12. Connact fusd pump conneciors (10). Connecions an beo

difloreni sizos,
13. Inatall fusl pumg assembly. See INSTALLATION in this
saction
Table 4-36. Fuel Pump
Specifications
SPECIFICATION DATA
Prassure Sethng 48 PSI
Operating Voltage ' 13.2 voits
Fuel Delvory | 80 LPH & 45 PSI [310 kPa)
L| c tD &.0 ' 1. Clip grooves
wrran raw - A "

Figure 4-31. Regulator Housing OD-ringa



Fuel Pump Wire Harness Replacement
1. Remove fusl pump assembly from tank. See REMOVAL
in this saction.
2 Figure 4-89. Remove fusl fiker clamp (3). Decon-
hosa from fiting (2).
3. See Figure 4-80. Remove fuel pump clips (1)
4. See Figure 4-88. Disconnect fuel pump connector (10)
and low Tusd ievel sensor connector (11).
5 Slide fusl pump and fuel filter off of fuel pump assembiy
6. Remove terminals from fuel pump connector [B8].
NOTE
Note positiona of wires in connecior for Cofmect assembly
7. Disassemble fuel pump connector [85].
a. Ses Figure 4-92. Remove conneclor clips (3).
b. Insert push pirvsalety pin (1), into connector as
shawn,

¢. Bend terminal lab lowards connector pan and pull
wirg from opposite side of connecior.
d. FAepeatfor all wires.,

B. Ses Figure 4-B8. Remove screw (S5).

8, Soe Figurs 4-53. From outer side of fusl pump assemby,
push wirs hamass Hrough aassmiby.

10, Lubricate new o-ringa with clean sngine of. From innes
side of fusl pump assembly, push naw wire harness into
AHsGMEty.

11, See Figune 4-88. Insert new lastengr (S), through ground
wire barminal and sécure to fusl pump assembly. Tighlen
to 18-22 in-lba (2.0-2.5 Nm).

NOTE

After instaling lerrminais, pull siightly on wire o make sure 7
is sealted. If nacessary bend b on lermingl lo axd in seating
wirg,

12, Install tarminals into proper locations of fugl pump con-
riector [B5]. install connecion clipa.

13, Without pinching fusl screen, slide fusl purmp onto fusl
pump assambly.

14, See Figure 4-89. Atach fuel filler hose to fitling (2) with
clamp (3).

15, See Figure 4-90. Install cips (1) into middle grooves.

16. Soo Figure 4-88. Connect low fuel level sensor connec-
tor (11)..

17. Connect fuel pump connectors (10). Connectors ane two
difterant sizes.

18. install fuel pump assembly See INSTALLATION in this
saction,




INSTALLATION

1. See Flgurs 4-88. Replace o-rings (4). Lubncais new O
rings with clean anging oil.

% Install pew o-rings on fusl supply stud (2). Langer o-fing
i located in groowe closer to fusl pump.

3. See Figure 4-34. Insart fuel pump into frame unil ress-
ance s felt.
4. Inaart four screws (1) through fuel pump snd into rame

Use all four screws to draw fuel pump into frame. Using
[es$ than four screws will damage fuel pump o-Tings.

£, Using crosswise patem, draw fusl pump inio frarme by
tightening screws. Final lighten screws o 48-51 in-lbs
[5.4-5.8 Wm)

Do NOT overtighten fiel fitting nuts. Overtightening fas-
tenars may result in excessive compression of sealing
components and fuel leakage which could result in death
or parious Injury.

8. install fusl supply ne (3) banjs MEng over ludl SUDDY
giud (4). Ingtall new fastenar. Tighten o 120-144 in-lba
{13.6-18,3 Nm)

Fill tank with & small amount of fusl. Chacl iof Saks

Connect fusl pump connector [B8] (2) and push Cabes
gtrap lab inko hole 0 frarme

o =d

B

S 3

Fusl pump faatener
Fuel pump connector [B6]
Fusl supply line
Fuel supply stud
Drain plug 90-110 in Ibs (10.2-12.4 Nm)

Figure 4-84, Fuel Pump Inslallation



FUEL TANK VENT VALVE

GE!\IEHAL

The veni valve apens o allow gas vapor 1o escaps the fusl
lank and either vent 1o the simosphere of 0 e chanoal
canigier on Calilornia Models (EVAP-squipped) and closes io
prevent gasoline from leaking out of the fusl tank I e wehi-
cla is tipped at an exirems anghs.

NOTE
The fusl tank must be draingd i penionm s service

REMOVAL

1. Drain fusl tank, See DRAINING FUEL TAMEK under 4 38
FUEL PUMP,

2. Remove fusl tank vent ine from vent vakve.
3. Sas Figure 4-98, Remove veni valve fastenars (5)

Remove bracket (4), vant vabe [(3) and o-ring (2) from
Tusl LA e (1),

INSTALLATION

1. Sea Figuro 4-88. Install new vent valwe o-rng (2)

2. Ingtall vent vabve (3) into fusl ekframs. Venl vaba nog-
Zle ahauld ba at approximalbely Bhe 700 posison

3. Ireestall brocket over vent vales, Slot in bracket should e
up with nadch in vakea,

Looasly install wanl valse lastenars (5).
Tighten fasteners 1o 38-41 in-lbe (4.4-4.8 Mm)
Connact fual tank vanl ling o vent valve
Install airbox, Sea 4,43 AIRBON

Ingtall intake cover assambly. See 2 34 INTAKE COVES
ASSEMBLY.

8. Connect negatve batiery cable. Tighten bafery lerminal
hardware o 80-96 in=lbs (7-11 Nm)

After installing seat, pull upward on front of seat fo be
sure it 1% locked in position. If seat is loose, It could shift
during vehicle operation and startie the rider, causing
logs of control which could result in death or serlous

injury.
10. Imstall seat. Sea 2,38 SEAT.

R R

1. Fuel pump connector [B6]
2. Fuel pump drain plug

Figure 4-95. Fuel Pump Drain Screw (swingarm removed
tor ilustration)

|1"‘:""F'.‘“."‘

Fastener (2)
Figure 4-96. Fuel Tank Vent Valve




FUEL CAP RETAINING RIN

REMOVAL

NOTE
The fual tamnk must be drained fo perorm this senice.

1. Dran fuel tank. See DAAINING FUEL TANK under 4.38
FUEL PUMP.
Remove fusl filler cap.

3. Ses Figure 4-98, Remove fasteners (4) secunng fuel cap
rtadning ring (3) to fusl er reck (1)

4, Remove fusl cap retaining ring and o-ring (2). Decard o
ring.

INSTALLATION

1. Coat new o-ring (2} with thin film of clean engine ol

2 Place o-ring into groove in underside of fusl cap netamng
ring ()

NOTE

Ba sure o-ring remaing 0 groove of fued cap relainng fng

during insisilation

4, Insart fusl cap retaining ring into fupl Flar Redk

4, Inslall tastanars (4). Tighten to 17-70 in-lbe (1.8-7.9
Nm)

5 Install hedl Nler cap.

1. Fuel pump connector [B6]
2 Fusl pump drain plug

Figure 4-97. Fusl Pump Drain Screw (swingarm removed
for llustration)

A, -t
£ - E‘

8
E
:
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THROTTLE BODY

4.41

GENERAL

Ses Figure 4-100, The throttle Dody CoMsists of he inlowing
cOmponents

&  Fual supply fitling.

& |dis spesd adjustment screw.
& Cable Drackal.

&  Throtile position sensor,

& Throttle lever

REMOVAL

AhwaRNING

The gascling in the fusl supply line downatream of the
fusl pump & under high pressure (48 psl [338 kPall To
svold an uncontrolled discharge or apray of gasoline,
always purge iha system of high pressure gas bafore
servicing throttle body. Gasoling |a extremety flammable
and highly sxplosive. inadequate salely precautions
could reault In death or serious injury

1 Purcpl tha fuesl supphy ine of high pressuns Gamolineg

4. Sea Figure 4-B8. Deconnect the 4-place fuel pump
conngcior (B8], Connaclor is localed on he el e
abova the fusd pump

3¢ Wilh the motorcycle i newlral, star e Qg ard
allow vehicle to run

c.  Whan the engine stalls, press the starier bution for 3
saconds 0 remove any remaining fuel from fuel ine

d. HReconnect fual pump connecior

2. Label and detach throttle cables. See 2.23 THROTTLE
COMNTROL

4. 5eea Figure 4-101. On California modals, pull EVAP hose
- from fitting (1)

4. Hotate engine for senvice. See 3.3 ENGINE ROTATION
FOR SERVICE

Figure 4-88. Fusl Pump connactor [BE] |swingarm
remaved for lllustration)



=,

—
gePNAprEN

Figure 4-100. Throttle Body/intake
Manitold
Assembly




5. RAemove azsembly from motorcycle

A, Ses Figure 4-102. On primany cover side, loosan bui
do nol remove The bwio front and rear intsle flangs
fastensrs (2).

b Remove fastener (1) holding manilcld 10 engine
maunt

c. Ses Figure 4-103. On gearcase oowesr Ji0e, reMmove
baith Intake fange fastenens from cylinder heads

d. Skde the throllle Dody and maniiold asssembly
throgh top of biks frame.

8. Ses Figure 4-100. Remove niake flangss (14) from
manifold. Remove and discand seals (15)

REPAIR

Throttle Position Sensor

Sge 438 THROTTLE POSITION SENSOR for removal,
installation and calibraton lormabion,

Intake Manifold

1. Sae Figure 4-104. Remove upper fuel ril fastenar (1)

2. 5w Figure 4-100. Soparale intaks mansokd [(12) from
throtile body (9). Discard ring saal (11)

Install new ring Seal on intakes maniok
4, Inatall intake manidold on throtie Dody,

5. Sea Figurs 4-104. Apply & drop of LOCTITE THREAD-
LOCKER 222 (purple) to ihradds of fusl mall fastenar (1)

6, Install tastenar, Tighten o 24-28 n-lbae (2. 7-3.2 Nm)

Fuel Injactors

1. Remove throttle body. See REMOVAL in this section
2. Saparate fual rail assambly from intake manifoid
So0 Figure 4-104, Remove both injecion ciips (4)

Remove fusl rail fastenem (1. &) that hold the fusl
rail to the throtile body and maniloid

c. Separate tus rail from inpectons (2, 5) by gently rock-
ing the lued rail and pulling it away from the injecion

3. Remove fuel injectors (2. 5) from mansfold by gently rock-
_ing and pulling it awey Irom e mandoa.

EVAP hose fitting
Valocity siack bracket

Throttie control cable aftachment
idie control cable attachment
Throttle control cable slot

idia control cable slot

idie adjuster cabie

Figure 4-101. Throttle Cable Bracket (Typical)

N e

1. Manifold to engine mount fastener
2. Intake flange fastener (2)

Figure 4-102. intske ManHold {primary side)




Do not use any injector that has damaged or deformed
O-rings. Damaged O-rings may leak gasoline. Gasaline |3
gxtremely flammabie and highly expiosive. Use of dam-
aged O-rings could result in death or serious Injury.

4. |nspect all injactor D-rings 10r CULS, IEa OF DENSEl oeds-
ripration, Heplace injector if O-rings have been dameajed

or hawe taken a definile s
5. Apply a thin coal of clean engine oll o top and bofom
injector O-rings
B.  See Figure 4-104. instsll fuel injectors F 103 hvtake Maniiold tast ( e

a.  Install both injectors (2, 5) into take mandokd shde)

b. Press the fusl rail assembly (3) onlo (he fop of e
injeehnr

€. Apply a drop of LOCTITE THREADLOCKER 222
(purpla) to thréads of fusl ral asbeners (1, 8)

d. Securs e fusl il o e theotle body and mansod
with fastenera. Tighten o 24-28 in-lbs (2.7-1.2 Nm)

7. Snap the injector clps (4) over the langs on e fusl ol
outiel and inlo tho Hp grows In he INSCIon

Testing

1. Femove intake cover assembly Ses 2034 INTAKE
COVER ASSEMBLY

2. Remove alfboy cover. See 4. 43 AIRBOX
3. Conduct losl

A, Turn key OMN for hwo seconds

b, Trn key OFF for two seconds 1. Upper fuel rail Tastensr
" . Z. Rear fuel injector

¢. Hepeat Steps A and B frve conseculng limes 3. Fuel rall assembly
d. Open throttle, replace fuel meciors f there = Ay 4. Clip (2)

evidence of raw fusl in throtle body mandold 5. Front fusl injector

6. Lower fuel rall fastener
4. Install aifpox cover, See 4.43 AIRBON .

e Figure 4-104. Fusl Injectors

5. |Insiall intake cover assembly. See 234 INTAKE COVER
ASSEMBLY



INSTALLATION

7.

8

Ses Figure 4-105. Insiall fronl and rear intake fianges

onto manifold with the counterbore Eacing out Each

iptake fiange ia labeled and the pieces are nol nler-
changeabie.

Place & new seal in each intake flangs with the bevelsd

side against the counterbore.

install throttle body/intake manilold dssembiy

A See Figure 4-102. Slide the assembly toward
installed position. Manilok] should siioe over iasien-
&re (2 on primary cover side of engine.

b. Align holes in intake Ranges wilh ihose in Cylinder
heads and San screws,

c. Make sure throllls body B ceniered betwsen cylin-
dera and tighten all intake Range screws o &10 R-
Ib& (B-14 Nm).

ROTATION FOR SERVICE.

Artach throftle cables. Ses 2.23 THROTTLE CONTROL.

ARLBCH wiring.

A. |njscior cablss are tagged Firont) and Risar) lor
Gns0 of assembly. Push connector hakeas 1ogether
until latches “click” Groowes in lemaks connecion

must align with the tabs in make housing.

b, Connact throfils position ssnaor by pushing e con-
necior halves iogether. Siols on lemakt CoORNeCIon
st fully engage tabs on maks connecton housing.

Connect EVAP hose to port at bottom of throblle body
(Calllornia modes oniy).

Calibrate throtile position sensor f removed or replaced.
See 4.38 THROTTLE POSITION SENSOR.

Inatall mirbon. See 443 AIRBOX.

10. Check throltle cable agustiment. See 2.23 THROTTLE

COMNTROL.




INTAKE LEAKTEST 4.42

GENERAL

e Standard 1407, propane cylinder.
® SNAP-OMN YAT148 Propane Ennchmonl K.

# 12 in, (302 mm) long-1/4 in. (Bmim) dameter copper ub-
ing.

Tester Assembly E
Cut rubber hose from kit ko 18 in. (457 mm) in length. i

See Figure 4-108, Flaftan one end of copper tube io form
B nozie. [

3. Insert round side of copper tube nto end of tubing.

P> =

Figure 4-107, Leak Tester



INTAKE LEAKTEST

1. Start engine.

2. Warm enging i operaling lempeniiore,

3. Ses Figurs 4-107. Tum knob {5) counterclociowise o
open propane botte (&),

Propane Is an extremely flammable Nguid
Vapor may cause flash fire. Keap away from
and flame. Keap contsiner closed. Use only with ade-

quate ventllatlon.

NOTE
Do not direct propane stream foward frond of engine. i pro-
pang antars gir Scoop A felse reading will be abtainsd

4, Aim nozzie towand possible sources of ek swch as fuel
Injectors and inlake i,

5, Push vahme (4) to release propans. Tons of anging will
chainge When propang anlers sourcd of kbak



AIRBOX

REMOVAL

1

Reamove intake cover assembhy 234 INTAKE COMVEH
ASSEMBLY.

See Figure 4-108. Remove hus vent tube (3) from fusl
vapor vabkes [4) and groove on top of airbom cowver (2)
Unlatch six lock tabs (1) and remove airfbox cover from
baseplate.

Remove the filler slement from baseplats. Inspect and

repkce i necesany.

See Figure 4-1048. Remove air ceanss Daseplais
Ramove four fasteners (1) and miss baseplate (4)
Disconnect longer breather hose from Dasepials
(pull oust From Beafom)

g, Disconnect shorer breather hoss from PYC vahe
located on lop of réar cylinger

d. PRemove |AT senaoe (2) from grommel on DoRom of
BaAsAnALE

& Lift baseplaie off of frama, cansfully dsengageng
badapiate from rubber sealing ring (B) of weoCly
stack (T)

[, RAamovs Baseplate fnom molorcych

INSPECTION

@

inapact alr claaner. Choeck lor dirt, torn fiter madesal and
gungral condition. Heplace ¢ necessany

Inapect inside of backing plale and cover. Remowve any
dirt or debrs

Inspect condition of velocity siack and wolGCRy Stack
aaaling rng,  torm of damaged, replacs

inspect |AT sensor and replace # feully See 435
INTAKE AIR TEMPERATURE SENSOR

Ingpec] breather hoses, intake ar lempertabure S8nNS00
grammet and baseplale gasket (3). Replace as oS-
sary

1.
2
i
4.
5.
6.
s
B

Lock tab [8)
Airbox cowver
Fuel vent tube
Fuel vent valve

Figure 4-108. Alrbox Cover

Fasterners

Intake sir temperature sansor (JAT)
Gasket

Baseplate

Intake snorkel

Breathar hosas

Velocity stack
Velocity stack sealing ring

Figure 4-109. baseplate .



INSTALLATION

1. See Figure 4-110. Hold baseplale above mounting posi-
tian.

2. Ifssrt |AT sensor into grommet on baseplale from umders-
side.

NOTE
A small amount of scapy water applied fo the inside demeier
af grovmml will make broalir hose NStalaion Aasies

in next step, be sure breather hoses do nol exiend past

intake air iemperature sensor tower. If hosss extend past

tower, damage to sensor may ocour.

3. Insert longer breather hose inlo righl baseplale: Qromime
fram underside.

4. Allach shorler bréather hose onko crankciss Disaine:
located on top of rear cylindar.

B, Carelully iower Daseplald inlo mouniing position. Ensuns
rubber ssaling ring on velocity stack complataly engages

B BT

| 1.

i

|

|

[
1.  Alrbox cover " & Inieke snorkel
2. Air filter 5. Fasteners
3. Alrbox seal 6. Baseplate

baseplaie. Basephle should be sandwiched bDetween
6 Install nEsepiate 1o frame with fowr fastensers and wash-
ers (5). Tighlen EBsheners 1o B4-120 indba (9.5-13.6
hrm).
T. Position s cleansr filter on baseplats.
8 Insiall arbox o baseplale and klch Six Blches 10 Secune,
5. Poule vent hose through groove on airbox 1o vent vale,

10. instsll iniske cover assambly See 2 34 INTAKE COVER
ASSEMBLY.

After Insialling seat, pull upward on front of seat to be
sure it is locked in position. If seat i$ locse, il could $hif
during vehicle operation and siartle the rider, causing
loas of control which could result in death or serious
injury.

11. Inatall gesl See 2 98 SEAT

]
. -___ T ]
)/ rd
L —
A e
"
7. Rear cylinder breather hose
8. Front cylinder breather hose

Figure 4-110. Airbx



EVAPORATIVE EMISSIONS CONTROL-CA MODELS

\GENERAL

Busll matorcycles sold in the stale of Calliomis are equipped
with an evaporalive (EVAP) emissions control system. The
EVAP system prevenis fual hydrocarbon vapoes from escap-
ing into the aimosphere and i designed o meal he Calilor-
ni@ Alr Resource Board (CARB) reguiations in efiect at the
tirme of manuisciune.

The EVAP functions in the followirg rrannes

¢ Hydrocarbon vapors in e fusd @nik ane direcied Mrougn
the vent valve and stored in the carbon canesied. It tha
vishicle i tipped at an abnormal angle, the vent vahe
closes o prevent bguid gasoline from losaking out of the
fuel tank through the fuel Lank went hoss

& ‘Whon he anginegs i@ runming. maniold veniun Regathe
pragaure (vacuum) siowly draws off the hydrocanon
vapors from ihe carbon cAnster rough e Canesied
vanl hoss, Thaas vapors pass through the throfte Doy
rrianiald and are burned as pan of normal combustion iR

1hét ANGIng.

TROUBLESHOOTING

Varity that the evaporative emissions system hoses do
not contact hot exhaust or engine parts. The hosses con-
{ain flammable vapors that can be ignited I damaged.
which could result in death or serious injury.

The syslem has besn designed to oparaln wilh & minemasm of
maintenance. Check hat all hoses ane propedy roulsd AR
connactad and ane not pinched oF kKinksd

444

1. Canlster
2. Fusl tank vent hose (1o fuel tank veni valve)
3 Canister veni hose (o intake maniiold)

Figure 4-111. Carbon Canister Installation.

REMOVAL

Vent Valve

1. Femove vent vahve. See 4,38 FUEL TANK VENT VALVE,

2. I necesaary, Isbel fusl tank venl hose ot canistar fithng
And remove

Canister

1. Remove upper tad body work. Ses 2.36 TAIL FRAME
AND BODY WORK

s S“Frg..rnl 4111, The canister apsambly mounts bahsnd
thiz bathery 0 the tadl section

3. Label and disconnecl the fuel tank vant hose (2) and
cankster vart hosa (3) from the canigles

4. Ses Figure 4-113. Remove rear shock absorber raser
voir iastensrs (2). Move reservoir assembly away from
cansier.

£ Shde canisler towands leht side of vehicle o disengage
froem maunting plate (1)



INSTALLATION

Vent Valve
\

Verify thet the fuel tank vent hose does not contect hot
exhaust or engine parts. The hose contains flammable
vapors that can be lgnited if damaged, which could resubh
in death or serious injury.

1. Install vent valve. Sea 4.38 FUEL TANK VENT VALVE

2, See Figure 4-111. Anach fuel Tank vent hose (2) 1o canis-
tar if disconnected.

Canister

NEOTE
i nexT atap, he sure canster hose barha are Boing kel aos
of wirkigip and bavb holes g Boing owsnd frond of vifuecis

%
1. See Figure 4-113. Slide canistér inio position on canisier
mounting plate (1)

2 PlacE radr Shock resarvolr Assambhy () Nl poSmkon

NOTE
Sae Figure 4-114. To ansure propar ressnvor MOouning. iam-
porarily place Lppdr body work onlo G Sechion and s
reservolr placement 5o adiuster screw | 1) pligns with align
el hole (2)

3 500 Figure 4-113, Inslall rosorvoir mounting Kslonsrs
(2). Tighten fasteners to 120-144 in-lbe (13.6-16.3 Nm

MWARMNING

Ahways make sure fuel hoses are seated sgainat the
component they connect to and that hoss clamps are
properly tightened and positioned on siraight section of
fitting and not on the fitting barb. Fallure to comply may
result In fusl leakage which could resull in death or ser-
QUSs injury.

NOTE
e barp 12 e I'L'II'WI" Ouisge dameier porlion (Dumg) on he
fuoel fitting.

d. See Figure 4-111. Connact two hosss o the canister
Makg sure 10 push hoses all Ihe way on [0 Caron Canis-
tar fithings

Install upper tail body work. Sea 236 TAIL FRAME AND
BODY WORK,

[y}

o o =

Lock tab [6)
Airbox cover

Fual tank vent hose
Fusel vent valve

Figure 4-112. Alrbox Cover

e P

Mounting plate
Rear shock resarvolr fastenars (2)
Rear shock reservolr

Battery
Figure 4-113. Carbon Canlster Mounting

Flgure 4-114. Adjuster Screw Allgnment



HOSE ROUTING

Baoth fusl tank and canisber wenl hises are nouted Throwgn
match In fan body.

\ NOTE
For information on vent hoss routing, see 01 HOSE AND
WIRE ROLITING.

AwarNING

Always make sure fuel hoses are ceated against the
component they connéct 1o and that hose clamps are
properly tighiened and positioned on straight section of
fitting and not on the fitling barb. Fallure to comply may
result In fuel leakage which could resull in death or seni-
ous imjury.

Figure 4-115. Emissions Hose Attachment, California
Models Only
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SPECIFICATIONS

#

!

Table 5-1. Starter Specifications

5.1

Table 5-2. Service Wear Specifications

[ STARTER - SERVICE |
| : MM
— WEAR LIMITS "
Free Speed 3000 APM (min_) & 115V : .
' YO e — | Brush Length (mirimum) 0.433 11.0
| Frese Currant 20 armp (max ) @ 115V —
Cu 400amp (max) @ 24V | Comemsiior Dismeter 1.141 28981 |
Eﬂ" frent amg ] ! . " ) . -
Stall Torque 8 fi-ibs (11 Nm) (min.) @ 2.4V - FER————
TORQUE VALUES
%
ITEM TOROUE NOTES
| Starter batiery positive cable | oo oc iy | 7-10Nm | page 519

Mut
| Starter mounting bofts

13-20 M-

J BT .
| 1827Nm | pages-19



ELECTRIC STARTER SYSTEM

GENERAL

5.2

OPERATION

The ataries & made up of an srmature, fisld windng assem-
The starter motor torque i increased through gear reduction.
The gear reduction consists of the drive pinion on fhe arma-
turg, an idier gear and a clulch gear in the drive: housing. The
idber gear is supporiad by rollers. The cluich gear s par of
the averrunning cluich/drive assembby

The overrunning cluich is the part which engages and drives
the clutch ring gear. i also prevents the staner from owermun-
ning. The field windings are connected in series with the
armaiure through brushes and commulalor segmants.

Wiring Diagrams

For additional information concerming the SIartng system cir-
cuil, s8¢ the wiring diagram al the end of Sechon 7, ELEC-
TRICAL.

Starter Relay
The startar ralay i not repairables. Repisce the unit i & il

Starter Interlock

S00 7.5 STARTER INTERLOCK for opération and froubis-
shaoting mformaticn,

Sas Figurs 5-1_ When the starier switch is pushed, the starter
relay = actvated and bamery current fiows into the pull-in

winding {10} and the hold-in winding {11), ko grounsd.

The magnetic lonces of the pull-in and hold-in windings in the
sobenoid push the plunger (T) causing it to shift o tha laft.
This action engages the pindan gear (1) with the oluteh ring
gear (13). Al the same tima, the main solenoid conlacts (B)
ane closed, 20 batery cument flows directly through the fisld
windings (3) o the armature (4) and o ground, Simulta-
neously, the pull-in winding (10) is shored.

The curvent continues flowing through the hald-in winding
{11} kesping the main solenoid conlacts (B) closed. Al this
poinit, the starer beging o crank the engine,

Alter the engine has siared, the pinion gear (1) urns frealy
on the pinion shaft through the action of the owvemunning
cutch (12). The overrunning clulch prevents the chich ring
gear (13) (which is now rotating wunder power from the
anging| from furming the ermsture (4) oo fast.

Whan the starter switch is relsased, the curment of the hold-in
winding (11) s ied through the miain salsnold contacta (B)
and the direction of the current in the pull-in winding (10) is
rvirsed. The solencid plunger (7) is returned 1o its oniginal
position by the returm spring, which causas the pinin gear
(1) to cisengage from the clusch ring gear (13).
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STARTING SYSTEM DIAGNOSIS

DI.?GHDSTIES 1 ek S
| 2. Baftery terminal y -—-.\\
3. Relay terminal e
Diagnostic Notes I s A LR
"‘- | Q ~A)

The reference numbers below comelate with the circled num- iyl {"'L:Ix- /) 7

bers on the starter system flow charts. i AN @)

1. See VOLTAGE DROPS under 55 DIAGNOSTICS/ | | & Bl
TROUBLESHOOTING. ! . .'_.' ;:}" { /

2. Hemove starter motor and connect jumper wires as ﬂ '-'-x 'y
described in FREE RUNNING CURRENT DRAW TEST L o= )
under 5.7 STARTER. I

e nili

3. Take measurement with connecion mated.

4 Soe DIAGNOSTICS in 7.5 STARTER INTERLOCK. Figure §-2. Sterter Tarminaly
See STARTER CURREMT DRAW TEST under 58
STARTER SYSTEM TESTING.

6. See FREE RUNNING CURRENT DRAW TEST.

Starter Test 1
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Starter Test 2: Solenoid Clicks
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Starter Test 3: Relay Clicks
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Starter Test 4: Nothing Clicks

ety Tormmana S5 wOm SONrEy Sumon.

Flamary volaga presone

Gk e grear o

rm— Papai wiring
 irnrioch et e
e Bume
Pl Cirpurd. [
s
[ —————r—

o peishgoad

L L
wntl Enifion




Starter Test 5: Starter Spins, But Does Not E
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Starter Test 6: Starter Stalls or Spins Too Slowly

@ Pasas vefiage Sup fusis o betiery
et i whartee i MR AR

angme. Vomage gresies T 1 vot

'“'“"hlﬂh'ri m"“""", Pariors vollage drop iedts
: BEtwECr BAmEry regETYe T
shaclat Fhids o baks
Wiohga greater Tian 1 voll?

s A i

Bt baliar Pl 1 rapiacs ro— |
B . tirme sl (0N waRiTG).
T — Pariem sarar oo boe deaw
g e et
#re el remulle wilthin mnga?
= EF
Rarmove: spar pluge whils in Tiest starer milor for
5 e Foiic roar whes -
- e Flegis 0 rpal siarior
arvdfor craniestat bind
i i L 10O




STARTER ACTIVATION CIRCUITS 5.4

i
L]

[l

1 6. Ignition relay (used for junction 10. Start relay
2.  Main fuse (30 &) purposes onby) 11. Solenokd
4, Key switch fuse 7. Ignition fuse 12. Starter

4. Key switch 8. Key switch relay

5. Run/Stop switch 8. Start swilch

Figure 53. Typical Circuity. Refer to wiring disgrams for more information.



DIAGNOSTICS/TROUBLESHOOTING

\GENERAL

Follow the 5.3 STARTING SYSTEM DIAGNOSIS dagram 10
diagnose starting system probiems. The VOLTAGE DROPS
procedure below will help you io locale poor connections of
COMPOnEnts with excessive vollage drops.

VOLTAGE DROPS

Chech the integrity of all wiring, switches, fusss and connbc-
iors Dabwean [Ne Source and destinalion.

The voltage drop test measures the difisrence in polenial or
hmwmmnmwm

1,

Sea ITEM A in Figure 5-3. Amach your réd mater ead o
the most positive part of the circuil, which in this case
would be the posilive post of ihe baery (1).

See ITEM B in Figure 5-3. Antach the black meler kead o
the fimal destinalion or COmMEOnent in e carcust | Sokenosd
tarrriinal frorm ralay).

Actvale the starter and cbserve he molor reading. The
maber will read the voltage dropped or the diflersnce in
pedantial banasan the BOUTcE BNd destnabon

An ideal cireuil’s vollage drop woulkd De 0 voits oF no voli-
Agh droppad, mesning no Sfsmence in polental.

See ITEM C in Figure 5-3. An open circust should read
12 volts, displeing all the voltage cropped, and e
antire difersnce n pobenbal SSplaed on e mstsr

6.
7.

5.5

Typically, a good circuil will drop less than 1 volt.

if e voltage Onop s greater, back track through the con-

nections until the source of the polenlial dilerence s

fowsmidl. The beneflt of doing it this way is spead.

8 FRsadings aren’l as sensilive 10 neal ballery vollage.

b Readings show the aciual voliage dropped. nod just
tha presance of vollage.

¢.  This 1ests the system &3 it is sctually being used. It
& more sccurate and will display hard io find poor
connmections.

d. Thes approach can be used on lighting circuits, igni-
fion circuils, elc. Star from most positive and go 1o
mas! negative (the destination or componant).

Eaa ITEM D in Figure 5-3. The nagalive or ground clroult

e Chescioid &5 well.

& Pisce the negative lead on the most nagative pari of
i circuil jor the negathe bafiery post). Remamber,
there s nothing more negative than the negative
post of the bamery.

b Piscs the positve ead 1o the ground you wish io
chack,

¢ Activale the circull This will alow you 1o read the
potental diflerence of voltage dropped on the nega-
v of ground circult. This techniqus is vary alfecthve
for entifying poor grounds due (0 powdenad palnt,
Even the sightest connection mEy cauls an ohm-
mster o give & good reading. However, whan sufll-
cherd cumant B passad through, the fasalance
caussd by the powdersd paint will cause & voltage
diop or potential differencs in tho ground circult,
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Figure 5-4. Electric Starting System Circuit



STARTER SYSTEM TESTING

“ON-MOTORCYCLE"TESTS

Starter Relay Test

NOTE
Starter reday lesl &30 apples fo igniton and key Swilch
FEHAYS.
1. Ses Figure 5-5. Locale starier relay The ey B
aftached 1o the relay biock left of instrument conscls.
2. Totest relay, proceed to Step 3. if instaling 2 new Slarer
ralfy, remove old relay. Install new redy iINo relay block.
3, Sea Figure 5-6. Oblain a 12 volt batery and a confinuity
lasher oF ohinmater.
&, Pull relay from neday block.
b. Connect positive Daliery kead to the BE terminal
¢ Connect negative battery lead o the A5 lermenal o
BNEIGIEE rolmy.
d, Check for continuity batween the 30 and BT larms-

nals. A good relay shows continuity (Contnuity testor
lamp “on™ of & 2ero ohm reading on the ohmmMeter).

A malfunctioning reley will nol Show ContMusty End
must be replaced.

4, I starar relay @8 functioning properly, procsed o
STARTER CURRENT DRAW TEST

Starter Current Draw Test

NOTES
# Engine temparaiure should bé stabie and al room hem-

periiure.
&  Batery should be fully charged.

See Figure 5-7, Chack starter current draw wilh an inguction
ammeter before disconnecting batlery. Procesd as folows:

1. Verily that transmission i in neutral. Disconnect spark
plug wires rom spark plug terminals.

2. Clamp induction ammeder over posilive Datiery cabie
naxt to startar,

3. With ignition key ewitch DN, furn enging cwer by pressang
glarter swilch while taking a reading on e ammeber.
Disregard inifial high curent reading which is normal
when engine is first turned over,

8. Typical starter current draw will range between 140
180 ampeares.

b. If starber current draw exceeds 180 ampones, than
the problem may be n the starler or starer drive.
Remove starter for further tests. See 5.7 STARTER.




STARTER 5.7

REMOVAL

1]

Ramove saat. Ses 238 SEAT.

2. FRemove primary cover. See PRIMARY COVER wnder
6.2 PRIMARY CHAIM.

3. Remove sprockel cover, See 2.30 SPROCKET COVER
NUTE
A hall hex dniver may be reguired io gan access io ihe siarior
mouwnting boils,
4. See Flgure 5-8, Remove wo starsr mounting bolis and
wiashers (1),
5 Ses Figure 5-8. Remove festenar with washer (1) (med-
ric), ~
a, RAemove protective boot
b  Remove posidive batiery cabla ring ermanal [2)
c. Datach sclenoid wire (J)
6, Hemowvs starter and gaakel from he QEAICESS OOV S

1. Fastener with washer (metric)
2. Poaitive battery cable ring terminal
1. Solenoid wire

Figura 5-8. Starter Wires (Protective Boot Nol Shown)
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TESTING ASSEMBLED STARTER

Free Running Current Draw Test
Y. Placs starier in vise, using a clean shop towel to present
scralches or offer damags.
2. Ses Figure 5-10. Afiech ona heawvy jumper cabls (6
QELgE Manirmum),
g Tothe starter mounbng fange (1).
b. To the negaiive (-) terminal of & fully charnsa bat-
ey,
3. Connect 8 second heavy jumper cable (8 gauge mini-
mamj,
a. Tothe positive |+) terminal of the batiery (2).
b To &n inductive ammeter (3). Conlinue on o the bai-
tary lerrminal (4) on the siarter solenoid.
4, Connect a smaller jumpar cable (14 pawgs mansrmum).
2. Tothe positive (+) termingl of the batery (2)
B To the solandcid relay emminal (5).
8. Chack ammalar readng.
i Ammaber should show 90 amps maximum
b, I reading is higher, disassembls starter for nspec-
tion, See 5.7 STARTER.

€. I starier currant draw on vehicls was over 200 ampa
and this 184! was within specificaion, Fane my b 4
problem with sngine or primany e

Starter Solenoid

NOTE

Do not disassemble solenoid. Before lesting, disconnect ekl
wire from molor ferminal 88 shown in Figure 3-11

Each test should be performed for only 3-5 ssconds 1o
prevent damage to solenoid,

NOTE
The solencid Puil-in, Hold-in, and Return tests must be per-
formed fogether in one confinuoys operalion. Conduct al
MMWWWWHMMMW

interruption
Solenoid Pull-in Test

1. Ses Figure 511. Using a 12 voit bafery, connect fhees

separate iost leads as follows:
ia. Solenoid housing o negatve battery post.
b. Solenoid motor terminal to negaithe batiery post
c. Solenoid relay terminal to posithee bafiery poat.
2.  Observe starter pinion.
a. |f starter pinion pulls in strongly. solenoid s woriang
property.

b, I starter pinion does nol pull B, replace he soke-
moid.

Induction ammater
Batiery terminal
Relay terminal

Figure 5-10. Free Running Current Draw Test




Solenoid Hold-in Test

1. Ses Figure 5-12. With test leads sl connecied in e
manner specified in the previous SOLENOID PULL-IN
TEST, disconnect solencid molor terminalfbatiery
negative teat lead (B) at negative battery post only:
reconnect loose end of this test lead o positive bat-
tery post Instead.

2. Obasrve startar pinion,

i. It starter pinion remains in pull-in position, solenoid
is WOrking propery.

k. f starter pinion doss nol remain in pull-in position,
raplace iha solendkd.

Solenold Return Test

1. See Figure 5-13. With teat leads still connecled in the
manner specified at the end of the peevious SOLENOID
HOLD-IN TEST, disconnect solencid relay terminal’

poaltive battery post test lead (C) at elther and.

2. Obsarve staries pinkon.
@, I starter pinion returns 1o s onginal pOSRon, So08e-
noid is working property.
b. Il starter pinkon doss not return (0 iS origingl poss-
tion, replace the solended,

Figure 513, Return Test



DISASSEMBLY, INSPECTION AND
REPAIR

1. See Figure 5-14. Lift rubber boot (1). Remove fieid wine

V' nut with washer (2) (metric) to detach field wirs (3).

2  Ses Figure 5-15. Remowe both thru-boits (1, 3)
Remove both and cover screws with O-rings (2) and end
cover (4],

4, See Figure 5-16. Use & wire hook 0 pull upward on
brush springs (3). and N brushes out of holder (2).
Remowe brush holder

5. Check brush length. Replace all four brushas il lengm of
ary one brush is less than 0.433 in. (11.0 mm).

NOTE
Bruzhes not available separaiely Purchase a new fisld frame
(1) and brush holder (2) io repiace bruahes.

6. PRamove armanes (4) and fekd frams (1)

7. Place armature in lathe of truing stand and chéck com-
rriUtatar runoul arnd diamates
g Commutaions with more han 0018 in. (0408 mm)
of runout should D replaced or MAChINGD On o
I,
b Faplece commulaions when diamelor = BEs an
1,141 m, (28,881 mm)

¢,  Chick armature bearings. Haplace ¢ necossan

Do not use sandpaper of amery cloth 1o remove burrs on
commutator. Otherwise, abrasive grit may remain on
commutator segments. this could lead to excessive
brush wear. Usa only the recommended crocus cloth.

NOTE
Sp¢ Figuee S-17. If an unaercutting maching & nol svadalie,
underculting can be done satisiicionly using a than RackEaw
bade, Affer undarcutiing, iightly sand ¢ commutaior witn
crocus chath fo remove amy DUrs.

8. Check deplh of mica on commulator. [ undercul i eSS
thar 0,008 in. (0.203 mm). use an underculling mach:ne
to undarcut the mica to 132 in. (0.794 mm) desp. The
siols should then be cleandd o remowe any il oF cop-
per dust

3 Field wire

1. Rubber boot
2. Fieid wire nut with washer [metric)

Figure 5-14. Field Wire

Liowsr thru-boh
Screw with O-ring (2)
Uppar thru-boh

End cover

oo

. Figure 5-15. Removing the Thru-Bolts

1
Z
3. Brush spring (4)
A
5.
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Sea Figure 5-18. Check lor SHORTED ARMATLURE wilh
a qrowier.

a
b

Place armature on growler (1)

Hold a lhin sleel stnp (2) (hecksaw biade) sgsina
armatura core and skiwdy burm armanes,

A shorted armeture will cause fhe skesl sinp o
vibrats and be aliracied to the core Replace
shorted armatures.

See Figure 5-18. Chack for a GROUNDED ARMATURE
with an chmmeler or continuity 18ser.

a.
o,
[ <8

Touch one probe to any commutalor segment (1)
Towch the other probe to the armature con (2]

There should be mo continuity (infinfie ohma). B
there is continuity, haa e ArmMatsre i grounced.
Replace groundéd armalunas

, Bee Figure 5-20. Check for OPEN ARMATURE with an

phmmatar ar ConEnuITy B8,

Check for continuity between all COMMUtEINT 58g-
meants (1),

There should be continuity (0 ohms) st &l lest
poinis, Mo continuily &l afy teSt Dot ICeCales
armalurg IS opén And Must b8 replaced.

Figure 5-18. !-hunld Armature Test Using Growler

s\




12. See Fligure 521. Check for GROUNDED FELD CONL

14

15,

with an ahrmmeber or comlirmely besher,

a. Touch one proba to the freme (1).

Touch the other probe to sach of the brushes [(2)

aftached o the field col.

There showid ba no conbinuity (infinile ohms). I

there 5 any continuity at either brush, then the field

coiljs) are grounded and the field frame musi be

re i,

Ses Figura 5-22. Check for OPEM FIELD COILS with an

ohmmeter or conbnuity teater.

a  Touch one probe fo the fisld wire (1),

b, Touch e olher probe o &ach of e Drushes
antached to the field coil(s) (2).

¢, There should be contimuity (0 ohms). i thers s no
continuity al aiihgr Drush, hen e Seld coll(s) ane
opan and thg feld frame must be replaced

See Figure 5-23. Test BAUSH HOLDER INSLULATION

with an ohmmatar or conbnuity tesiern

#, Touch ong probé o holder plale (1)

b Touch the other probe 1o esch of the positive (insu-
lated) brush holders (2)

¢. Therg should be no conlinuily (nlinile ohms). i
thare is cominuity &t sther brush holder, replace the
brush holdar Assaembly,

Ses Figure 5-24. Ramove two drive housing mounting

sCrows (B). Remove drive housing (5) from Sobinosd

i R,

R~

16, Remove drive (1), idier gear (2). idier gaar beanng (3).

and O-ring (4) from drive housing (O-nng B ooated n
dive housing groove)

LoRE T




ASSEMBLY

1.

!

2

See Figure 5-24. Clean, ingpect and lubricaie drve
asgemibly components. Lubncale parts with hegh temper
aturg gréase, such as LUBRIPLATE 110

See Figure 5-27. When msialling drive assembly compo-
nents, open end of idler bearing cage (15) faces oward
solarded,

When inslaling drive housing (10) to solanosd Mousang

(11}, usa mew O-ring (18). Be sure o MatEl PEhum SpONg
(17} and Dall (18).

Lubricate armature bearings (B) wilh high temparsiune
greass, such as LUBRIPLATE 110. install armalbure (8)
and lleid frame (7)) 1o sobenoid housing (11)

Install prushes and brush holosr (4)

install O-rings (23). Alach end cower (3) with end Coved
screws andO-rings (2)

Install thru-bols (1),

Amtach fleld wire (22 to solenoid Rousing (11) with field
wire nut and washer (24) (matric). Replace rubbar Dool

INSTALLATION

Install staries and starier gasket from the QOANchss Cove
e

Sen Figure 5-25. Connecl wiring 10 staners
4. Connect solenced wire (3)

b.  Allach posiive barmery cable ning Wermenal (2] 10 Stwd
with fastener and washan

€. Install st and washer (1) (matnc). Teghten mut o 60-
B5 In-iba (7-10 Nm)

d. FAeplace proleciive boot

Sea Figure 5-26. Install both starer mounting bofls and
waghors, Tighten ta 13-20 f-lbs [18-27 Nm)

Imatall aprocket cover. See 230 SPROCKET COVER

ingtal primany cover. See PRIMARY COVER under 6.2
PRIMARY CHAIN

After installing seat, pull upward on front of ssat to be

gure it is locked in position. I seat |a looss. it could shilt

during vehicie operstion and startie the rider. causing

loee of control which could result in death or serious
injury.

g

Install seat. See 2 38 SEAT

Drive 4. O-Aing
idler gear 5 Drive housing
idier gaar baaring 6. Screws

Figure 5-24. Starter Drive Assambly

Figuré 526, Starter Mounting
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STARTER SOLENOID

\GENERAL

See Figure 5-28. Do not tighten nut (7) without removing
items (1) through (5). Mowvemant will cause damage o the
contact.

The starter solenoid ia 8 swilch that is dessgned o opan and

close the starting circuil eleciromagnebically, The Swilch con-
gists of contacts and & 'ltll'ﬂl'lg anound 8 holow w [ g

taining a movabla plunger

DISASSEMBLY

1. See Figure 5-28. Remove screws (1) and oip [2)
2. Femove cover (3) and gaskst (4), Discard gaskost
3. Remove plunger (5) from solenced housing (6)

ASSEMBLY
1. Soe Figure 5-28. Replace wire connection hardwarng as
NaCHsEry

2. Install plunger (5) in solencid housing (B)
3. Install vew gasked (4) onlo cover (3)

4. Position cover with gasket onto solenoid housing. Install
clip (2) and screws (1)
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SPECIFICATIONS

NOTE
\Mewm“wuugiﬁuhmﬂ
componanis el arg poll new. For meassurement spaciica-
fons nal given under SERVICE WEAR LIMITS, soe NEW
COMPONENTS.

Table 6-1. Primary Drive (Engine-to-transmission)

6.1

Enging sprocket — number of teeth
Clutch sprocket — number of leeth

Riatia®

NEW COMPONENTS  SERVICE WEAR LIMITS
34 NiA
57 NiA
18010 A

Table 6-2. Final Drive (Transmission-to-rear Wheel)

SERVICE WEAR LIMITS

ITEM NEW COMPONENTS |

_Tmnmhnwnm-mmufﬁm X a0 . j IEMHHE.DDDH'I

Raar whael sprocked - numbor of leih [ | ingpoct al 15,000 m

Sacondary drive balt - number of teeth 155 | Repacs ai 15,000 mi

Rt 4 2401 NIA

Table 6-3. Transmission

[ ITEM ] HEW COMPONENTS - SERVICE WEAR LIMITS

Fm&ﬁfmmmmm:wm 32 A. oz. (546 mi) ol M
Ovorall gear ratios™ -

First gear (low) | 12.74 NI

Second gear . | aTr | MA

Third gear ' '. 6.79 MiA

Fourth gear | 5.60 MA

Fifth gear (high) | 474 [ N

i

:mmwrmkﬁcﬁWﬂmmmhmMMMM.
** Owerall gear ralios indicate number of engine revolubions requaned 10 drive rear wiveel one revolution.




PRIMARY CHAIN 6.2

GENERAL Since e primary chain runs in lubrican, Wtle service will be

required ofher than checking lubricant level and chain ten-
An ing batwesn e primany dr fransmission com ginn. if, twough hard usage, the primary chain doea become
WWMhr;umt::-n::rhhhﬁm worm, il must be replsced. Remove and install the chain fol-
ing parts in bolh areas. iowing the procedure under 8.4 PRIMARY DRIVEACLUTCH.

1. Gasket, primary cover 8. Lever, engine 17. Bolt

2. Shifter bushing 10. Screw, engine lever 18. Shifter lever

3. Primary cover 11. Pad, rubber shift lever 18, 0il seal, shifter ahaft
4. Gasket, clutch cover 12. Linkage sssembily, shifter 20. Screw, sams (14)

5. Cowver, clutch 13. Boit, shifter linkage assembily 21, Adjuster assembly
6. Scrow, sems (5) 14. Bolt flange head 22. Nut, chain adjustment
7. Gasket, inspection cover 15, Sleeve, shifthrake lever 23. O-ring

8. Cover, inspection 16. Bearing. pedal (2) 24. Drain plug

Figure &6-1. Primary Cover, Primary Chain Adjuster and Shifter Assembly



REMOVAL

Primary Cover

1. Hemowve seal See 2 .38 SEAT.

AAWARMING

Ta protect agalnst shock and sceldental start-up of wehi-
cle, disconnect the negative battery cable before pro-
ceeding. Inadequate safety precautions could result in
death or serious injury.

2, Disconnect negative battery cabls from batierny

3. Remowve chin fairing. See 2.33 CHIN FAIRING

Shifter linkaga

Primary cover

Clutch inspeaction cover
Draln plug

Chain adjuster screw

R

Locknut

Figura 8-2. Removing Primary Cowver

d. Ses Figure 6-2. Place a dran pan under he enginpi-
mary ares. Roemove drain plug (4) and drain lubncant
fram primary drive.

Remove shifter lever assambly and rubber washer. Do
not scrabch primary cover.

[ig]

NOTE

It Is recommendead that the shiffer shaft seal be replaced
whanever the primary cover is removed

6. Add freeplay to clutch cable. See ADJUSTMENT wnder
1.8 CLUTGH.

7. See Figure 6-2. Loosen lockout (6). Tum chain aduster
screw (5) counterclockwise to remove fension on primsary
chain.

B. Remove three TORX screws with weshams and chulch
inspechon cover.

Fegure §-3. Cluich Relmase Mechanism

10. Ses Fgure §-3. Remowe he ouler ramp and hook (1)
froem the cable &nd (3) and couwpling (2). Remove cable
and from siol in coupling. See 8.3 CLUTCH RELEASE
MECHANISM
Famove acrewd which BBCUMe DRMAary cover. Ramove
Ot and gaskil

12, Debchrd cplidbont
Famovs and dscard shiller lewer oil soal,

Chean all parts i a non-valatile claaning solution or sol-
L. ]

AAwaRNING

Low preasure compresssd air can blow debns nbo your
tace and oyes. Always woear oye protection or a face shieid
when using pressurized air. Fallure to teke adequale
safely precautions could resull in death or serious Injury.

15. Blow parts dry with kow pressure compressad ar




Primary Chain Adjuster Inspection & NOTE

See Fgure 85 When measuning the shoe for wear il is nec-

Hapla essary o measure from e lop surisce of the shoe io fhe

NOTE bofiom of the chain groove. F the measurement in any ane of
\The primary chain adjuster shoe should be inspecied and the lour incaiions excesds the listed specificalions, the shoe
measurad for wear svery 10000 miles (18,000 kom). should be replaced.

> [ Figure 6-5. Measuring Chain Adjuster Shoe

1. Shoe, chain adjuster 3. See Figure 6-4. Thread chain limiting screw (2), counter-
| 2. Chain limiting acrew clockwise, down through the bottomn of the ouler primary
| 3. Chain adjusting nut e cover, on the nside, until il bolloms out.

Figure 6-4. Primary Chain Adjuster 4. Install the chain adjusting nut (3) but do not lock down.
5. Inslall primary cover. See Primary Cover in 8.2 PRI-
1, See Figure 6-4. Remove chain adusting nut from the MARY CHAIN.

chain limiling SCnew.

* 2, Tum the chain Emiting screw clockwise until it can be
removed from the inside of the primary cover along with
the chain adjuster shoa.



INSTALLATION

Primary Cover

1 Fii:-nu:--.-u forgign malerisl Trom magnedc drain  plug
Inaiall plug and tighten o 14-30 fi-lbs (18-54 Nm)

2. Wipe pgasket surface clean. Insial new gaskesl on pi-
EEFY COVET.

3. Inatall primary cover sand gasket onio keft crankcase half
using mounting bols

HHl

Figure 6-&. Primary Cover Tightening Saguance

4. Ses Figure &-6. Tighten bolta to 80-110 in-lbe (9-12.4
M) i SequeEncs Shown

5. Sea Flgure 81, Install new shifar liver ol S8

himsals

P
o\ \@
P g
; S
T o®
b
1. Cable end
2. Coupling
3. Outer ramp and hook
4. * Lockplate
5. Spring

Figura 8-7. Cluich Aslease Mechanism

6. Ses Figure &-7. Fit coupling {2} ower cable end (1) with
rounded side inboand and the ramp connecior bufion ous-
board. With retaining nng side of mmp assembly facong
inward, piace hook of ramp [3) around coupling bution
and rotaie sesembly counterciockowisa unil ang on mner
ramp fils in slof of primary cower

7. Thread nut on adjustment screw undill siot of screw s
accessible with 8 screwdrnver. Fit nut hex nio recass of

N SR R (N ST Sy gy S S S VI S oy proggeey progege e

8. Adjusst pimary chain tension. Ses 6.2 PRIMARY CHAIM.

10. Fill rensmission o propes level with fresh lubricant. Ses
PRIMAFRY DRIVE! TRANSMISSION FLUID undér Sec-
fion 1.5 ENGINE LUBRICATION 5YSTEM.

Primary cowver

Lever, engine

Erngire lever pinch screw
Clutch Inspection cover

e o=

Figure 5-8 Installing Primary Cover

Sae Fgure &-8. Inmall cluich inapection oover (4) with
npw gasksl and throe TORX scrows wilh washorg
Tighten screws n & crosswise pattern to B4-108 in-lbs
[9.5-12.2 Nm)

12, Iretall rubber woashes and shifber levers assambly (2).

13. Tighten enpns lver pinch screw (3) 1o 12-14 f-lba 18.3-
19.0 Nm)

14. Inatall l&f fiootneq support brackel. See 2.29 FOOTPEG,
HEEL GUARD AMND MOUNT

15, inatall chin mirng. Ses 2.33 CHIN FAIRING

MWARNING

Abways connect posithve battery cable first. if the positive
cable should contact grownd with the negative cable
installed. the resulting sparks may cause & battery explo-
sion which could result in death or serious injury.

16. Connect negative haftery cable to batery terminal
Tighien fasiensr to G0-26 in-lbs (5.8-10.8 Nm)

Pull up on seal bo verify that it is properly secured, front
and rear. A loose seat may shift during vehlcle operation
and starfle the nder, possibly causing loss of vehicle
coniral resulting in death or serious injury,

17. Install seal. See 238 SEAT



CLUTCH RELEASE MECHANISM 6.3

DISASSEMBLY §  Turn adjusting screw clockwise 10 release ramp and cou-
pling mecharésm (7). As the adjusting screw [s turned,
ramg assembly moves lorward. Unscrew nut (8) from
NOTE and of adjusling Screw.

For clufch adjustment procedure, See 1.8 CLUTCH. 7. Remove hook of mmp Irom cable end coupling (10).
Remowe cablé &nd from slot in coupling.

B. Remowe and discard retaining ring from ramg assemibly

10 separaie inner and outer hatves. Remove thres balls
[ aweeo [

o B o e notiory coble betore pro.  CLEANING AND INSPECTION

ceeding. Inadequate safety precautions could result in ——— — —

1. PRemove seal. Sea 2. 38 SEAT.

death or serldus Injury. 1. Thoroughly chean all pans in cleaning sohent
) 2 Ses Figure 6-5. Inspect three balls ol reléase mecha-

2. Disconnect negative ballory cable. ribtrn @nd ball sockel surfaces of inner and ouler ramps
3. Slide rubber boot on clulch cable adjuster upward o for wear, piting. suriace breakdown and other damage.

sxpose adjuster mechanism. Loosen |am nut from Replace parts as NeCEssary.

adjuster. Turn adjusier 10 shomen cable housing unl 3 Check hub M of inner and cuter ramps. Replace rAmps i

there i a large amount of fresplay al clulch Rand lever ERCRERAARY WO

See 1.8 CLUTCH, 4 Check cluich cablo flor frayed or wom ends, Replace
4 Enme&q.ﬂmmmﬂlmm* cabip il damagsd of wormn,

ers and chutch inspection cover 5. Crangs or add transmission fuld If necessary. See 1.8
5. Sioe spring (4) with allached screw lockplate (5) rom CLUTCH

fints of adjusling scria

(UL

Nut

1. TORX screw with washers (3] 7. Ramp assembly
2. Clutch inspection cover 8. Adjusting screw assembly
3. Chlutch cover gasket . 8. Primary cower
4, Spring 10. Coupling
5. Lockplate 11. Draln plug and o-ring
| E_




ASSEMBLY

1. Ses Figure 6-10. Azaemble inner and OUler FERMps.

.
&

.

d,

Appdy mulli-purposa greasa to balls and mmps.
Ingert balls in sockets of culer rAmp.

Install wwir remp on hub of ouler mmp with @ng
180" from hook of owier ramp.

Install newr relaining ring N groove of owler WP
hasb.

2. S0 Figure 6-11. Install mmp assemibly

a.

Fit coupling ower cable ond wilh rounded side
Inkadrd, the mmp conmecion bution owibosnd

With retaining ring side ol ramp assembly facng
inward, place hook of remp srownd coupling bummon.
Raotale assombly countercdociowise untl tBng on
innes rampetits in siol of primany cover,

1. Socums assembly in place

41

d
]

Thread nut on adjusting scréw wnlll slol of screw s
accossible with a screwdriver,

Turm Bdjusting scngw counlérciockwise unll resis-
lance is falt

Adjusl clulch releass mechaniam. See 6.3 CLUTCH
RELEASE MECHAMISM

Fil nut hex into recess of outer rmmp
Iritall clutch adusling Iockplale and Hpnng

4 Imgall clutch napsction covr and mnew gasios! with thiso
TORX acrews with washors, Tighlen in a crosswise pat-
tern to B4-108 in-lbe (9.5-12.2 Nm)

5  Adjusl cluich cable. Ses 1.8 CLUTCH

MAWARMING

Always connect positive battery cable first. i the poaltive
cable should contact ground with the negative cabie
Ingtalled, tha resulting sparks may cause a battery explo-
sion which could result in death or serious injury.

B Connect negalive batbery cable to baftery terminal
Teghtan fastenar to 60-86 In-lbs (8.8-10.9 Nm)

o Install seal. See 238 SEAT,

oy
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Owrber ramp
Balls (3)
Tang
Inner ramp
Retaining ring
Hook

Figure B-10. inner and Ouwter Ramp

Siot In primary cover

Figure &11. Nut and Outer Ramp




PRIMARY DRIVE/CLUTCH

GENERAL

Thapumﬂhﬂthhbmmuﬂ
engage the engine from the rear wheel for slaring, stopping
and shifting gears.

See Figure 6-12. The clutch is a wet, multiple-disc clutch with
atzel plates and fiper (friction) plates stacked afemalcly n
fhe clutch shell The pack consists of seven fiber plates,
seven steel plates, one namow fiber plate, one dampds Sprng
and oneé damper spring seat. The fiber plates (cluch dring
plates) are keyed 1o the clutch shell, which is driven by the
mlmwmmm.mmm{m
driven plates) are keyed to the clulch nub, which drives the
rear wheel through the lransmission and secondary drve
bl

When the clutch is engaged (clutch lever released). the da-
phragm spring appiles strong inward lonce Sgainst the pred-
sure piate. The pressure plalé then presses Ihe clutch plates
togethar, allowing no sippage between g plates and Cius-

6.4

e ————— e ——————— S —————————————

mumnmuaﬂ#&uﬂmmhmm
rotatonal force of the cluich ﬂu!iswmmmiﬁndm
the Tocked” chuich plates 1o e cluich hub. As long as the
Iransmission is set in a fonsard gear, power from the engine
will be transmithed 1o the rear whasl,

Whan the dulch is disengaged (clulch kever pulled to lefl Ran-
disbar grip), he pressure plale is pulled outward by chich
cable acton) againsl he diaphragm spring, thereby com-
pressing the dEAphragm spring. Wih the pressure plale
retracied, strong inward force no longer squeszes (he clutch
plales togethar. The fiber piates are now free 1o rotate at a dif-
jerent relstive speed than that of the steel and spring plates
{Le. - Shippage between the cluich plales occurs). The resull
is that the rolational force of the clulch shell is no longer fully
transmined through the “unlocked” clutch plales 1o the clulch
hu. The engine i Irée 12 rotate al a different speed than the
raar wiiscl.

Table 6-6. Troubleshooting
—— 3 — & T T
. FOLLOWINGORDER) | e T e ™
Clutch alips. incarmect clulch rikaase Sdpusimont. Chick and adjust clulch releass mechanism,
Wom clutch plates. Chasci service wanar limits. Replace plates,
Cluch drags. Incormect clulch rileans adustmont. Chvisch aind acpust chulch relaass mschansm.
Worn cluich relsass ramps of balls | Repiace release ramps andior balls,
Warped clutch siced plates. | Roplace clutch stesl plales.
| Blade wom o damaged chulch Qaar splnes. Replace clulch goar of hub a8 required,
'| Overfilad primary. Dirain lubricant 1o comect level,
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REMOVAL/DISASSEMBLY

Clutch Pack
\

MAWARMING

To protect sgalnst shock and sccidentsl start-up of vehi-
cle, disconnect the negalive battery cable before pro-

cegding. Inadequate safery precautions could result n
death or serious njury.

1. Remove primary cover. Sea §.2 PRIMARY CHAIN

MAWARNING

Do not attempt to disassamble the cluich without
SPRING COMPRESSING TOOL (Part No. HD-38515-A),
CLUTCH SPRING FORCING SCREW [Part Mo. HD-38515-
91) and proper eéye protection. Otherwise, the highly
compressed diaphragm spring could fily oul with great
farce which could result in death or serlous injury.

Toaol handla

Bridge

Diaphragm spring

Ciutch spring forcing acrew
Bearing

Washer

Figure 6-13. Compressing Clutch Diagram Spring

1.
4,
3.
4.
5
6

2. S0¢ Figure 6-13. ARACH ool 80 cOMpress chEch Oes-

phragm spring.

a. Theead the CLUTCH SPRING FORCING SCREW
(Part Mo. HD-38515-91) onlo the chuich adpesing
ST,

b. Place the bridge of SPRING COMPRESSING TOOL
{Part No. HD-38515-A) agains] daphragrm Sping

¢ Install Dearing and washer.

d. Thread the tool handlie onio end of fomng screw

CAUTION

See Figure B-14. Turn compressing toal handle anly the
amount required o release spring seat and réemave snap
ring. Excessive compression of diaphragm spring could
damage culch pressure plate.

[ e BN N
&

Figure 6-14. Preasure Plate Assambly

1 Ses Figure 6-14. Remove pressune plate asaambly.

a. Place a wrench on the clulch sphng lorcing scraw
flats 8o pressent the forcing acrew from turning

b Tun compressng ool handie clockwise wnll ool
redieves pregsure an retaining rng and &pring seat.
Remowe and discard retaining ring

¢. Unseal spring seal rom the groowe in dulch huly
prongs

d. Remowe pressure plate assembly.

4 Ses Figue 6-12. Remove the clsch pack from the hub'

shall assembly. The pack consssts of seven fiber plates,
saven siesl plates, one namow fiber plate, one damper

spring and ons damper spring saat.



Primary Chaln/Drive s

Y TN - o s e
prevent damage, fumn nut clockwise to loosen and

To protect agalnat shock and accidental start-up of vehi-  rgmove from malnshaft.

cle, disconnect the negative battery cable before pro-

ceeding. Inadequate safety precautions could result in

death or serlous Injury. S i

1. Remove negalive Datiery cable from batiery.
2. RAomowe primary cover. Ses 6.2 PRIMARY CHAIN.

Figure 6-15. Sprocket Locking Link Tool
(Part No. HD-38362)

3. Locasn angine sprocks

5. See Figure 815 Install SPROCKET LOCKING
LIMNE [Part Mo, HD-38382)

Figure 6-17. Mainshaft Must and Washer

Remaove the angine sprociel nul. 5 See Figure 617 Remove mamshafl nut and washar
Loosen bul do not remave engine sprocket. If neces- ¢ Remowy e clulch assembly, primary chain and enging
RArY, use the slotted porbion of TWOD CLAW PULLER EpIocke! &S B uniE

(Parl Mo, HD-87292-61) and two bolls 1o looan e

7. Inspect prmary chain and sprockets for damage of
CRCESER WERAT
inapect stator and rofor. See 7.7 ALTERMATOR.

Heplace damagid parls A% Necesiary

anging aprockat,

Retaining ring

Bearing and release plate
Retaining ring

Ad|usting screw

[ mwpa

Figure &-16. Adjusting Screw Assembly

4. See Figurs 6-16. Remowe adjusting screw assemibly.
8. Remove large retaining ring.



s

| 1.
| 2. Tab on release plate
| 3. Adjusting screw assembly

Recess In préssure plate

T

Figure 8-18. Aligning Tabsa

Irlail pdusling scrésw Adssrmbhy N préasuns plate

See Figure 6-18. Align two labs on perimater of
rolgasse piald with comssponding reclEsss n Dres
pure plake

Ses Figure &-18. Securs he SEUSING ACHE
assombly with [angs rEtaining nng

Artach 1ools 1o compress clulch diaphragm Spring. Saa
Blop 2 of CLUTCH PACK under 8.4 PRIMARY DRIVE
CLUTCH

Ramove pressure plale assomby,

The clutch hub and cluich shell are no longer preassd
together. There are no retaining rings securing the cutch
hub to the clutch shell. Once the pressure plate assem-
bly has been removed the cluich hub will slide out of the
clutch shall,

8. FRemove clulch pack components Ses Steps 3 of
CLUTCH PACK under 6.4 PRIMARY DRIVECLUTLH

X PR RO

Figure 8-19. Pl'lll-l.ll'-. Plate Asssmbly

Sea Fgure &-19. Disassemble pressurg plalg

a

b

Place a wronch on the clutch apring forcing acnew
fiats 10 prevent the forcing screw Irom lurneng.

Turn the compressing ool handke countarclockéwiss
untll the handie apng off

Remove washes, beanng and Lridgo

Bemowe chulch spring forcing acrew fram clutch
adjuating scnew

Remove sprng soal and diaphragm apring from
pressure piate



11. Remove cuich hub from clulch Shell for nspeciion.
NOTE

LSss Figure 6-21. The ciuich shall incorporales 8 compensar-

iy ey Aef and new 2hpe nesdis beanng.

S

Retaining ring
Spring seat
Diaphragm Spring
Retaining ring
Raleasa plate
Retaining ring
Bearing

Ad|usting screw
Fressure plate

pEpNEReRp s

Figure 8-20, Adjusting Screw hﬂnhl'f

10. Ses Figure 6-20. Remove and disassemble adjusiing
SCrow Assarmbly, Figure 8-21. Compenaating Spring Sat

a.  Remove large retaining nng

b, Remove adjusting scrow assembly from pressure
plate

g M necasadry, dissaasmble adjusting screw QSS0M-
bly, Remong and dscand amall retaining nng (&) and
than separate the adjusting scrow (B) from e Dear-
Ing (7) and reléase plate (5). Hemowe Deanng (1)
from relaase plate (5)




CLEANING AND INSPECTION

Low pressure compressed air can blow debris nlo your

face and eyes. Always wear eye protection or a face shisld

when using pressurized air. Failure fo take adequate

gafety precautions could resull In death or serious injury.

1. 'Wash all parts, except fiber (friciion) plales and beanng.
In claaning soblvent. Blow dry with compressed air. Exam-
ing the chutch componeans as iollows:

1
b
g,

Check all clutch plates for wear and disCOrAoN
Ingpect each smeed (drive) plabs lor Qroowes

Place sach stecl plale on & fist suriace. Using &
fealar gaugs, check for lainess in seviral places
FRoplate any plates thal are damaged oF &re warped
moara than 0,008 in. (0.152 mm).

2, Inspect the damper spring for cracks oF SSiorbon. Instal
& new spring i glther condition exosts

Figure 8-22, Measuring Friction Plates

3. See Figure 8-22. Check fiDer plates for thickness

a.

Wipe the lubricant from the esgiht fiber plales (7 reg-
ular and 1 narrow) and stack hem on top of each
ofher

Measure the thickness of the eight stacked e
plates with & dial caliper or mecromeler. The man-
mum thicknesas must ba 0,661 in. (16,789 mm).

It the thickness i less han specified, dscand he
fiber plates and steed plates. Install a new sef of both
friction and stesl plates,

ol o L

Primary chaln aprocket
Starer ring gear
Slots on clutch hulb
Sikots on clutch shedl

Figure B-23, Chacking Clutch Shell

See Figure 8-23. Inspect primary chain sprockst and the
starier ring goar on the cluich shell, I eithor sprocke) or
ring gaar are badly worn of damaged, replace the clulch
&l

ingpec siols tha! mate with the clulch plales on both
clutch shell and hub. I siols aré worm of damaged.
replacy sholl ard/or hub



Figure 6-24. New MNeedle Bearing in Clutch Shaill

Saa Figura 8-24, Inspect clulch shall neadls Deanng for —

amoothneas, Fotale the cluich shall while apichng tFed
clulch hub, I Dearng & rough oF DIN0S. T must D8

réplaced. See Feplacing Cluich Shell Boaring T

Figure 5-25 Clutch Hub Bearing Race

S84 Figure 8-25 Inepect cluich shall bearing inner race
on e back sids of the clulch bl for piting and waar. If
the inner race shows any of these signs the complale
b assembly must be repinosd



Replacing Clutch Shell Bearing

Remowval

\The: XBSR clutch shedl uses a caged needls bearing that cor-

responds ko an innes race installed on he chutcn hub

1. Removal end of bearing tool
Z. Instalistion end of bearing ool
3. Bearing gulde, installer

Flgura -26, Cluteh Shall Baarng Removeninataller
B-458248

Figure 5-27, Removing Clutch Shell Needle Bearing

Sea Figure 6-27. Place dutch shell on support biocks
with sprocket side facing up

NOTE

The CLUTCH SHELL BEARWG REMOVERINSTALLER
{Pari Mo B-45326) s clearly marked for removal and nsiala
lion purposes.

2. See Figure B-27. Insert remgwval end of tool imio bearing
assembhy and remove bearing from cluich shell.

Installation

1. Place nesdie baaring on tool in this location
2. Bearing guide

Flgure 6-28. Bearlng Installer

1. Sea Figure &-28. Remowve baaring guide from and o
CLUTCH SHELL BEARING REMOVERAMSTALLER
Parn Mo, B-458036)

2 Placo nbw nesdle DEAMNG onlo Installar &nd of tool and
rised the baanng guide o prevent the bearing trom thll-
ry off during installation and 10 akign baaring with chutch
b

Heedle bearing

Flgure 6-29_ Installing Clutch Shell Needls Baaring
Clutch Shell Bearing Removerinstaller B-45926

Lad

See Figurs 6-29. Place chich shell on SUpport Dlocks
with sprocist side facing up

4. Press bearng mio clubch shell until 100 bothoms on the
zhidl. This will be the comect installed height.



ASSEMBLY

EI""TH Pack

1. Submerge and soak all fricion and steel plates in
SPORT-TRANS FLUID for al east five minutes.

1.
2
a
4
| &
. -8
1. Cluteh hub Figure 6-12. Clutch Pack Stack-Up (Cut-Away View)
2. Neadie bearing
3, Clutch shall 3 See Figure 6-32. Inslall camper spring seat (S) an chutch
4, Thrust washer, outer hub 80 that it saats inboard of nasow friction plate (4).
4. nstall damiper apning (1) on clutch hub with ihe concive
Figure 8-30. Clutch Hub and Shell Assembly side up 1 \ apring seet).
1. Sou Figure 8-30, Assemble clutch hub and shell by shd- 5.  Inatall & steel plate and then a friction plate on the chulch
ing inboard and of clutch hub into shell bearing by hand. hub. install six remaireng Se1S in the sama mannar, alter-
Mo 1o0ls are requinsd for this operation. nating betwaen steal plates and fnction plates,

Figure &-31. Friction Plates
2. S_u_Flgu[tﬂ-m, _hulaﬂ_me mmﬁm;ﬁm on _I*r!;



e

Place pressure piate, diaphragm sprng. adusbing screw
Assambly with new retaining rng and Speng saa omo
clulch pack

il

Sew Flgure B-33, Agn sguane cpanings of prossung
plate and daphragm spring &0 fal ™e aSsembly
aan b installed over prongs on chulch hul

Posibon spring seal with BS Aeger Suter Clmater
side tovward disphregm spring

LT T

¢ See Figue 634 Install comprassng fool onbo
chutch hub agains! ciaphragem spring

Beo Figure 8-14. Turn compreasing lool handle only the
amount required to install spring seat and snap ring.
Excessive compreasion of diaphragm sprng could dam-
age clutch pressure plate.

Place a wrench on ihe clulch apring fofcing acrew
fista 1o prévvent thie forcing screw from turning.

Turn compressing ool handie clockwiss untl dea-
phragm spring compresses just anough to inskall

new retmimeng ning mio e groove In clulch hiub
prongs.

i Wah retaining ring fully seated in groove of clulch
hub, carefully I00Sen AN reMove COmPrasaon 100l,

NOTE
When fhe compressing foal & emoved. he diaphragm spnrg
will move cutward foroing the Spring Seal up into he inside af
i nefaining ning. The spring seal provides an operating sur
face for the diaphragm spring ai ihe same lime preventing the
relaining ring from coming out during operabion.



INSTALLATION

NOTE
If ciytch pack replacement was (e only senace work per-
formed, siant with Siep 5

1. Torgue wrench

2. Engine aprocikst
3. Sprociket locking link (Part No. HD-38382)

Figure 6-36. Sprocket Locking Link

o 3 Ses Fgus 6-38. Install the engine sprockel nul,

Flgure 6-35. Adjusting Screw A Tabs a Instal SPROCKET LOCKING LINK (Part No. HD-
u justing Asssmbly Aligning A&362)

i, Sss Figurse 8-35 Ramove adusting scres asssmbly in b Apply two of e drops of LOCTITE 282 (med) onto
arder 1o install mainshall nul and washar thrads of sprocked shall
2. Inslall e onging sprocket, clulch assembly and prmary ¢. (nstall sngine sprockel nul. Tighlen 1o 180-210 fi-Ibs
chain as A unit ino primary chasncase {257 .5-Z04.T Nm)
NOTE

=rar fo .'.rl.afln'.'.-."lg anguie sprocke! ol and e Cialcl D ot
the Mveads on e sprockel shall, Sprockel nud, marshs
and cluteh hub nut must be thoroughly cleaned 0 remove any
aif that might contaminae and inferere with he Dolong

agent.



CAUTION

Zee Flgure 6-37. Washer must be installed with the wond
“put” facing the mainshaft nul or irensmission may be

damaged.

P
",

Mainshatt nut
Washer
Cluteh hulb

o =

Flgure &-37. Mainshatt Nul and Washer

4, Soo Flgura 837, Inatall manshaft nut end washes
A Apply two or thres drops of LOCTITE 282 (red) onio
raads on ond ofF Mamshan
b Place washar on mamahalt with the word “oul Ec-
IR By frorm clubch b
g, Install oot (left-hand thresds). Tighten lo 70-80 A
Iba (Bd.8-108.5 MNm)
£ FRemove SPROCKET LOCHING LIMNK

1. Adjusting screw assembly
2. Retsining ring

Figure 8-38. Ciutch Adjusting Screw Assambly and
Retalining Ring

¥

install adusting scrow assembly (NKo pressurs plate

a2 Sop Figure 6-38. Align two taba on panmater of
releags DlAtE with COMBEpOnNCEn] recesses In prpg-
e plite

b, Socure the adusting screw assambly wilh new
fataImIng fmg

7. Inslal prmary cover. See 5.2 PRIMARY CHAIN

B.  Add SPORT-TRANS FLUID. See 1.8 GLUTLH

Aherays connect positive battery cable first. It the positive
cable should contact ground with the negative cable
ingtalled, the resulting sparks may causa a battery axplo-
sion which could result In death or serlous Injury.

9. Connact negative batiery cable fo ballery lerminal.
Tighten fastener 1o 50-96 in-iIba (6.8-10.9 Nm)

M aRMING

Pull up on seat to verify that it is properly secured, front
and rear. & loose seat may shift during vehlcle operation
and starile the rider, possibly causing loss of wehicle
control resulting In death or serious injury.

10, Install seat. See 2 38 SEAT.



TRANSMISSION

GENERAL

Ses Figure 8-39. The XBOR ransmission is a five-speed con
stant-mesh type housed in an exiension of the crankcase.




CASE DISASSEMBLY FOR TRANSMISSION REMOVAL 6.6

GENERAL

The rear compartment of the R and Aghl cankcase halves
form the transmission case. Sarvicing of irensmission com-

ponents requires removing the enging and dsassemibling
{splitling) the crankcass.

RIGHT CRANKCASE REMOVAL

1.

Aemove IFARSmisson sprockel. Ses 614 TRANSWIS-
SI0M SPROCEET.

Remove éngine from chassis. Sea 34 STRIPPING
MOTORCYCLE FOR ENGIMNE SERVICE.

Support engine using ENGINE SUPPORT STAMD (Pari
Mo, HD-42310/HD-43848 or HD-43882)

Disassembledop end. See 3.6 CYLIMDER HEAD

Disassamble gearcase. S&¢ 118 GEARCASE COVER
AND CAM GEARS

Rosmdve primary cover. Sea §.2 PRIMARY CHAIN

FAemove clulch assembly, primary chain and engine
sprocket, See 6.4 PRIMARY DRIVE/CLUTCH

TORX acrew
Retention collar
Shifter lever assembly

Figure 8-40. Countershaft Retainer

8. See Figure 6-40. Piace fransmission in 151 goar. Remoe

countershaft TORX screw (1) and retention collar (2]

Figure 8-31. Shifter Drum Neutral Detent

8. See Figure B-41. Place transmission in neutral, Remove

mputral saitch o ensure shifter drom dedeni I8 visible
NN IranSmiSsin 15 N COrmact BxEalon,



Figure B=42. Removing Shifter Shaft Assembly
10, Ses Figure 8-43, Remove shifier shafi assemibly.

Figure 6-45. Scribed Line on Shifter Drum st 12 o'clock
(Tranamiasion in Neutral)

14, Sees Figure B6-45, Scribe & ling on the end of the shifter
dirurm &t this 12 o'clock position Ior l@lGr FElerancs

11, Shifter shaft
2. Ratchet arma
3. Return apring

Figure 6-43. Shifter Shaft Assembly

11. See Figure 6-42. Dépresa ralchel arms n Oroer 10 Cear
the shifter drum and remove shifler shalt assambly from
laft crankcase halt

12, Bemowe starter. See 5.7 STAATER.

Figure 6-46. Scribed Line on Shifter Drum at § O'clock
(Trangmission in 4th Gear)

15. Ses Figure &-36. Piace tranamission in 4th gear. The
gcribed Bne should now be at the & o'ciack position,

NOTE
Transmission can be easiy shiffed by rolating the mainshaft
and shifter drurm af the same time by hand.

Figure 6-44. Resr lsclator Assembly

13. See Figure 6-44. Remowe rear isolator assembly by

. m oa  omm . mogm .  me o e N R



Litetrisieciin

Cine Behind Shifter Mechanism

L_.: = indicales Bolt Pattern Location (14 fasiensrns)

Figure §-47, Crankcass Fasheners

18, See Figuro 8-47. Rgmowe crankcass bolt st (14 fasten-
#ra)

' Figure 6-48. Separating Crankcase Halves

17. See Figure 6-48. Separate crankcase halves.

NOTE
Fiywhoo! assembly slides ouf of the laft main beanng by
hand No 100ls are reQuirad for e operaion

Figure §-19. Removing Flywheels from Left Cage Hall

18 SE-'EFWTE G-49. Hemove The fywheel assembly from
l=ft crankcase half.



TRANSMISSION DISASSEMBLY 6.7

TRANSMISSION REMOVAL FROM
LEFT CRANKCASE

NOTE
See Figure §-52. Shifter design ailows lor (e COFMIMON part
numiker for all three shiffer ks As e FENSMESSON MU,
gach shiffer lork Jevelops 8 caviain weear pailiem wilh s mal-
ing parts. For this reason, il is important thal each shilfler ionk
be reinsiaied in iz onginal locabion

1. Slots for removing the shifter fork shafs

Figure 8-50. Remaving Shifter Fork Shafts

1. See Figure 8-50. Remove shifter lork shalls

NOTE
Carefully lap on alternate sides of the shall using the pro-
Wi aiois

W, . - Al Figure 6-52. Shifter Forks, Drum and Shafts

Figure B-51, Tranamission Assembly

2. See Figure 8-51, Remaove shifter drum and shifter forks.

- T TR SR . NN NN | L —— gy g
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13. Shifter lever assembly
14. Lever, engine

15. Bolt, engine lever

16. Bearing. shift lever assambly (2)
17. Shilft lever

18. Bolt, linkage assembly
19. Slesve, shiffbrake lever
20. Bolt. shift lewer

Z1. Pad, rubber, shift lever
22 Linkage sssembly, shifter
23. Bolt, linkage assembly

Figure 5-53_ Shifter Mechanism




Arbor preas

Transmisslon remover (Part Mo B-43985-1)
Crankcass

Tranamilislon assambly

Parallal Supports

L N

Figure 8-54. Removing Tranamission Assembly from LR
Case Half

Always wear propar #ye protechon when installlng re-
taining rings. Usa the correct retaining ring pliers. Verify
that the tips of the pliers are not damaged or axceaahwely
worn. Slippage may propel the ring with enough force to
cause aye injury,
4. See Figure B-54. Remove lefl crankcase half and trans-
migsion asssembly (4) from enging stand
a. Place crankcasa half (3) and ranamission aasembhy
{4) on aror press (1) and support IranSMESSEHn
assambly on parallel suppors (5).
b. Press lransmission assembly waing THAMNSMIS-
SION REMOVER (2) (Part Mo B-43895-1) ©
remove lransmission assembly from crankcase hall

¢, RAamove crankcase from press



MAINSHAFT/COUNTERSHAFT

L

NOTE
Az the franamizsion runa, each pan develops 5 cerisn
patiern and a kind of “sef” with is maling parfs. For
this reason, if i3 imporiant that sach componant ba redan-
stated in itz ariginal Iocaiion and Bcing its original direc-
fien.

Lee Figure 6-55. As sach compaonant is removed, place
i1 an 4 Shean swiace in ihe el ondar of revmovei

Bearing (Innar)

Fifth gear mainshaft
Bearing (Outer)

Ol seal

Right crankcase half
Ball bearing

Figure &-55. Transmission Parts identification







MAINSHAFT DISASSEMBLY

NOTE

L ] C’[H.‘ll‘."il"li‘-' nmmmmmmmdm
of the left crankcase haif, the mainshaf and coundarshall
Aszembiies can be seniced 2aparansly

& Al thruast washers are one commaon part numbsr Thars
IS 0 ST reguired wilh ihis iransmistion.

AlwEys wear proper eye proiectlon when remowving re-
taining rings. Use the cormect retaining ring pllers. Verity
that the tips of the pliers are not damaged or excessivaly
o cause death or serious injury.

B gwl

Left Crankcase l

13)

,--’—

uxz@ﬁ;m rgﬁ@ féﬁmﬁ’é

/ i
r{u m 1u| us (8) (7 6) (5)(4)( !J (2) ;_1_,1
1. Spacer 6.  Mainshaft 1si 11. Thrust washer
2. Split bearing 7. Retaining ring 12. Retaining ring
3. Mainshatt 4th B. Thrust washer 13, Malnahaft
4. Thrust washer 9. Spiit bearing
8. Retaining ring 10. Mainshaft Jrd
Figure 6-58. Transmission Mainshaft Assembly Once Removed from Left Crankcase/Dissssembly
1. See Figure 6-58. Remove spacer (1), mainsha®t #h gear  Cleaning And Inspection

{3), split bearing (2) and thrust washer [4) from the
threaded and of the mainshaft
2. On the mainshaft, betwesn mainshaf 1af gear (B) and
mainahaft 3rd gear (10), use RETAINING RING PLIERS
(Part Mo, J-5586) o expand relaining ring (7) and mdwe
next 1o mainahaft 18t gaar along with thrust washer [B)
a. Move mainghaft Jrd gear (10) as far as possible
toward masnshaft 1st gear (&).
b. Expand retaining ring (12) at opposite side of mamn
shaft 3rd gear (10) and shde off end of manshal
wilh Ihruest washer (11).
c. Remowe mainshaft 3rd gear (10} and i#s splt baar-
< Ing {9).
3. Shde thrust washer (B) off end of mainshan.
4. Expand retaining ring (7], which s next to mainshaft 15t
gear (&), and slide off end of shaft
5.  Romove mainshaf 131 gear (B).
6. Expand retaining ring {5} and remowe.

Hever use compresssd sir 1o “spin-dry” bearings. Spin-

ning bearings with compressed air can also cause A

bearing to fly apart. which could result in death or seri-

U INjUIry.

1. Clean all parts (except bearings) in cleaning solvant and
blow diry with compressed air

2 Check gear testh for damage. If gears are pitled, scored,
rounded. cracked or chipped. they should be repiaced.

3 Inspect the engaging dogs on the gears. Replace the
pears if dogs are rounded, cracked. batlered. chapped or
M.

T. Descand al retaingng rings: that were remioved.



COUNTERSHAFT DISASSEMBLY

NOTE

i Once the fransmission assembly has been pressed oul
of the left crankcase half, the mainshaft and couniershaf
Aasembilias can be sarviced SearElaly

® Al thrust wiashers are one common par! number. Thers
ig no shimming requintd wilh this FEnsmiSsIon

[ e ]

7. Thrust washer

j:i'.'.'.ﬂ. RMIMNG

Always wear proper eye protection when removing re-
taining rings. Use the cormect retaining ring pliers. Verify
that the tips of the pliers are not damaged or exceasively
woin. Slippage could propsl the ring with enough force
o cause death or serkous injury.

Left Crankcase

1

2. Countershaft 4th 8. RAetaining ring 14. Thrust washer |
3. FAwstaining ring 8. Countershaft Jrd 15. Retaining ring

4. Countershatt 5th 10. Aetabning ring 16. Countershaft

§. Countershaft 2nd 11. Thrust washer

6. Split bearing 12. Spiit bearing

Figure 8-59. Tranamission Countershaft Assembly Once Removed from Left Crankcasa/Disassembly

1. See Figure 8-58. Aemove spacer (1) and countershaf
4th gear (2) from the end of the of the courtersha® wilh
intermal ihreads,

2 Using RETAINING RING PLIERS (Part Mo J-5586).
remove and discand retaining rAng () ned 0 COUnBer
ghalt Gth gear (4)

B Slide countershaft 5th (4). and counlershaft 2nd (5)
off and of counbarshall

b. FRemove spiit bearing (8] thal was under counier-
ghaft 2nd gear (5) and thrust washer (7).

g. Remove retaining ring (8) on the countershaft and
slide countershaft 3rd goar (9) off free end of coun-

tershaft
3. Expand retaining ring (10) located next fo countershalt
13! gear (11). Remove retamning ring (10) and thrusl
washer (11).

a. Skde countershaft 1st gear (13) off end of shaft.
b.  Remaowe split bearing (12).

4, Aemove thrust washer (14). Expand remaining retaming
ring (15} and slide off countershaft

Cleaning And Inspection

Mever use compressed air to “spin-dry” bearings. Spin-
ning bearings with compressed air can also cause &
bearing to fly apart, which could result in death or serl-

ous Injury.
1. Clsan all parts (except bearinga) in cleaning sohwent and
blow diry with comprassed .

2 Check gear teeih for damage. If gears are pitted, scored,
rounded. cracked or chipped, they should be replaced.

3. Inspect the engaging dogs on the gears. Replace the
gears # dogs are rounded, cracked, batiered, chipped or
dmoed

4. Discard all retaining rings thal were removed.



TRANSMISSION ASSEMBLY

6.8

MAINSHAFT ASSEMBLY

I:.l'-‘n'.ﬁ AMNIMNG

Always wear proper eye protection when remowing re-
taining rings. Usa the correct retaining ring pliers. Verity
that the tips of the pliers are not damaged or excessively
worn. Slippage could propel the ring with enough force
io cause death or sarious injury.

During sssambly, the spilt bearings and the (nlemal
bores of the gears musi be lubricated with SPORAT-
TRANS FLUID prior 1o assembly. Leaving thess parts dry
could accalarate wear at stari-up.

{. Sea Figure 8-81. Install new retaining ring (1) onlo main-
ghafl in tha first ring groove from the threaded end of the
misinahat

2. Elide mainshak 1st gaar (2), dentfied by o groowes n
gear teath, onlo mainshall with the lork groowe lacing
mainghaf 4th gear (1),

NOTE

Soe Figure 8-60. The shifting fork groove on mainshaf st

pear has bean made 0,020 widés than axishing madnahall fesd

gaar (Part No. 35762-884) fo accommodaie the niev lyle
shiftng lork and Ras & s DT NUmDer,

3, 500 Figuro 8-81. Install new retaining ring (3)
A. Inatall hrust washor (4) onlo mainshall
b, |nstall splt beanng (5) onto mainaha

£.  Inatall mainshall 3rd goar (8) onto shalft over beanng
{5). 3rd gaar is metalled with shiftng lugs meay from
151 géar mainshalt,

Figure 6-60. Mew Malnshaft 18t Gear
with ldentification Grooves

install hrusl washor (7) and new relaining ring (B) maot
to mainshaft 3rd gear (6)

install thwusl washor (3) on threaded and of manahal
naxt 10 retaining ring (1)

install apit bearng (10) ondo malnshaft neod 10 hrost
washor (9)

Install mainshafl 4th gear (11), which can be identifiad by
the two radial ghoowes on ané Bide, ontd malnehall over
St baanng (10) and againgl thrusl washes (3]

install spaces (12) onto &nd of mainshail.

111 Ml
-
= S| e, S
S 06 e b
I | R
rd | e
-"‘:-\. _.-"I"' e, e F o
(8) (7) (&) (5) (4 3
S | L Mgl o, o _—
1. Retaining ring 6. Mainshaft 3rd
2. Mainshaft 1st 7. Thrust washer
3. Retaining ring B. Retaining ring
4.  Thrust washer 8. Thrust washer
5. Split bearing 10. Spiit bearing

Left Crankcase

[
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i
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COUNTERSHAFT ASSEMBLY

Hﬂm Wwear proper eye protection when removing re-
taining rings. Use the correct retaining ring pliers. Verify
that the tips of the pliers are not damaged or axcessively
worn. Slippage could propel the ring with enough force

1o cause death or serious Injury.
During assambly, the split bearings and the Intermal
bores of the gears musi be lubricated with SPORT-

TRANS FLUID prior to assambly. Leaving these parts dry
could accelerate waar at start-up.

1. Sas Figure 8-82. install new retaining ring (1) &nd minsst
washer [2) onto countershall in e SSCond Ang QroowD
fram the end with inlerndal thresds.

install splil bearing (4) onto countershal

Locate courtarshal 151 gear (), dentified by ong kel
groove al one side, and slide gear onto shaft. Position
QRAT cver baaring (4).

w e

4, Install thrust washer (5) and new retaining ring (8) nexl
o countershaft 15t gear (3).

5. Install coundershat 3nd gear (T) on counlershatt with fork
groove facing away from countershaft 1st gear (3).

6 Instel mew retaining ring (B) on countershafl. Position
nw retaining ring in the second ring groove from the
end, Install thrust washer (3) next fo refaining ring (B).
install split bearg (10) in seat next to washer (3).

5  inetsll countershall 2nd gear (11) with the locking dogs
acing countershaft 3rd gear (7).

install countershaft Sth gear (12) on countershatt,
Install new retaining ring (13) on countershaf.

Locate courtershaft 4th gear (14). This flat, shoulder
less gear i splned and has a single radial groove at one
gicde. Position gear naxl 10 retalning ring (B) on counlar-
shafi. Place beveled spacer (15) over and of shaft with
Develed side sway from counbershaft 4th gear (14),

NOTE
Af thig poent both mainghalr and courershial! sub-assemblies
fre ready fo be pressed inlg Ihe Bl crankoase hall,

LAl

1. Retaining ring

2. Thrust washer
3. Countershaft 18t
4, Spiit bearing

5. Thrust washer
6, Retaining ring

Left Crankoasa

1) @ LEJ (0 | 5):1#, g!) (15‘H

Mot

13. Retaining ring
14. Counterahaft 4th




MAIN DRIVE GEAR 6.9

REMOVAL

1. Spit crankcases in hall, See 8.8 CASE DISASSEMBLY
FOR TRAMSMISSION REMOVAL.

aaaaaaaa .I.IHJH:!::;-T
2. Remove ransmission as an assembly. See 6.7 TRANS- =i
== L

MISSIOM DISASSEMBLY

& Difduia

——

e G =
g
i

Figure 8-85 Removing Main Drive Gear

5 Ses Figus 885 Amsambis MAIN DRIVE GEAR
REMOVER AND IMSTALLER (Part Mo, HD-353164A) with
CROSS PLATE (Part No. B-4584T).

6. Insert boll (Z) through cross plate (1) and Sth gear (3)

| e p e e
2. Neesdle bearing (2)
Saal

8

3. See Figure 8-63. From inside case tap out seal at end of  Main drive gear bearing will also have to be replaced.

malinshatt 5th gear. Discard soal, 7. At outside of case, place driver (4) and thrust washer (5)
over end of bolt (2). install and lighten nut (6) until Sth
gear (3) is free.

Flgure 6-64. Bearing Remover Cross Plate Mounting
(Part No. B-45847)



DISASSEMBLY

Drive oul nesdie bearings from ingide bore of main dikve
gear. Do nol reuse Deanngs after remosl.

!

ASSEMBLY

See Figure 6-66. Use INNEROUTER MAIN DRIVE
GEAR MEEDLE BEARING INSTALLATION TOOL (Parl
Mo, HO-37842-A) lor assembly. Select which end of ool

1,

2

oS,

i, The end stamped 0.080 in. (2.032 mmj is lor dmvang

tha bearing into he INner and.

b The end samped 0.315 n. (B.001 mm) s kor e

ousber g Dadnmg.

1. Ram on end of preas
2. Needie bearing installation tool
3. Main drive gear

Figure 6-66. Needle Bearing installation Tool

Agpamble parts, The installabon tool will aulcmabcally

——

bottom on the gear when Ui comect depth s reached.

Place main drive gaar on a press

Press in the outer bearing 1o a depth of 0.315-0.285

in. (8.001-7.239 mm).

g. Press in the inner bearing to a depth of 0,080 n.

(2,032 mm).

INSTALLATION

1. Raplace man drive geer bearing.

A0 Ehos

1. Thrust washer 4, Main drive gear
2. Boit 5. Washer

3. instsller cup 6. Hut

Figure 6-67. Main Drive Gear Installation

2 See Figure 8-67. Uss MAIN DRIVE GEAR REMOVER

AMD INSTALLER (Part Mo, HD-35316-A) for assambly,

a  Take bolt (2) and place washor (5) followed by main
drive paar (4) over end of bolt

b, From insids of case insorl boll And mamn drme QRar
throwgh mingr race of ball Baanng,

g Inser threaded end of bolt (2) through instalier cup
(3) and thrust washaer (1)

d. Theead nut (8) onlo end of bol (2). Tighten nul (3)
unlil ghoulder on gear (4) botioms Agalnat INMer recs
of baarning



3. Ges Figure 6-68. Tap in new seal (3) &t threaded and of
5th gear to a depth of 0.0&60-0.030 in_ (1.524-0. T2 mm).

4.  Ses Figure 6-69. Place new guad ring ower threaded end

of fifth gear, and position next to e gear taper. insiall
spacer over threaded end of fifth gear with chamisred

end toward quad ring. Siide spacer up against bearing.
5. Inztal large seal.
a. Coal lips of seal with SPORT-TRANS FLLID.

b. Position seal owver spacer with lips of seal loward
Case.

¢. LUse MAIN DRIVE GEAR SEAL INSTALLER (Part |
Mo, HD-41488) to gently tap saal inlo Dore of case
urilil the oulside of seal i flush with outer edge of
bore,

—————e g e

NOTE 1

I i accepiable fo recess séal o about 0.030 in. (0L782 mm)
below owter edge of bore. Seal will be controlied by tool

B0 il

oo

il saal 10. il seal
Right crankcase half 11. Bushing, shifler drum
Ball bearing 12 Bearing [cloged end), countershaf

Figure 6-68. Transmission Assembly Right Crenkcase Half




TRANSMISSION RIGHT CASE BEARINGS 6.10

REMOVAL 6. To install new bushing, use SNAP-ON BUSHING
DRIVER SET (Part No. A-157C) with & 1/2 inch adapler

{Part No. A157-8).

NOTE 7. Lubricate bushing with SPOAT-TRANS FLUID.

e Figure 5-68. Rafer to Transmission dassmbly night cramk-

case hall, for ipcation of tema discussed on this page.

1. FAemove iransmission assembly. Ses 6.7 TRAMSMIS-
SION DISASSEMBLY.

2. See Figure 6-89. Remowve main drive 5th gear. Use MAIN

DRIVE GEAR REMOVER AMD INSTALLER [Part No
HD-35316A). See 6.9 MAIN DRIVE GEAR

3. Al outside of case remove saal néxd o 5ih gaar baanng
retaines, Femdove rétaining nng

4. From inside rensmission case orive Dearngs (St gear,
countarshaft or shifier ahaft) out of bores. Cansfully tap
bearings free by working around Dearng Cameter o
ksap baaring Irom skiwing,

INSTALLATION

Mainshaft 5th Gear Ball Bearing

1, See Figure 8-70. Locate MAIN DRIVE GEAR REMOVER
AND INSTALLER (Part No. HD-35316-A). Piacs cross-
plate ping in appropriale Rokés In FANSMIESION CASE

2. See Figurs 871, insert bolt (2) through croas plate (1)
new bearing (3). driver (4) and thrust bearing (5). Thread
nut (6) on end of bolt. Tighten nut carefully unil bearng
I8 started in bore squarely. Tighten nut (8) until beanng =
seated against shoulder in bore.

3. Atoutside of case install beveled retaining ring in grocve
imgide beaaring bore with beveled side facing outaide of
case

4, Lubricale bearing with SPORT-TRAMNS FLLID.

Countershaft Needle Bearing

1. Find a suitable bearing driver 1-1M . [31.75 mm) N
diameater.

2. See Figure 8-89. From the outside of the case piace the
neadie baaring open end firsl nead 1o the baanng bom.
Haoid the driver squarely against the closed end of The
bearing and tap the bearing into place. The bearing i
properly posiioned when I i driven nward fSush of
0,030 . (0.762 mm) below the oulside surlace of the
cass.

3. Lubricate bearing with SPORAT-TRANS FLLID.

Shifter Drum Bushing

4. Ses Figure 5-69. The shifier drum bushing (11) = a
press fit in the right crankcase hall, Inspect the bushing
against the corresponding -end of the shifter drum fior
proper fit and wear.

5 I bushing is to be replaced. use a BUSHING AND
BEARING PLULLER (Part No. HD-95760-69A) with a 12
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TRANSMISSION LEFT CASE BEARINGS 6.11

REMOVAL

NOTE

Sse Figure &-72. Refer to Transmission assembly left crank-
case hall, for location of items discussed on s page.

Mainshaft and Countershaft Bearings

1. Split crankcases in hall. See 6.8 CASE DISASSEMBLY
FOR TRANSMISSION REMOWVAL.

2. Remove shifter forks and drum. See 8.8 TRANSMIS-
G0N ASSEMBLY under 8.7 TRANSMISSION DISAS-
SEMBLY,

3. Femove countershaft and mainshafl. See 6.7 TRANS-
MISSION DISASSEMBLY.

4. Inspect the mainshaft and countershall ball Deanngs for
pitting. scoring, discoloralion of oiher damags.

. 1. Retsining ring 3. Bearing, mainshatt
6. Ses Figure 8-73. If bearing replacement is requinsd, s
mnmmmmq:n.ﬂmmn{ignﬁ:mﬁw _:._lhhlmnrhu b e
-On Part No. PR-36). Pross oul bearings (3, 4) e 6-73. Ball
kit g . Figure Bearing Assembly
Shift Drum Bushing
Tt
Inspect the snifter drum bushing for pating. SConng, diScokor-
ation or excessive wear. Il bushing requires replacement Press bushing to
press bushing oul of crankcase from either side. . contact shoulder In
crankcase hall

INSTALLATION

Mainshaft and Countershaft Bearings

1. Place crankcaso on press with ingide surface of crank- Shift drum
case downward. | bushing .

2. Lay bearing squarely over bore with printed side of bear- - Outside
ing upward. Place a pressing tool (sighlly smaller than 13 . crankcaso
cutside diameter of bearing) against cuter race. Pross ~J
bearing into bore until bearing botioms against shoulder. \

© 3. Instal mew retaining ring with beveled side [cing away
from bearing.

Shift Drum Bushing

1, Place crankcase on press with oulside surisce of crank-
case downward.

2. Ses Figure 6-74. Lay bushing squarsly over bore. Lising
a pressing tool larger than diameter of bushing. press
bushing into bore wnll bushing contacts shouldar i kel
crankcase hall, If using a pressing fool larger than diam-
eter ol bushing, the pressing fool will boflom against
crankcase when bushing is Rush with Iop surisce.

Figure 6-74. Shift Drum Bushing Assembly




TRANSMISSION INSTALLATION 6.12

INSTALLATION

NOTE
After re-instaiing the ransmission assembly vorify har af
parts have beon propedy ingtalsd. See Figure 672

6.9 MAIN DRIVE GEAR

6.0 THANSMISSION ASSEMBLY

6.11 TRANSMISSION LEFT CASE BEARINGS
&.10 TRANSMISEION RIGHT CASE BEARINGS

Arbor press

Transmission Installer (Part No, B-43585.3)
Tronamisnbon aesembly

Loft case half

1
2.
1

4

Figure T8 HuulquTmm-lhnmLtliﬂnumH

3 So0 Figure 6-T5. Place left case half over transmission
aesembly and install TRANSMISSION INSTALLER

1. Arbor press (Part Mo, B-43985-3) inlo crankcase
| : E,:t’::::q:,ﬂ - H“ J 4 Sea Figue 6-T6. Press crankcase onio fransmission
4. Transmission Remover/instalier fixture SR NS N ———
[Part No. B-43985-2) 5 Remove COUNTERSHAFT GUIDE ADAFTER

{Pari Mo. B-43985-4)
Remown ransmission assembly and lef crankcasa hall

from fixtune
1. See Figure 6-75. Place iranamission assembly onlo ) y
TRANSMISSION REMOVERINSTALLER FIXTURE 7. Re-nstall ransmisson assembly and left crankcase ha

[Part No. B-43885-2) on arbor press. - — e
2. Install COUNTERSHAFT GUIDE ADAPTER : Imm:—:uﬂ;ﬂmrn :'::r o Eha i -
(Part Mo B-43985-4). ; y il
9. Install shifter forks, shafis and shifler drem
Sea 6.8 TRANSMISSION ASSEMBLY.

Flgure 6-75. Tranamission Assambly in Fixture 8



SHIFTER FORKS AND DRUM

ASSEMBLY
! NOTES
® Ses Figure 6-77. Shifter fork design allows lor ong com-

mon part mamber for ail three shiffer forke. Az he rans-
migsion rumns, sach shifier fork develops a ceriam wedr
[aftern with s manng pars. For this reason, if 5 impor-
tant thalt each shifler fork be reinsialed in is onginagl
location.

AheAys bnicaie the shalt bove in aach shifting fork with
Sport Transmission Lube bafore assemibiy

Flgure 6-77. Shifter Forks, Drum and Shafts

]

Place the 4th geer shifier fork on the appropriste main-
shail sliding Qear.

Ireslall the: shifter drum ndo e el s hall wilh Bhe pre-
viously scribed line at the & o'cock position, This will
place the shifter drum in the 4th gear position.

Sea Figume 6-TH. Place the 3nd and 5Ih Qear shifter fork
on the appropriste mainshatt shding gear and instsll the
shifier fork shaft through the two inslaled shifber lorks
and nto the left case half

insiall the 15 and 2nd gear shifler lork on the approgr -
gte countershefi shding gear and instell the remaiming
shifer kork Shall hrowgh he s nstaled shifter lork and
imo the eft case hall.

Figure 6-78. Installing Shin Fork Shafts

NOTE

Se0 Figure &-78. install shifter fork ghafts in the ik case haW

by kghtly lapping on e ond with a brazs hammer unil

sdaiag i hone






INSTALLING RIGHT CRANKCASE

1. Ses Figure 6-80. Install e fywheel assembly nlo e
left crankcase half using CRAMKSHAFT GUIDE TOOL
i1 Part Mo, HD-423235.

\\

| FMI-IE.I-:ML&MMMMIIE D'elock

B . (Tranamission in 4th Gear)
Flgure &-80. Inatalling Flywhesl Assembly Using Crank-
shaft Guide Tool (Part No. HD-42326) 3 Ses Figure 6-82 Place Transmission in the Ath gear
posimion. The scribed line on the shifting drum should be
NOTE i B o'clock

The Gear Datent Assembiy Ald is used o move the gear
detard lever claar of the shifter drum b assembly purposes

| o aes

Figure 6-83. Crankcase Halves

4 See Fgure 6-83. Assembls crankcase halves together.
A Apply a thin coal of DOW CORNING SILASTIO
#7312 clear sealant 0 crankcase joint faces
b, Apply several drops of LOCTITE 262 (red) fo lasi
Figure §-81, Gear Detent Agsemibly Abd fow threads.
(Part No. B-45520) c See Figure 6-79. Tighten 5/16-in_ fastensrs to 15-10
fi-dbs (20.3-25 Nmi).

2. See Figure 6-81. Retract detent assembly in nght cass
half and install GEAR DETENT ASSEMBLY AID (Part
Mo, B-45520) until it has botiomed in nght case half



SHIFTER SHAFT INSTALLATION

INSTALLATION

1, See Figure 6-84. Comectly install shifler relum spang
onto the reverse side of the shifler shaft sssemibly belor
plicing shaft in left crankcass half.

Figura 8-B4. Shifter Bhati Return Spring
{Correctly Installed)

CALFTICHN

Sea Figure 8-85. The shifter shafl retum apring can be
installed Incorrectly and then assembled in the lef
crankcass half. Failure to install the spring property will
result in improper shifting.

s ek

Figure 8-B5, Shifter Shafi Return Spring
{Incorrectly Installed)

Flgure &-BE. installing Ehiﬁ;rs-l-uﬂ.nnmw

So0 Figure 8-88. Depress ratche! arms and inserl shall
assembly into the bushing In e 6N cass hall and
reloass. Raichat arma should now be mside the ond
plats of the shifler drum conlacting the: shifter drum pinge

TORX screw
Retention collar -

Figure 8-87. Countershaf Retalner

See Figure 6-87. Posilion relention collar (2] next 1o end

of countershaft with beveled sade facing ouwlward

a Apply several drops of LOCTITE 243 (blue) to last
low Thiesaos.

b Insert screw (1) through retenbon collar (2) and

i inbo @nd of Shaft.

Flace transmission in gear and fighten TORX scrow

(1] to 13-17 R-lb= [ 18-23 Nm)

[l



TRANSMISSION SPROCKET

6.14

\REMOVAL

B-45658

PART NO.

HD-g4660-378

1.

Loosen rear sxis pinch fmstensr. See IDLER PULLEY
REMOVAL ini 1.9 DRIVE BELT SYSTEM.

Urnthread axle approoimately 15 threads o relsase lon-
ghon froam deivie Dadl.

Remove front sprocket cover. See 230 SPROCKET
COVER.,

Whee! nut
Stud (2)

Idier pulley bracket nut with washar [2)
Wheal fastener

Figure 6-88. idler Pulley Assembly

1
Z
3.
4. ldler pulley bracket
5.
8.

See Figure 6-B8. Remove both bracket nuis with wash-
ars (&) attaching idler pullsy (4) to shuds (3)

Slice kdler pulley sssembiy off studs.

Inspect pulley by spinning wheel (1) and cheddng for

If pulley whesal needs eplacemsant, remowe Bsiener (6]
and mat (3) from dler pulley bracket (2) and discand
Replace with new pulley whasal (1)

NOUTE

| o el

Ll

Socket head screw (2]

Lockplate
Transmission sprockest nut (lefi-hand throads)
Transmission sprocket

Main drive gaar

Figuré 8-89. Tranamisslon Sprocket

Sos Figure 8-85. Piacs tranamission in first gaar.
Ramove two socket head screws (1) and lockplate (2).

Tranemission sprockst nut has lefi-hand threads. Turn
nut clockwise o loosen and remove from maln drive
gear shaft

)

Femove transmission sprocke! nut (3) from main drive
goar (5) using MAINSHAFT LOCKNUT WRENCH (Part
Mo HD-24650-37B). Use an air impact wrench for besl
reec s

10. Remove secondary dnve belt from transmission

sprocke]. Femowe tmnsamisakon sprocket (4) from main
drive gaar (5).



INSTALLATION

1, See Figure 6-80. Install transmisson sprocket (4) wih
spoondany drive belt onto main drive gear (5)

2. Place ransmission in Aeutral

3. Apply a few dropa of LOCTITE 262 (red) o the left-hand
threads of transmission sprocket nut (3) and sghity coat
the washer-taced side with clean H-D 20WS0 engine od
Wips off any axcess o,

4. Position nut with washer-faced side facng tersmisson
aprockst. Turn the nul counlerciociowias o install i onio
rhalin drive gesr

1. Sprockst holding tool (Part No. B-45859)
2. Malnahaft locknut wrench
[ (Part No. HD-04880-378)

Figure 6-90. Tranamission Sprocket Tightening ]

5. See Figure 8-90. Install SPROCKET HOLDING TOOL
(Fart Mo B-45658) as shown

B Using MAINSHAFT LOCENUT WRHENCH (Far No. HL-
B4660-178) and & torgue wranch. tighten sprociet nut to
50 fi-lbs (67.8 Mm) INITIAL TORCUE ONLY.



w0 |l

1. Tranamisalon sprocked mut
2. Transmission sprocket
3. Line scribed on nut and sprocket

Figure 6-91 l.lglurl;g Transmisshon Sprocket

7. See Figure &-81. Scribé & liné on e lransmission
sprocket nul and continue the ne on the ransmisson
sprocket as shown

8. Tighten the transmission sprockst nut an sddmonal 300
ag”

9.  Ses Figure 5-80. Inatall iockplate ower nul &0 Tl b of
lockplates four drilled holes (diagonally opposite) akgn
with sprocket’s two tapped holes

NOTE
The lockpiale has four screw holes and can be furmed o
aithar gide, 80 you should be abde lo find & posivon withou!
Minarng o addionatly Sghfen the AUt If pou cAnnor Allgn e
screw haled propery: the nul may be addifionally TIGHT
ENED uriil the screw holes ine up, bt do not excesd 45",
NEVER LOOSEN nul fo align the scrow holps

Maximum allowable tightening of sprocket nut is 45" of
counterclockwise rotation, after initially tighbening to 50
fi-ibz. Do not loosen sprocket nut while sttempting fo
align the screw holes. f you cannot align lockplate and
sprocket screw holes, nut may be additicnally tightenad
. 457 as specified above. Tightening 100 much or too littke
may causa the nut fo come loose during vehicle opers-
tion.i you cannot align lockplate and sprocket screw
holes, nut may be additionally tightensd wniil screw
holes align.

10. See Figure 6-89. Install two socket head screws: Trgugh
aligned holes of lockplate and inio tapped holes of
sprocket. Tighten to 90-110 in-lbs (10.2-12.4 Mm)

NOTE

The owiging cguipmeant socker head screws (1) hawve threan-
lnciing compound applied 0 them. Since s compound
remains siiective ior about three removalinsfallation cycles,
he onginal screws may be reused up fo thres times. Affer the
fwr removalinstallanon cycie, eplace bofh sorews willl new
SCNEWS iieniical io e original,

11. See Figure 6-88. Shide idler pulley assembly on o sluds
(4], inztall rafs and washers (5) and tighten to 35-35 fi-
o (44 7447 45 Nm)

12, mslal froni sprocket cower. See 2.30 SPROCKET
COVER

Hever remove rear axle with swingarm brace removed,

1. Axbe
2.  Pinch bolt tastensr

Figure 6-92. Rear Whesl Mounting. Right Side
13. See Figure 6-92. Tighlen rear axle (1) to 48-52 fi-Ibs (65
70 Nm)

14. Tighten rear axle pinch tastener (2] 0 40-45 fi-lbs (54-
61 Mm)

15 Inatall Chich assembly. primary chain and engine
sprockst See 6.4 PRIMARY DRIVE/CLUTGH,

16. Install prmary cover. See 6.2 PRIMARY CHAIM.

17. Assemble pgearcase. See 316 GEARCASE COVER
AND CAM GEARS

18. Assemble top end. See 3.6 CYLINDER HEAD.

18. Remove engine from ENGINE SUPPDRT STAND (Part
Mo. HD-42310'HD-43646 or HD-43682),

20. Install engine in chassis. See 3.4 STRIPPING MOTOR-
CYCLE FOR ENGINE SERVICE.

i B ermsenewsmieaisas maall s B e o s Bl ek o R
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SPECIFICATIONS

T

Table 7-1. Battery Specifications Table 7-4. Regulator Speclifications
BATTERY | REGULATOR
Size 12 VD12 AH200CCA | Voltage Output @ 3600 RPM | 14.3-14.7 VDC®@ 75° F
'Tvpe — = (24" C)
| Amperes @ 3500 RPM | 24-38 Amps
Table 7-2. Spark Plug Specifications 3
Table 7-5. Ignition Coil Specifications
SPARK PLUGS r
v rrp— . IGHITION COIL RESISTAMCE
Noe . ——y Prirmary Winding 0.5-0.7 ohms
Goo { 0,035 in. = Sacondary Windng HDIJ-H'DD ohms
T ' 11-18 f-Ib& 1524 Nm
) I 1 Table 7-6. Electrical System Specifications
:':ﬂ: w' "““_m"“ 1,430-3,380 ohms = .
| ELECTRICAL SYSTEM AMPERES
Man Mar tuse 30
. Specifications -
Table 7-3. Alternator - 5
ALTERNATOR | Light fuse 15
AC Volags Output 18-230 VAC pir 1000 angine APM | | ACORRSOTY fuse 7.5
Stator Coll Resistance 0.1-0.3 Ol | BrakeHorm fuse 15
| ECM fuse TS
Key switch tuse 15
| Cooking fan fuse 75
Table 7-7. Specifications
: .
BULB CHART | m'i WATTS AMPS Hul mi . IEl R
Bulb (H3) { 2 55 ! 458 68916-98
Headlights : .
. E’"‘“" "r'r""" . 1 4 0.33 Y0026, 02A8
: Tai'Stop Lamp 1 521 0.4211.75 Yo4018.2U
Marker Lamps |
[T‘u:ml;-m Wt ! e 4 10.0 0.84 Y0042 K
I )
Spesdometerand | Indicator, Spesdomater and Tachomsder LED s are part of the instrument module and are not repdaceshle.
Tachometer Entire assemily miust be replaced F LED falls. ' {
Mlumination




TORQUE VALUES

\

ITEM TORGQUE HNOTES |
EIHBryH]hEﬁrhrﬁhﬂr B0-85 In-ibg: 7-10 Nm page 7-30
Battery terminal tastener 72-06 in-lbs B-11 Nm page 7-29, page 7-35, page 7-62
Fork clamp, upper 17-18 fi-lbs Z3-26 Nm LOCTITE 272, page 7-8
Fuse block mounting iastenars | 72-06indbs | 8.1-70.8Nm | page T-61
Handlgbar  control  housing ’ .
screws (et side) g s T bl bt
Handlebar control  housing
screws (right side) FeMpRe | 30 W L K SRR, pgt T )
Horn lastenar 72-96indbs | B8.1-10.8 MNm | page 7-55
Ignetion swilch body lastener 12-36 In-lbs 1.4-40Nm | page 7-7
Igniticn swiich fastanar 18-20 ibs | 24.4-27.1 Nm  LOCTITE THREADLOCKER 272, page 7-8
Intrument module Ksianes 12-36 In-lba 1.4-40Mm | pags 7-47
_ — T
Main battery grownd 48-72 In-ibs E4-8.1Nm | page 7-30, page T-82
Neutral indicator swich 38-80 in-lbs 4-8.8 Nm LOCTITE THREADLOCKER 243 (blua), paga T-57
:.M block mounting faten- | o inibs | 8.1-108Nm | page7-81
RAotor maunting aslanars $0-110 in-lbs 10-12 Nm imwmmnm T-27
Spark plugs 11-18 f-lbs 15-24 MNmi. lmr-i

| T-27 TORX with refaining compound, replace with new

Stator TORX mounting screws | 30-40 in-lbs 34Nm | after sach . 787
Stearing haad winng clamp 16-18 R-ba . 7-24 A Nm | page T-61
Stearing stem cap 38-42 -t 52-57 Nm page T-8
Stewring stem pinch fastaner 17-19 f-bs 2328 Mm | LOCTITE 272, page 7-8
Turn signal fastener (rear) 25-28 in-ibe 2832Nm | page 7-42
Turn sigral fastenars (front) 25-28 in-iba 28-32Nm | page T-42
Turn signal lasher astenar 30-40 in-lbe J445Nm | page 7T-43
Wﬂ“"m MOUNENG | sg80imdbe | 4068Nm | use new fastoners. page 7-28

i

P ¥



IGNITION SYSTEM

y

R —\

GENERAL

The vehicle uses &8 breakeress inductive-discharge ignition
W-hmmm-mﬂmﬁ-
cuit. The primary circuit consists of the bamery, main fuse,
iﬂnmnnmmycﬂmmm
timer and associated wiring. The secondary circuil condists of
the secondary coll, spark plugs and associated wiring. See
Figure 7-1.

DIGITAL TECHNICIAN (Part No. HD-44750) can access the
information received by and stored in the electrons control
rmiodub,

The electronic conlrol madule (ECM) is located in the fainng.
The module has three primary funchons. Firsl, | computes
the spark advance for proper ignition liming based on sonsor
inpul, Second, it controls (he Independent, primary windings
of the spark coil and |s thus able o provide sequential and
indepandent fring of the spark plugs (non wasle Spark)
Third, it calculates the corect ainfusl ratio Dased on inpul
from the Sensors.

The alectronic conirol module contains all the solid-stale
components used n the ignition system. The dwell time for
the ignition coll is also calculated by the ECM microprocessor
and s dependent upon battery woltage. The programmed
dvoedl i an added feature o keep battery drin 1o & Minemum
and 1o adequately charge the coil at all speeds. The ECM has
aided  protection agans! ransent volagos, CONDAUDUS
teverse vollage profection and damage due 10 pump SIS
The ECM is fully encioged 10 protect it from vibraton, dust.
water and oi. The module s not repairable. Replace the unt #
it bails.

The ECM usas six difleren] $8naors 1o MONADT Mier demands
and changing engine conditions. Those SensSor are:

Thrattle Position (TP) Sensor

Cam Position (CMP) Sensor
Intake Air Temperature (IAT) Sensor
Engine Temperature (ET) Sensor
Omygen (02) Sensor

Bank Angle Sensor (BAS)

The ECM uses the information provided by the throltie posi-
fion and cam position sensors 1o calculate how much air &
entering the engine.The throttle posilion sanacr monilors the
amouwnl of alr entering the engine by how fr e throfle s
open, whether it is opening or closing and how fast it i open-
ing or closing. The IAT sensor measures the lemperature of
Ihe air entering the engine, providing the rest of the informa-
tion necessary to determine the denaity of the air entering the
engine. The ECM also monitors the cam position sensor 10
datarmine the exact position of both cylinders in e combus-
lisn cycle and the engine speed.

The ET sensor provides the ECM the cusment engine fampes-
ature. Proper fuel and spark delivery are dependent on the
ternperature of the enging. The ECM will provide a richer fusl
mixture on start up and a higher degres of spark advance. As
the vehicle warms up 10 operating lemperature the fusl mix-

Cooling fan actuation i controllad by the ECM., With key OM,
fan tums on when engine cylinder head temperaiure recives
2207 C (428° F) and shuls off. when temperature reaches
180° C (356° F). With key OFF, fan turns on when engine
lempersture reaches 170° C (338° F) and shuts off when
temperaiure reaches 150° C [(302° F).

Tha information provided by the D2 sensor allows the ECM 1o
ensune & proper ainfuel mixture by monitoring the Tinal com-
pustion efficiency n Ihe exhaust system. This ensures opti-
mum engine perlormance &t any allitude or barometric
pressure. The 02 sensor input fo the ECM I8 required o
gnsure a sioichiometric (14.7;1) aicfuel ratio during clogsad
loop oporation.

The Bank Angle Sensor (BAS) provides input to the ECM on
whathes the vehicke loan is greater than prodelérmingd bank
angle lmit. As long as ean angle does nol excesd limit, fuel
supply and ignilion operation are unaffected. |f the vehiclo
excesds the predelermined bank angle limit, the BAS will
imtermupd the opemtion of the igniion system and fusl Suppy.
To reset system, return vehicie 1o the uprighl position and
switch iy OFF

The ECM-controlied ignition coil fires each spark plug inde-
pandently on the compress:on siroke of aach cylinder (no
waste spark). The spark plug in the front cylinder fires al the
#nd ol that cylinder's compression stroke. thareby igniting the
alfusl mibcture, The same sequence oocurs al the and of the
rear cylinder's compreasion stroke (thoreby igniting the air!
fusl mixture n the near cylindes),

The rotor and cam position sensor are localed in the gear-
case cover on the right sxde of the molorcycle. The Cam posi-
tion sensor consists of a Hall-effec! device, magnet and plale.
The plate is mounted over a rotating cup (“rolor cup®). The
notor Cup § mounled on the camshalt and opermies &1 one-
half crankshafl spead. As the rolor cup Turng nBsda the gaar-
case. six asgymmatrical teeth on the rotor cup sequentially
break the magnetic fisld betwoen the magnet and Ihe Hal-
eflect dovice. The adges of hese teeth are cut to correspond
jo specific positions of the camshaft during the engine cycle
such a8 TDC for the front oylinder. The oulput of the cam
position sensor B used by the ECM io not only delermine
enging position, but also lo calculate engine speed. This
melhod of measuring camshaft position providis accurals
information on enging position down fo zeno engine epeed.

For mose information on the sensors used in conjunction with
the ECM see Section 4 Fusl Systam.

See the wiring diagrams in the Appendix lor additional infor-
maion on igrlion SYSIem crcuts. .

TROUBLESHOOTING

Ses Sachon 4 Fuel System for troubleshooting informalion.



1. Pop rivet (2)
2. Timer cover

3. Screw (2)

4. Timer plate stud (2)

| 5. SBecondary lock

6. Cam position sensor connector [14] 1

7. Terminal pin ™.

& Electronic contral module (ECM) 3
2. Spark plug (2) i
10. Rear spark plug cable 10 &
11. Fastener (2) e :
12. Ignition coil

13. Front spark plug cable
14. Engine mount

15. Gearcase cover

16. Seal

17. Trigger rolor

18. Trigger rotor bolt

19. Cam positlon sensor |
20. Inner cover

Flaurm 7-1 l=nton Sysiam Cormmesrerie



IGNITION/HEADLIGHT KEY SWITCH 7.3

GENERAL Table 7-8. Ignition Key Switch Positions
ikl S T TR i LI . :

Era— O R

DO NOT modify the ignitionheadiight switch wiring to  OFF oft | off yes

circumvent the automatic-on headlight festure. Visibility P ot Cas nols & yes

Is 8 major concern for molorcyclists. Failure 1o have — Tabke 7-8. |

proper headlight operation could result in death or serl- OM on | 1] |

Ve Iy LOCK off ol | WG |

RN T Table 7-0. Indicator Markers

When tuming off the ignition, verify that the key I8 -
removed in the OFF position and that the lights are not I'I'E.II ‘ \
left on. H the rider stops the mmm |

removes the key in the P position, the battery will be Wm""“‘m‘l"
drained of its charge If the vehicle is left standing too {(European mooaks anly)

——

long. Headight high beam oll can be
aclvalod

NOTE SN RN R i e

The key locks (he ignitlon system and s romovabie in bolh Haaciaghl low DA afl | on"

clockwise from the LOCK position and aliows the nder o Ingtrument module  llumination -

on
ramove the koy whie leaving the Gghts on. Whan e oy = lamps

S— el WET —
piaced in the P position, several indicator markers Are of can Stop lamp can be
be achiviniod. Sas Table -9 activbed
Front and near huim sspnals cAan be actrited
Hom | cannol bo | can be

activaled | activated

* Bun swilch miust ba on

OM position

OFF position

PUSH DETENT

LOCK position

PARKING LIGHT position

Upper triple clamp

S

Figure 7-2. Ignition/Headlight Key Switch



REMOVAL

1.

Aemowve seat. Sees 2 .38 SEAT

To protect against accidental start-up of wehicle, discon-
nect the negative battery cable before procesding. Inade-
quate safaty precautions could result in death or serous
injury.

2
3.

10
11

Diaconmect negative batery cable

S5e¢ Figuse T-8. Cul cable sirmp (2) holding igniion
awiich, fuse block and nght handlebar saich wires
Disconnect ignition switch connecior [35] (3).

Sea Figure 7-1. Femowe cabls sirsps ansched o the
upper fork clamp.

Remowe airbox cover. See 234 INTAKE CONVER
ASSEMBLY

See Figure 7-4, Remove sigering siem pinch fastenss
(2]

Remove uppar fork clamg pinch asenens (1)

Sae Figure T-4 Hold or brace the lower lork clamg and
rarmove stearing stem cap (3)

Remove the upper fork clamg (4) from forka

Sea Figure 7-5. Use Snag-on Tampor-Resistant T45 Tom
driver. Part No FTXRASE to remove ignition switch fas-
laners (J) securing ignilion switch (4) lo upper fork
clamp. Slice Igriticn fwiich oul of upper lork Clamp

- Figure 7-1. Cable Straps On Upper Fork Clamp

e

- T

Ty |

\NL—
Upper fork clamp pinch fastener (2)

Stem pinch fasienes
Stem cap fashoner
Upper fork clamp

Figure 7-4. Upper Fork Clamp



DISASSEMBLY

1. Ses Figure 7-5. Remowe ignilion switch howsing (5) from
ignition switch (4) by prying Labs on side of housing

‘2. Remove ignition swich body fasteners (1). Separste ign-
tion switch body (2) om ignition switch (4).

ASSEMBLY

NOTE
See Figure 7-5. In next step, be sure wide slof in ignition
swilch housing (5) is installed owver wide Doss on ignibion
swatch ()
1. Push ignition switch housing (5) on 1o ignition switch (4).
NOTE
in paxt ghap. do not force ignilion swilch (4) into ignilion swilch
body (2). I ignition switch does nol easily siide into ignition
switch body rotale siol in ignition switch body willh Scréw-
driver uniil proper installation can be achisved.
2. Mate ignition swich o ignilion seich body.

3, Install ignition switch body fasteners (1). Tighten 1o 12-56
In=loa {1.4-4,0 MNm),

ngnu.wmwmt—mmm



INSTALLATION

1. See Figure 7-4. From undeméath upper triple clamp (£),
Inser ignition ewitch assembly into hole. The wond DFF
slamped on the awitch howsing should tace fronl of vehi-

Y cle

2. See Figure 7-5. Attach ignition switch assembly 10 upper
triple clamp using ignition switch fasleners (3). USE
LOCTITE THREADLOCKER 272 on fastencrs. Tighten
o 18-20 f-Ibs (24.4-27.1 Nm).

3. See Figure 7-4. Install shearing stem cap (3). Tighten but
dio ot torgUe.

4. Inatall upper clamp on fork assembly.
a. Apply LOCTITE 272 1o upper lork clamp pinch tas-
fenars (1),
b. Tighten but do nol lorgue upper fork clamp pinch
fastenars,
¢. Tighten stesring siem cap to 38-47 N-bs (52-57
Km)

d. Install steering siem pinch fastener (2) apphying
LOCTITE 272 and tightening o 17-19 fi-lba (23-28
Mmj.

& Tighten upper fork clamp fastensrs 1o 17-19 A-bs
(23-28 Mmj,

1 Ropeat torqué saquence in steps d and &

5. See Figure 7-8. Connect ignition oy switch connacior
(3} le wiring harnass. Install cable strap (2) arcund igne-
bon switch, luse block and night handiebar safch wirgs

8. Install nirbox assombly. See £.43 AIRBOX

7. Seo Figure 7-3. Attach cable straps 10 upper lork clamp
i Inatall cable strap to the righl of ignition mwich

secunng nght hand switch and brake Bng wires o
upper fork clamp.

b Install cable sirap to the left of ignibon switch secur-
ing laft hand switch and clutch cable wires o upper
foerk clarmp,

B  Insiall negatve bamery cabie

Check for proper headlight operstion before riding
mntmr:h.viﬂbillrulnﬁmmnhrnnumr
clists Failure to have proper headiight operation could

result In death or serious Injury.

#.  Check ignition key switch for proper operaBion. If opera-
lion fails, reread procedure and verify thal ol steps were

_performed,

After installing seat, pull upward on front of seat to be
sura it ia locked In position. If seat is loose, it could shin
during vehicle operation and startie the rider, causing
loss of control which could result in death or serous
imjury.

10. Install zeat. See 2.38 SEAT.

ignition Key Switch

Ignition Key Switch
Connector [33]

—_'__111 1 L_

— mav {2 || 2 | WGY

— (nm 3 |[3 ] e s

— e |[a=n~

Figure 7-7. ignition Key Switch Wiring

—



SPARK PLUG CABLES

GENERAL

Resistor-type high-tension spark plug cables have a carbon-
impregnated fabric core, instead of solid wire, for R0 noese
suppression and improved reliability ol secinone compo-
nents. Use the exact replacement cable for best resulls

REMOVAL

MwannING

Mever disconnect a spark plug cable with the engine run-
ning. # you disconnect a spark plug cable with the
engine running, you may recehve a polantially fatal ehec-
irlc shock from the ignition system which could result in
death or serious Injury.

Whan disconnecting each spark plug cable from s
spark plug terminal, always grasp and pull on the rubber
boot at the end of the cableé assembly (a8 clode &8 DOSS-
bie 1o the spark plug terminal). Do not pull on the cable
portion iisall. Pulling on the cable will damage ithe
cable's carbon core

1. Aamove sirbox assembly. See 4.43 AIRBON

2. See Figure T-8. Disconnect spark plug Cabiss Tnom igns-
tion coil and spark plug terminals. nepect cabics o
damaga

Rear apark plug cabbe
Figure 7-8. Spark Plug Cable Locatlon




INSPECTION

1.

Inspect spark plug cables. Replacs cables that ars wom
or damaged.

) Check for cracks or lonse terminals.
b Check lor inose it on ignition coil and spank phugs.

Check cable boots/caps for cracks or tears. Replace
boats/caps thal are worn or damaged.

NOTE

Baih cables are ihe same lenglh,
3. See Figure 7-9. Check spark plug cable resistance with

8n chmmeter. Replace cables nol mesting resisiance
specilications.

Table 7-10. Spark Plug Cables

SPECIFICATION FRONT & REAR
Langth-in. {mm) -:i;l?::-
:5 Resstance - ohma 1,430-3,380
INSTALLATION
NOTES
& 1o adse inslalalion, melal spark plug cabies o iprabon
oo firsd,

Ses 1.14 SPARK PLUGS for spavk plug irsformsiion.

Connect spark plug cables to ignition coll and spark
plugs. Fasten boota/caps secursly. Tight connections
provide the necessary mostung-prood onvironmenl for
the ignilion coil and spark plug terminals.

Install airbox assembly. See 4.43 AIRBON.




STARTER INTERLOCK

7.5

GENERAL

The starter imterlock system is designed io prevent unin-
tended start-up andor forward moticn of the moborcyck: with
e vehicle's sidestand not retracted.

T circults make up the starter interlock syslem.

Starter Circuit

The starter circuit prevents e molorcycle from being staried
unless a ground has been established at the slarier relay.
This ground may come from one of two SoutEs.

& By placing the motorcycle in neubral and grROUNSING
thirough the noubral Swich.

s By disengaging the clulch and grounding through Ihe
clutch lever switch.

Once the starter circull is grounded and the starter bulion
pushid, the staner relay can be energized. The enegized
reday then parmils the slarter molor 1o crank e engne.

Ignition Circuit

The ignition circuit prevents the molorcycle from aperating
unless a ground B established st the ignition relay. I this
ground s not esteblished, the ignilion system will be not
twmed on and e molorcycle will not run. Grounds may be
CSADNSRE0 TTHEE WaYE.

& By retracting the sidesiand and grounding through the
siestand switch.

# By placing the molorcycle in neutral and grounding
Irunteagn thie neutral switch,

# By dissngaging the cluich and grounding through the
chutch lever swilch.

Mobe thal the ignition circuit allows oparation in gear with
gidestand extended il he cluich is dsengaged. However, if
mé motorcycls i@ in gear with the sidestand extended, and
the clutch is relsasod, the ignitian grownd is kost and the igni-
innwnlm is wnad off. This systom will prevent vehicle
operation # forward molion i$ anempted with the sidestand
L

Table 7-11. Starter Interlock Troubleshooting

Electric startar will nol crank. Banery problems.

CHECK FOR

CORRECTION
See 7.10 BATTERY.

Ingppropriale Qaar melacted. Place vahicl in neutral.
Mwmm Mnmm

nmrdreumduruumhm {

Mrﬂym Lmlnrwrﬂlrw.n‘nimunumm.
periorm slaror relay tests.
| Foliow starter troubleshooling in Section 5. |
Electric starter cranks, but vehicks Sidestand not retracted. Ritract sidestand.
will mot start.
| Motorcycle will not start with side- | Clutch lever not disengaged. | Pull in chuich lever.
| sland relracied. {

Motorcycle will nol start with side- | Igniion rekay problems.

Lmh“'m‘.“ﬂﬂtﬂnutﬁﬂﬂ.m
| igretion Sysiem tests.

relay lests.

Motorcycle will ot start after starter | No spark at spark plug.

! Chack for 12 VDC at coil WBK wire.
Fodiow sgniltion sy=tem troubleshooting.




DIAGNOSTICS

—_—

The reference numbers below comelate with the cincled mum-
bars in the 7.5 STARTER INTERLOCK fiow chars.

1. Gheck diode with an ohmmater as shown in Figure 7-11.
2 Check dioge polarity as shown in Figurs 7-10.

i
!
|

| hideH et _l ;
5 THATGN = e | |
3 Diode 1 Polarity | ]
.r (e (= | ooTom f |
If Diade 2 Polarity !
Figure 7-10. Diode Polarity
B Tew
1 THATGN —
/, E 3 i, . TRATGM
| Coiber
(e o LS
e
) ——
Moy Twilh  igrmon
: - EE-I ba
Gtk
el m @ ©
. [ Tew |
-
13 o m
O 2
= ]
W

Figure 7-12. Diode Wiring



Ignition Test

COMDITION: Sidestand up and key 0N, ransmission in neutral and chu

A Chack 'or groura or [ werz
off airkahain crnecor 33
o prssssnt™
@ ¢
Flaaiir i o TR Cneci tor ground on D9
A DRt i wirs of coreseer | 133
reiay and conmeCinr G reert

s &

Hene et Faspme cper BE ware
s "'"""::""‘“'""H
Py fitniey
o

Starter Test (Part 1 of 2)

ook for ground om THALGN wro of Diode 2
r Cirowred prdser?

==

Rapar o TRULE 0N Gl for growsnad a8 ThY
mhrmﬂﬂiﬁ g on e J Gemans
atar raky. i)
e
] =]
e Dioeks 3wt A
° - Crveck o ground =
s e erwich, hareinal,
Tl prmmahl?
=3 EI'*___I Em]
@l:l-rwu-t. E— Ranat npan on THIY
P iy e ware betweman nisutral ¥ ."--
swiich and [ode 2.




Starter Test (Part 2 of 2)
COMDITION: Sidestand down, kay ON, transmission in gear and culch dsengaged

1 Clusch, fior grgand o TR wins
of Chode 1. Ground present”

E-iua

=

Fhepsar open on THAW Chasc fiow grosursd o
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Figure 7-13. Interlock Circult



TESTING/REPLACEMENT

Sidestand Switch

Emﬁlgum?-ﬂ.ﬁrﬂﬁhﬁﬂ&nﬂﬁﬁu rolry by sadlch
The switch completes a path to ground for the ignition relay
whan the sidestand is in he relracked posion. Test he

switch as follows:
1.  Ramove heat shrink ubsng rom sdeskand
Unplug tha 2-place sidestand switch connecior [50].
3. Test the switch wusing an ohmmsies
a, With sdesland down (Swilch open), e Seilch
shouwld ahow = ohms (infinite ohms)
b With sidestand up |switch closed), ihe swilch shoubd
showd 0 aivine oF lithe reslstance,
4, Replace the assembly wilh & rew swilch | noCEsSny
Eea 240 SIDESTAND
5, Roplace haal shrink tubing.

Clutch Switch

Sae Figure 7-15. Tha clulch switch atachas o the clutch con-
frod i brackat. The switch completes & path o Qround o
the ignition relay and the starter relay when the cuich s dis-
angaged, Test the switch as lollows:

1
2

Unplug the 2-place clutch switch connecion [35]
Tasl e Swilch using an ohmimaler

a.  Wih clutch engaged (1) (sabch opon), he swilch
ahalld ahow = ohma (infinge ohma)

b, Wilh clulch disengagod (2) (swilch ciosed), e
switch should show O chma or litte resistance

Feplace the assembly wilh a new swilch | nocossany
Saa 2 24 CLUTCH HAMND LEVER

Figura T-14. Sidestand Switch

L R

-

o
e

1. Cluich engaged (switch open)
2. Clutch disengaged (switch closed)
1. Connector [85)

Figure 7-1 E_C:lu._rlm Switch



Ignition Relay
The ignition relsy is located on the left side of the vehick:
behind the Eiring. Teat the relay as folleaes:
y1. See Figure 7-18. Locate ignition relzy (2) within relsy
" plock
2. Totest relay, procesd o Step 3. if installing a new sianer
relay, remove old relay. Install new reidy nto reley biock
3. See Figure 7-17. Oblain a 12 voll bafiery and a conilin-
ity tesior of ohmmeter,
g8 Pull relay from nky Dok
b. Connéct positive battery head lo e BE lermanal
¢, Connect negative ballery lead to the 85 lemminal o
anergizg rxkny
d Check lor coniinuity bebween ha 30 and B isnm-
nals. A good relay shiows continusty |(Conienuty WESied
lamp “on" of & 2er0 ohm reading on e ohimimsated )
A malfunctioning relay will not show conlinuity and
must be replaced
4, Reaplace the relay wilh 1 Rew relay | necessary

Key Switch Relay

Saa Figure 7-16. The key switch relay (1) is located on ihe keh
gide of the vehicle bahind the lairng. Sed Ignition Fely
undar 7.5 STARTER INTERALOCK for teating procoSouns

Main Fuse

A 30 Amp main Tuso inks the igniton ey swilch and the Da-
tory. Tho 304 main fuse is localed under the ridecs seal. So0
7.22 MAIN FUSE AND FUSES for mone informalion

Figure 7-18, Relsy Block

T WAL nm
8| Al —
- 2
o +| [Gas Q
Battery 7] * ? '
1 M| |

Figure 7-17, Starter Relay Test



Diodes

See Figure 7-18. The diodes are located on the night side of
tha wehicle behind the fzirng.

1;
2.

§ea Figure 7-19. Locate diodes within fuss biock
Test diodes using Starter Test flow charts under DIAG-
MOSTICS.

Idantify the dicde which must be replaced. Replacs both
dindes if necassan

Replace the diodes by puling them sirsight out The
spare dinde may be used i ether circuil &% ong 45 1 =
instalied In the: comect direcon

Lighta

SEer— ]
(o 18 .
[ ]

Jlinr Swritch

|:..15 "
BrakeHarn
(72 5)
Coaling Fan
':. 15 —.}
Ignithon
{-.- 78 O )
m:w

Figure 7-19. Fusas and Diodes



CHARGING SYSTEM

GENERAL

The chargng system consists of the altemator and reguiion
Charnging system circuits are shown in Figuee 7-22

Mever inatall accesanry wiring batwean bathery post snd
battery cable. Installing wire between batiery posi ard
batiery cable could cause damage to elecirical syslem.

Whan installing edecinical actissonas, nstall ongsr battery
post lasleners. Install wiring betwean battery cable and tas-
tEnar,

Alternator
Tha altéarmalor consists of o Masn COMPONants

& Tha rotor wihich mounis o e enging sprocket shalf

& Tha siator which bolts o the BrgEnD SRR

Voltage Regulator

Saa Figure T-20. The voltageé reguistor i & sanes regulalos
with shunt control. The voltage reguiator combines e func-
tiona of rectifying (comverbing AC voltage to DC) and regulat-
i) {Gontrading voRage SutDut)

TROUBLESHOOTING

When the charging systam fails 1o charpe o 0004 ROt charge
at & satisfactory rabe, chbck e Molldwing

Battery

Check for a weak of dead battery. See 7.10 BATTEHY. Bai-
tery must ba fully charged in onder i Do &y esecincal
fests.

Wiring

Check for corroded o loose conneclionsg in e Channg c-
cuil. See Figure 7-22.

Voltage Requlator Inspection

Sea Figuna 7-21. Thid plug connector io SIS0 MUst e Chen
and tight.

7.6

Figura T-21. Btator Connector [45]




Test 7.6 (Part 1 of 2)

SYMPTOM: BATTERY BECOMES DISCHARGED

Teen vanery
CRarge OF FEENSE 3 ey s
Ses T 10 BATTERY

pe Mg
Bk violDoe Fisg it FERA0ORST.

e

Partium
Tost

Bl g e . (9 i
I appbeatie).

i

Tesl. Recond measurermert

|

|
3

Go lest 7 8
Pat 2t 3

NOTE

!
|
;

|
z!

Whanever a8 charging system componend fils 5 fest and
i repiagced, re-lesl the sysiem o De sune the prodienm

has bean cormectied.

-



Test 7.6 (Part 2 of 2)
SYMPTOM: BATTERY BECOMES DISCHARGED

Fege Taal T.B (Paet 1 of 2}

Perlors Caurment and Viologe Oupur Test Fscord
s e = Compere wellh Totesl Curnent Dros

T oizeT prECCEGNG.

A ' 3

[ o] [P oo |

|_JI;I-H-___| | PASS | FAIL
Hiymern wesis Qood up W this poinl. Suspect e Pt AL Dunpoe Mhaginica
P T
Auges s o for Org partedl when vehcie =
parise ard POt Funnmng. [= L] 113
Aiymssries On wiar wshicll 8 nagen viry ity kor
iong penode.
Danery sol-duifinigs andon sioakicory e
i iBiIS wled, RE SRS foF o kg e |Hll|
i Ingpee! ol
Pgrgren Cyrrenil mhd
Vailiaogs Cutpad Tesl
[— W:J Maplace Fpiee
. Ehporg folgr wiafion FEiDE.
w3k —
NOTE

Whenever 5 charping sysiem component fails g fest and
is replaced, re-lest the system o be sure e protiem
has beean cormecied.
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Figurs 7-22 Charging System Circuit
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TESTING

Voltage Regulator Bleed Test

NOTE
Stator conneclor [48] and reguisior connecior [F7] are
located under sprockst cover. for more informaion see 724
SPROCKET COVER WIRING.

1. Be sure regulaior is connecled 1o baftery.

a. Check that voltage reguiator connector [77] hales
are engaged.

b Check thal main fuse is not blosm.

. Locate and disconnect stator connecior [48].

3. Check regulator connecior using a trouble light.
g, Touch ong probe 1o & suitable grownd.
b Touch the other 1o the reguiator pins, one al & ime.
¢ W light glows, replace reguialor.

Milllampere Draw Test

NOTE
Be sure accessorigs are nol wired so they stay on af aF
limes. This canaliion couid drain baltery compigtedy i vahicie
Ia parked for a long time. Chock lor ihis Dy conneciing amme-
ligr Dlwae? NeagANE bamary hevmingl and ballery
1. Se¢ Figure 7-23. Connect ammeter Dobwden regaie
battery terminal and Datieny. WIth this smangement. you
will @180 pick up ArY FeQUIRSOF drn.
2. With ignition key switch turned 10 OFF and all kghts and
acoesacoms ofl, observe AMparage reading.
i, Maximom reading should be 1.0 milampsres.
b. A higher reading indicales sxcesane curment drin.
Any accessonss must be considened and chacked
for axcassive drain.

NOTE
A battery with a surface discharge condition could sufler a
slalic drin, Cormect by cleaning baftery case.

Total Current Draw Test

if battery runs down during use, The curment draw of o
molorcycle COMponents and SCCESS0Nes May exCidd Culpul
of the charging system.

Always turn the batbery load tester OFF before connect-

" ing tester cables to the battery terminals. Connecting

tester cables with the load tester ON could cause a spark
resulting in a battery explosion which could result In
death or serious injury.

1. See Figure 7-24. To check for this condiSon, place kad
tester induction pickup oF curmenl probe pickup over bal-
tery negatve cable.

2. Disconnect stator wiring from vollage reguiston wiring at
the conneclor [46) under front sprockst cover See 7.24
SPROCKET COVER WIRING. Start the molorcycie and
run the engine at 2000 RPM.

a mwmummwm

d e (bBasasdlinig sam Raa Boaorem| o rmeed

Figure 7-24. Check Current Draw (lgnition Switch On)

. Compare this reading 1o the reading oblained alter par-

lorming the CURRENT AND VOLTAGE OUTPUT TEST.

& The current output should exceed curment draw by
A5 amps minmum.

b cutput does nol meel speciications, there may be

o0 many accessories for the charging system 10
handle.

Reconnac regulalor afier testing.



Current and Voltage Output Test

1. Connect load testar.
a. Connect negalive and posilive leads o bafery ter-
minals.
b Ses Figure 7-25. Place load fester induclion pecoup
ower positve regulstor cabls.

Do not leave any load switch turned on for more than 20
seconds or overhesating and tester damage are possible.

2, PFAun e engine sl 3000 RPW. Increase the load as
required io oblain a constant 12.0 VDL,

3, The current output should be 34-38 amps. Make note of
measuremeant for use in TOTAL CURRENT DRAW TEST

NOTE
Rider's habils may réquire ouiput festf af iower RIPL

Voltage Output Test
1, Sesa Figure 7-25. Afer remowing thi Oad, resd the oed
tasher voltage rmsbar

a W woliage o he baliéry i& not more than 15 VDT,
voltage oufput is within specfications. Irvesligale
pther possible problems. See TROUBLESHOOT-
NG Irh thila &achan

b M valags ia higher, regulator is not funcioning prog-
arly or connoclons and lOoss o dirty

Stator Check

1. Turn igniticn key swich 1o OFF.
2. Ses Figure 7-28. Connect an chmmalor

i Locate wvoltage megulalor connecior (48] unded
sprociel cover. See 7.24 SPROCKET COVER WIR-
INE. Disconnact from alternator stalor waring.

b, |naert one chmmater lead into a stator socked
o, Atlach tha otver bad 1o & sultable grownd
3. Test for continuity with ohmmeter et on the RX1 scals

B A good stalor will show no continuily (= ohma)
across all stator sockets and ground
b, Any other reading Indicates a grounded stator which
musst be replaced.
4. See Flgure 7-27. Remove ground lead. Check resistance
across stator sockeds 1-2, 2-3 and 3-1.

5. Testfor resistance with ohmmeter $8f on the FX1 scale
-a. PResistance across the stalor sockets shoukd De O.1-
0.3 ohms.
b, I ihe resslance is lower, the stalor is damaged and
mist be replaced.

NOTE
Verify that meter reads 0 ohms whan probes are shoried
logether. It nol, subiract iowes! vaiue io resisiance vaive of
giafor.

Figure T-:H_Tm tor Grounded Stator



TR
arit 1§11,
HHHEAmE
wmmm mm ummm nWm
il i
HIHHLEL
mmm-mwmmmmmm

!

Figure 7-28. Check
Stator AC Vol
Voltage Output




ALTERNATOR

1.7

REMOVAL/DISASSEMBLY

To protect against accldental stari-up of vehicle, discon-
nect the negative battery cable before procesding. Inade-
quate safaty precautions could result in death or serlous
Injury.

1.  Disconnecl negalive balheny chbi

2 Remove primary cover. Seg 8.2 PRIMARY CHAIN

3. Remove cluich assembly, primary chain and onging
sprockelrolor assembly as a unil Set 8.4 PRIMARY
DRNVETCLUTCH

4. Aemove'dissssemble rotor and'or SlElor, a8 redguired

Ralor bo ihe following procedunes

Rotor

1. See Figure 7-29. Remove the sight fastensm which
agcurd alldrnator rolor 1o enNging Sprocked
2. Sea Figure 7-30. Popsiton blocking under rolor, Press
gprockel froe of robor
NOTE
Hsgiglanc® o sprocket rofor dsassembly & oue o par o e
magnelic force of Me permananl Folor Magnis.

Stator

1. Seu Figure 7-31. Disconnec] sialor wining (4) from wol-
age reguiator winng &l connector (5) [46] under sprockel
cover. Sog 7.24 SPROCKET COVER WIRING

2. Femove cabie straps holding stalor wing 10 wing Ramess

CAUTION

Stator TORX screws contain a thread locking compound.
Do not reuse existing screws. Always use new SCrews

with the proper thread locking compound. Loss of torgue
on TORX fasteners could result in alternator damage.

3. Remowe and discard the four TORX screws (1) wisch
sacure stalor (2) o lefl crankcase hal

4. Remove stator wining grommet (3] from efl crnkciss
half.

5 “Withdraw stator wiring (4) from grommet hole in lef
crankcase hall. Remove slalor.

Figure 7-29. Rotor Asssmbly

)
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1. Stator fastener (4) -
2. Stator
3, Gromeme
4  Stat =
5. Connector [45)




7I'“Eu: not strike or drop aliernator rotor or damage o mag-
net adhesive may occur. Magnet adhesive damage can
result In rotor fallure.

1. Clean rotor with a petrolourn-base soivent. Remove all
foreign malerial from rotor magnets. Replace rolor I
Folor Magnets are crecked or l00se

2, Clean stator by wiping wilh & clesn cholh.

3. Examiné stator keads for cracked or damagisd insutabon

NOTE
The rotor and stafor can b replaced inghvioally F ether is

damaged,
ASSEMBLY/INSTALLATION

Depending on whathar tha rotor, the Slalor, oF DO e noaor
and stator were removed/'disasssmbled, perorm the appica-
Dl procédurés which olhow

1. Ss& Figure 7-31. Fesd sialor wiring (4) wilh ARSCheD
grommet (3} info opon Qrommet Roks BN CrankCas
et

2. Apply a lighl coaling of cisan sngene ol oF ChasnCisd
ubricant to grommet. install grommsl iInio hols B
crankcaso hall

Stator TORX screws contain a thread locking compound.
Do not reuse existing screws. Always use new Screws
with tha proper thread locking compound. Loss of torgue
on TORX fastenera could result in alternator damage.

3. Poaition stator (2) on el crankcase hall. Secure stator
using four new TORX acrews (1). Tighten TORX scrows
1o A0-d40 In=lba (3-4 Nm)

4. Route stator wiring (4) behind rear cylinder and n fronl
of anamisson breather hose. See T7.24 SPROCKET
COVER WIRING for remaining wine routing anvormmsslon.

=

O o

Figure 7-32. Pressing Rotor onto Sprocket

See Figure 7-32. Allach robor 10 sprocks

a Posiion rofor (3) on sprocist (1). Align holes in
gprocket with holes in rotor

b Inssrt the new eighl mounling Islensrs through
mlor and stert fasleners into tapped holes iIn
BprOCHD!

¢ Posmon & sscton of pipe (2) with an nssde diamater
larger than the sprociet mounting hub over center of
robor. Press rolor onto sprocket. Tighlen faslancrs 1o
80-110 in-lba (10-12 Nm).

install chuich assombly, primary chain and engine

sprocketirotor assembly as a unil. S00 8.4 PRIMARY

DRIVECLUTCH

inatall primany cover. Sea 6.2 PRIMARY CHAIN.

Connec! negatre Dallory cable.

Tes! charging sysiem. See 7.6 CHARGING SYSTEM.



VOLTAGE REGULATOR

7.8

GENERAL

The woltage regulator i3 mownied to the front of the crank-
casa, The vollage regulator is nol regssirable. Rephkacs fhe wnl
if it faila.

REMOVAL

1, Aemowve seal Ses 2 08 SEAT.

To protect against shock and accidental stari-up of vehi-
cle, disconnect the negative batiery cable belore pro-
ceading. Inadequate safety precautions coubd result in
death or serious Injury.

2, Disconnect negative batbery cabée rpm Dallan.

When disconnecting the alérnator slator wiring, pull
apart the connector by firmly grasping both connector
halves. Do not pull on leads or damage 1o the wires and/
or lerminals may resull.

3. Boo Figure 7-34. Disconneéc sialor connecior [48] (1)
and voltage reguistor connector [77] (2) located under
sprocket cover. See 7.24 SPROCKET COVER WIRING

4. Fsmove fasteners (5) and voltage reguiaior (4) from
brackat (1)

INSTALLATION

1. Soo Figure 7-34. Allach new vollage reguiator (4) o
brackat (3). Tighten new fastenars (5) o 48-80 n-lbs
{2468 MNm).

2. Connect stator connector 48] (1) and vollage reguiaiorn
connector (/7] (2) located undes sprocked cower 500
7.24 SPROCKET COVER WIRING

3. Connect negative haftery cable to baflery terminal

After installing saatl, pull upward on front of seal o be
gure [t la locked in position. if seat ia loose, it could shift
during vehicle operation and startle the rider, causing
losaa of control which could result in desth or serious

injury.
4. Install seat. See 2,38 SEAT.
5. Test charging system, See 7.8 CHARGING SYSTEM.

ol B | Main Fuse
B
[77]
- !.z Et]
T ——




BATTERY CABLES

7.9

L EE—— = e == e
WNHE“D“.AL e - _ﬂ‘.‘:—:’:'-: 1 w10l a e
— E . T
! WARMNING a F Y
To protect against shock and accidental start-up of wehi- = ."’. "
cle, disconnect the negative batiery cable before pro- __{:-.._ f‘-..u-"' i
ceeding. Inadequate safety precautions could result in 4 v W q;—-.;a__.'
death or serious Injury. D AN
| |
A WARNING 3 . x;\} ."I I,-'
Always disconnect the negative battery cable first. if the o T Ao\ (e
positive cable should contact ground with the negative ’ Yool -
cable installed, the resulting aparks may cause & baflery 1
exploalon which could resullt in death or S&roUuS MUy
1. Sea Figure 7-35. Disconndt! negathe and positneg =
cablas rom baméry, negatre cable hrsl 2 |
A.  Femove iastensr holdng nogative CADE 10 NeQatng -*‘
barrminal ’
b, Remove lasiener holding postwe cable W0 DOSEnG
biAtt&ry el 1 o
2. Sea Figure T-30. Remove Malene’ o detach rogainve - _4-:: g
banary cable from frame 1. B sirap braciet
3, Ses Figure 7-37. Ramove protecing rubDer Dol Inosm 2. Batery pad (4)
glartar tastenar, Femove fastenar wilh wishar o detach 1. Battery
poaitive batiery cablp rom Starer 4 Batery boot
5. Poasitive cable
8. Battery strap
INSTALLATION Rt -
o . _ B Tolrame
Clean cable conneciors and batery terminals using & 9. To starter

wiré brush oFf sandpaper o remove Ay oakaabon

AAWARNING

Always connect positive battery cabie first. If the posithve
cable should contact ground with the negative cable

installed, the resulting sparks may causs a ballery explo-
glon which could result in death or serious injury.

CALUTION

Connect cables o correct lerminala of battery or serious
damage o motorcycle electrical system will occur.
2. Connect cables to ballery
a. See Figure 7-35. Poaitive baltery cable runs from
starier to positive baftery farming
b, Connect positive cable fo positive (+) Dafiery berm-
nal using fasbener.
¢, Connect negsatve cable to negalive (-) Datlery erm-
nal using fashener.
d. Tighten terminal fasteners to 72-96 in-ibs (8-11
MNm).

Figure T-35. Battery

Figure 7-36. Megative Battery Cabla



Connect cables to frame and Sarkes

a. Ses Figure T7-37. First, comnecl posilive cable 1o
starter usang festenar with washer Tighien Eshongr
to 60-85 in-lbg (7-10 Nm).

B, Ses Figure T-356. Attach negative cable o I
Tighien to 48-72 in-lbs (5.4-8.1 Mm)

Apply light coat of petrobsum jelly or comosion-relantant

material 1o both hattery lerminals.

Fastemner with washer
Positive battery cable

Figure 7-37. Positive Battery Cable
[Protective Boot Not Shown)




BATTERY 7.10

GENERAL — "

All Busdl balteries are permanently sealed, maintenance-fres,
valve-regulaled, lead/caicium and sulfunc acid batieries. T
salleries ane shipped pre-charged and ready o be pul nlo
sarvice, Do nol anempl o open these bamenes lor any
reason.

All batteries contain slectrolyie. Elecirolyie la & sulfuric
scid solution that is highly cormosive and can cause
severe chemical burns. Avoid contact with skin, eyes,
and clothing. Avoid spillage. Always wear proteciive face
shield, rubberized gloves and protective clothing whan
a working with batteries. A waming iabel ls aflached 1o tha
top of tha battery. See Figure 7-34. Never remowe Warming
label from batiery. Failure o read and undersiand all pre-
cautions contained in warning label before periorming
any service on batieries could resull in death o senious
Injury. Figure 7-38. Mainienance-Free Battery (Typloal)

Table 7-12. Battery Electrolyte Antidotes

| CONTACT SOLUTION
_—u
| Extarnial Flugh wilh websr
i
Ilgrnal DOrink large quantibes of mellc or wabps

foliowed by milk of magnesia, vegstabes ol
o beaten agge. Call doctor immadiaioly

- 'Em Fluuhmw.wm;ﬁmw

=

attantian
|
Contents Waar Contents Heep Pl Keep Away |
are Corroabee. Safety Glasses. are Exploshe. Flames Away. Instructions. From Children. |

-

A@ A DANGER/POISON
T & | |
“-:“ SULFURIC | WITH WATER. =

Ihn-,uﬂmm-
T < u-n. g s T T ——
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BATTERY TESTING

Voltmeter Test

See Table 7-13. The vollmeter test provides & genersl
indicator of battery condition. Chack the voliage of e batleny
bo warily thal it i in & 100% fully charged condition. I the
open circuit (disconnected) voltage reading & below 12,8
charge the baftery and then recheck the vollage afier the
bartery haa sat for one to two hours. if the vollage roadng =
12.8Y or above, perlorm he load lest

Table 7-13. Voltmeter Test

BATTERY CHARGE CONDITIONS
128 [
126 7%
123 0%
120 5% —
1.8 L

Load Tast

Thet load teat maaaunss Dattery peformance under (ull
current loud and 15 he best indicalon of batiary condition. To
kamd teat the battary, proceed as follows

Load lesting a discharged battery can result in perma-
nent battery damage.

1. Always fully charge the Dafery Defore testng oF test
readings will be incormect. See BATTERY INSTALLA-
TION AND CONMECTION. Load lesting a Gacharged
battery can alao result in parmanent battery damage

P

Aftar charging, allow battery o stand for at leasl ong
hour bafora lesking

Always turn the battery load tester OFF before connect-
ing the tester cables to the batlery terminala. Connecting
tester cables with the load tester ON could cause & spark
resditing In a battery exploalon which could result in
death or sarious injury.

3. Connecl sber leads to battery posts and place induction
plckup over negatve (black) cable. Ses Figurs T-41

i =gl TRy

Figure 7-40. Load Tesl

To avoid losd tester and/or battery damage, do not leave
the load tester switch turned ON for more than 20 sec-
reda.

4. See Table 7-14. Load batery at 50% of CCA rating using
the ioad lesier. Vollage reading after 15 saconds ahould
be 5.6V o more at M0" F 217 C)

Table 7-14. Battery Load Test

COLD CRAMKING
AMPERAGE (CCA&)

e 200 | 109

MAWARNING

Always turn the battery load tester OFF belore discon-
necting the tesier cables from the battery terminals. Dis-
connecting tester cables with the load tester ON could
causs a spark resulting In a3 bafiery explosion which
could regult in death or serious injury.

5. Install the battery on the motorcycle. See BATTERY
INSTALL ATION AND CONMECTION.



DISCONNECTION AND REMOVAL

1.

Hemove sest. Sea 2 .38 SEAT.

To protect against accidental start-up of wehicke, discon-
rect the negative batiery cable before procesding. Inade-

guate safety precautions could result in death or $enous
Imjury.

Always disconnect the negative battery cable first. It the
positive battery cable should contact ground with the
negative cable Installed, the resulting sparks may Cause
# batiery explosion which could resull In death or sari-

U8
2.

< S

injury.
Umihresd fasienar and romowe: DAREry nedatve cabin
[blacik) from batery negatve (-) erminal.

Unthread fastensr and remove Datery possive cabe
(red) from Dafery poRlhg (+) terrmnal

Unihook barery atrap from frame.
Hemave battery

CLEANING AND INSPECTION

Batiery iop must be clean and dry. Dirl and elecirolyie on
top of the baliery can cause baiiery to seli-discharge.
Clean batiery fop wilh a solution of baking soda (sodium
pecarbonate) and waisr (5 teaspoons baking sbda per
guart or liter of waler). When the solution stopa bubbling,
rifsaE off the banery with clean watsr

Clean cable conneciors and baflery terminals using a
wire brush of sandpaper. Remove any oxidation,

ingpect the beafisry screws and cables lor breakage,
loose conneclions and comosion, Clean clamps.

Crheacic the Danery posts for melting or damage caused
by onvarnghbening.

inspeci he banery for discoloration, raised lop of a
warped or distoried case, which might Indicale that the
batiery has been lrozen, overheated or overchanged

Irsspecl the banery cass for cracks or leaks.



BATTERY CHARGING

Safety Precautions

Nm'e:' charge a battery without first ressesang the n-
structions for e charger boas] used. In Sidilion 0 e
manufacturers instructions. follow thess geneml safsty
pracautions:

# Always wear proper eye, face and hand profection.
# Always charge batieries in a well-ventilated area.

% Tum the charger “OFF" before connecling the leads
io tha battery to avoid dangerous sparks.

®  Mever try 1o charge a visibly damaged or frozen bat-
tery.

& Connect the charger leads 1o the ballery; red posl-
tive (+) lead to the positive (+) terminal and black
negative (=) lead 1o the negative (-) lerminal. i the
battery is still in the wvehicle, connect the negative
lead to the chassls ground. Be sure thal the lgnithon
and all electrical acceasoriss are turned off.

Make sure that the charger leads o the battery ars
nal broken, frayed or looss,

It the battery becomes hot, or If viclent gassing or
spewing of slectrolyte occurs, reduce the charging
rate or turn off the charger temporarity

Always turn the charger “OFF" beloms removing
charger leads from the battery 1o avold dangerous
sparks.

Charging Battery
Charge the bafary f any of the following conditions axist

L]

& \ehicla hghts appear dim
& Eloclne slarbor sounds weak

@ Battery has not baan usad for an extanded perod of
tima

Charge the battery in a well ventilated area. Explosive
hydrogen gas escapes from the baltery during charging.
Keep open flames. electrical sparks and smoking materi-
als away from the battery at all times. Inadeguate salety
precautions could result in death or serious injury.

CAUTION

IT the: battery releases an excessive amount of gas during
charging, decrease the charging rate. If the batlery gets
hotter than 110°F. (43°C) during charging, discontinue
charging and allow the battery to cool. Overheating may
result in plate distortion, Internal shorting, dryout or
other damage.

1. Periorm a woltmeter fest to determine the stete of

B T e —————— T T T

CALTION

Abweays remove the baflery from the motorcycle before
charging. Accidental electrolyle leakage will damage
mlorcyche parts.

2 Remove the banery from the moiorcycle. Ses DISCON-
MECTION AND REMIOVAL. Place the Dallery on & level
supfRce.

AR WARMNING

Abways unplug or turn OFF the battery charger beiore
connecting the charger clamps to the baltery. Connect-
ing clamps with the charger ON could cause a epark

resulting in a battery explosion which could result in
death or serious injury.

Do not reverss the charger connections describad in the
following steps or the charging system of the molarcycle
could be damaged.

d. Connecl The réd Dallery chanper aad io ihe positive ()

4. Connect the biack battery charger lead to negative (-)
Tl of e CulTIA Yy

NOTE
If the hartery be st in the vahicie, connact the negative isad

1o the chassss ground Be sure that the ignition and &l sectr-
i ACCESS0nGE g umad O,

5. Swep eway from the batiery and turn on the charger. See
ey Changing instructsons in Table 7-15,

WA RMNING

Always unplug or turn OFF the battery charger belors
disconnecting the charger clamps from the battery. Die-
connecting clampe with the charger ON could cause a

spark resulting in 8 battery explosion which could resuli
in death of serious injury.

6. After the baflery s fully charged, disconnect the black
batlery charger lead lo e negalive (-] lerminal of the
battery

7. [Desconnect the red baftery charger lsad to the positve
[+) verminal of the batery.

8 Mark the changing date on the battery.

3.  Pedorm a load best to determine the condition of the bat-
tery. See BATTEEY TESTING.



Table 7-15. Battery Charging Rates/Times

| Battery State of Charge _ 3 5 10 ; 20
\| AmpHour | yeltage Reading | % of Charge Amp Charger | Amp Charger @ Amp Charger | Amp Charger
. 128V 100% 3 g r
128V 75% | 1 hour 40 minules | 25 minutes 12 minutes
20 minutes
123V ' 50% 2 hours 1 howr 40 minutes 25 minutes
12 40 minutes 0 minufes
120V 28% Py — 2 hours Thour | 40 minutes
10 minutes
11.8Y % 5 hours, 2 hours, 1 hur 50 minutes

0 minutes 40 milnutes 40 minutes

The ligures lisbed s Bssums that e baliery & Charging a1 moem ismperaiues. Il warms [NER FOOM MDA, e o shghily shorlar |
charging time. i calder, use & slightyy longer charging tme |
The use of constant CLMent charges in change Seakd Masmenancs irme ballenes @ Aol MBOXMMEBnded Ary svarcharge will Cause dry- |
AUl & prematurs batery Bilung, 1T § coNStEnt current charges & M ONly DS Svalatia, 0o not exceed (he Chiargs 1imes 18] abxe and

din pol conlinug changing ma bamary i o geis hol Wit CHEMgng Miseed Encsod 15 wplls ioe fdie En 30 minuiss |

BATTERY CABLE ROUTING

Positive battery cable runa from stares post o poSRive Dat-
iy larmenal. Negatve battery cabéd nund from frame b0 Mg
atve batbery termingl, Séa Figurs T-41

BATTERY INSTALLATION AND
CONNECTION

1. Place the fully charged batiery wilo he Dafery Do, ber
manal side up

CALUTHOM

Connect the cables to the correct battery terminals or ;... 5 ight coat of
; polrobEum jelly or comoaion retar-
damage 1o the motorcycle electrical system will occur, dant malersl 10 both bamery terminals

T s ——
oo st

positive cable should contact ground with the negative . o ing sest, pull upward on front of seat to be
cable installed, the resulting sparks may cause a batlery . i iocked in position. If sest Is loose, it could shift

explosion which could result in death or serious injury. during vehicle operstion and startle the rider, causing
ioss of control which could resull In death or serious

CALITION WY,
6. Instell seat Sea 2.38 SEAT.

Figure 7-41. Negative Battery Cable

Owvertlghtening fasteners can damage battery terminals.

2. Insarl Estener through battery posilive cable [red) into
threaded hole of battery positive () terminal. Tighten
fastener to 72-96 in-ibs (8-11 MNm).

3. Insert fastener through bafiery negative cable [biack)

e m L mm R e el B = R R oy B



STORAGE

Ah:ﬁmmmmmuww
children, Contact with the battery’s sulfuric acid could
result in death or serious Injury.

The electrolyle in a discharged batiery will freeze i
exposesd to freezing tempersiures. Freezing may crack

the battery case and buckle battery plates.

Il e modorcycle will not be operaied for severasl months
auch A8 during the winlor séason, remove e ballery from
the motoroycle and fully charge. See BATTERY CHARCING

Salt-dischargs is a normal condition and ooours continuoushy
at a rawe that depands on the amblent lemparmiurg and e
battery's stale of charge. Batberies dischange ai a fasier rale
at highar ambient temparaiures. To reduce the ssi-diachams
rald, storg ballery in a cool (nol Ireezing), dry place. Ses Fig-
ung /=2

Charge the batiery every month i stored &l tempamiunes
babows B0 F. (18 ). Charge the Dabllory more lreguenily o
glored in a warm area above 80" F (16" C)

NOTE

The H-D) Batery Tender Auwiomatic Battery Chamer (BN
29863-33TA) may be umed o mainkain baltery charge for
exiriesd pariconds of fime wathowt nisk of overcharging or boil-

ing.

When retuming a baflery 1o service after siorage, reler 1o the
insiructions under BATTERY CHARGING.

T

1

Figurs T-42. Battery Salf-Discharge Rate



HEADLIGHT

7.11

 GENERAL

The XBSA uses dual headlights with replaceable bulhs High
peam headight is locabed on the right aide of welhicie

& High beam headight tums on and off with headiight
awitizh

& Low beam headlight s located on the left side of wehics
ALIN switch must be on for low Deam W0 be on

& Adjustment of individual hesdlighl profechon 5 acoor-
plished by adjusting two screws located in i Resckght
supporl

Far infarmation on headight! haousing and bracko] (ERSSEm-
biy/assembly sse 2. 25 HEADLIGHT SUPPORT BRACKET

HEADLIGHT BULBS

Removal

To protect against accidental start-up of vehicle, discon-
nect the negative battery cable before procesding. Inade-
quate anfety precautions could result in death or serlous
imjury.

1.  Disconnect negative ballery cable

Mcaumon

The bulb contains Halogen gas under pressure. Handle
bulb carefully and wear eye protection. Fallure lo follow
sdequate safety precautions could result In minor or
moaderate Injury.

CAUTION

Mever touch the bulb with your fingers. Fingerprints will
etch the glass and cause the bulb 1o fall. Abwrays wrap the
bulb in paper or a clean, dry cloth during handling.

2. See Figure 7-43. Disconnect headiigiht conneciion (1

3, FAelease wire retaining kbch (5) from headighl housing
clips

4, Pull bult housing from headlight housing

ol o

Headlight conneciion
Ground connecticon
Headlight bulb
Haadlight

Wire retaining latch

Figure 7-43. Headlight Bulb



Installation

NOTE
Mol wrsing the speciliod bl misgy chlse ohanging Sysiem prod-
lems.
!

dhcaumon

The bulb containe Halogen gas under pressure. Handle
bulb carefully and wear eye protection. Fallure 1o follow
adequate safety precautions could result in minor or
moderate injury.

Never touch the bulb with your fingers. Fingerprints will

etch the glass and cause tha bulb to fail. Always wrap the

bulb in paper or a clean, dry cloth during handiing.

1 Se0 Figune 7-43. Align labs on bully () wilh tabs on
headiight (4). Insert bulb

2. Close the wire retaining latch (5)
3. Connact the headlight bulb connector
4, Connacl negative ballery cabia,

Check for proper headlight operation before riding
motorcycle. Vieibility is 8 major concern for motorcy-
clists. Faliure to have proper headiight operalion could
raiult In daath or ssrious injury.

T Chack haadlight for proper operation. B opemiion ik
reraad procedure and venty that all oD Ware D

farrmiad
i Turn ignition key switch to ON. Sat engne siop
SWitch o HILIM

b. Saa Figure T-dd. Check headight LOW (3) and
HiEH beam (2) settings

¢ Set neadight to LOW beam. Press passing lamp
awitch (1). Headlight should flash HIGH beam for as
Kang A% The awilch 9 preated

d. Turn sgnition key switch to OFF.
Align headlighl. Seo 1.18 HEADLIGHTS

1. Fulhgl.rpnrﬂm
i HIGH beam
3 LOW beam (ahesys on when blle la runnlng)

Figure 7-44. Haadlight Controla




TAIL LAMP

REMOVAL/DISASSEMBLY

1. Ses Figure 7-45. Remove lwo strews (3) o dethch t=d
light lena [4) and teil Bght [S). i replacing bulb (2], fm
counterclockwise and rermowe,

2. Remove pilion seat. Ses 2 38 SEAT.

3. Disconnect wo connactors [33] from izl Bmp hamess
iB).

ASSEMBLY/INSTALLATION

1. Ses Figure 7-45, Arntach ithe two @il light harmess con-
rigclors (53] (),

&, Single wire conneclor connects 1o single spade of
Hail lamp.

0 Dual wirg connecion Connects o oull Spaces of
lamp with red wire incing lekh side of wehicks

2, It remowdd, install tall lamp bulb (2)

@ Turm bulh clockwise b0 install

B Install tail gt s (4) and il light (5) with two ias-
tanars (3)

Check for proper tall lamp operation before riding motor-
cycle. Visibility is a major concermn for molorcyclista. Fall-
ure to have proper tall lamp operstion could result in
death or serious injury.

3 Chack tal |HI"|'I|'.} for proper oparabon. f oparabon fads,
rMpmmwwhldmwnw-
Tearrmeged].

g Turn ignition ki ssilch o DN,
Chock for tail amp Bumination

¢ Squeare front beake hand ever. Check for braks
lamp dlumination. Release frond brake hand keegr

d. Press rear brake padal. Check for brake lamp lurmi-
nabon. Heleasa rear brake podal,

a. Turn sgnition key swilch o OFF,

After installing seat, pull upward on front of seat 1o be
sura it is locked in position. I seat is loose, it could shift
during vehlcle operation and stertle the rider, causing
loss of control which could result in death or serious
Imjury.

4.  Install pillion saal. Soa 2.38 SEAT,

7.12

LS

Taill section

Tail lsmip bullb
Fastener (2)
Tail light lens
Tail light

Tail lght harress

Figure 7-45. Tail Lamp Assembly




TURN SIGNALS

REMOVAL

NOTE
To ansure correct inslalation, make note of wire rouling and
mmmmmmmw

Bulbs

Remowe screw on back of housing to access fum signal
bl

Front

1. See Figure 7-46. Disconnect bullel connecions on tum
signal wires.

2, See Figure T-47. Remove fastener (3) and lockowasher
{2) from fairing support bracket (4).

3, Pull bullet connectors and wiring through holé in fairing
suppon bracked (4) and fakring (5)

Rear

. Femove soal Ses 2.38 SEAT
2. Aamove tail frame uppor Dody work Ses 236 TAIL
FRAME AND BODY WORK
3. Soe Figure 7-48. Dmconnect bullel Connecton on tum
signal wirea.
4. Seu Figure 7-48. Aemove fastener (B) and kckwadher
(5).
NOTE
In mext step, rofloctor brackes (31 wil be removed with fum
signal (1),
5. Remove lurn ssgnal from tail section (7) and hcense plate
bracket (4).

7.13
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Bl O

| %‘—‘ R
. . F[E] (e —

- YSom [BIA]I—>>— [31B]

| Right Tumn

| signa o »
BE | BE

r@# 'E—EE_—3“«'—

B1A]  >>—[318]

Figure 7-46. Front Turn Signal Connections

1.

.

i

4. Fairing support bracket
s o

8.

Figure 7-47. Front Tumn Signals
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Figure 7-48. Aear Turn Signals




INSTALLATION

Frop

i. Ses Figure 7-47. inser bullel conneciors and wirng
ihrough hole in fairing (5) and Einng suppor bracket (4).

2, Install fum signal (1) using lockwasher (2) and iasiener
{3}). Tighten fastener 10 25-28 in-dba [2.8-3.2 Nm).

3. Alach bullet connectors on turn signal wires a3 shown n
Figura T-48.

Check for proper turn signal operation before riding
motorcycle. Visibility 5 a major concemn for moloncy-
clists. Fallure to have proper turn signal operation could
reault In death or sarious injury.

4, Chack turn signals for proper operation. i opemiion ks,
reread procedure and worily |al all slaps wers per-
formed,

A,  Turn ignition key swilch o OM.

b,  Aclivabe ki turn signals using switch on ol Rands-
bar, Front and rear left urm signals must Rash

€. Activate right turn signals using Swilch on left han-
diobar, Front and rear right turn signals musl lash

d. Turn ignition koy switch to OFF

Rear

1. Se&s Figure 7-48. inser bullel connecion Mrough koense -

plate brackol (4) and tail ssction (7).
2. Install reflactor bracks (3)

a. Place kcense plate brackel N0 poSmon over
threads on burn sgnal (1).

b. Be sure tab on turn signal s nlo hole in refeceor
brackal and tab on reflactor bracket fts wbo hoke 0
licanaa plate brackel

3, Allach twm signal using lockwasher (5) and fastene:
{8).Tighten fastener 1o 25-28 In-lba (2.8-2.2 Nm).

4,  Allach bullet connectons on turn sagnal wires as Shown n
Figura 7-48.

N S [19A] — > > —[19B]
R
— [19A]—= ——[19B]
ml g
= [93A]— > >—[938]
i QW |
] ] R |
—
93A] — > [93B]
Lo r-:i.--}u-u M Mo
[18A]— ©» [18A]
— LT] i
@'— [18A]— ~  [18A] |
Pl B Saghai ] B

&  Check lum signals for propar oparation. If operalion talls,
rogrond procsdure and werily thal all $leps ware par-
foimred

a Tm ignmon key swach 1o ON

b Actvate lefl furm signals using ewitch on lefi hamndle-
bar. Front and rear kel turn signals must lash.

¢ Acthvate right turn signals using switch on beft han-
dlebar. Fronl and rear nght turn sgnaks mus! lash,

d T ignmion key swach 1o OFF.

Afer installing seat. pull upward on fronl of seat to be
sure it is locked in position. If seat s loose, it could shift

mmw-ﬂmmﬁdﬂ.mﬂnﬂ
loss of control which could result In death or serious

ITuIry.
6. Install seal. See 2.38 SEAT.



TURN SIGNAL FLASHER

\REMOVAL

NOTE
The lwm signal Basher i nolf repairable. Replace lasher
wpan faiure.
1. Remowve front minng. See 2 3T FRONT FAIRING, WIND-
SHIELD, AND MIRRDRS.
2. Remove tasténer securing tum signal fasher o hosd-
light support bracked.
3, Detach J-piace connecior [30] from flasher body

INSTALLATION
1, See Figure 7-500 Anach 3-place connecior [30] ko
flashar

2, In&tall tum shkgnal 1o esdingl SuPport Drackl Tlﬂ"lfﬁ"l
{asianar to 30-40 in-lbs (3.4-4.5 Nm)

3. Install fronl &iring. See 2.37 FRONT FAIRING. WIND-
SHIELD, AND MIRROAS

Check for proper turn signal operation before riding
motorcycle. Visibility Is & major concern for motorcy-
cllats, Fallure to have proper turn signal operation could
rasull in death or serious Injury.

4.  Check wen signals for proper operabion. Il opsraion tals
rerpad procodurg and vty that all steps wers por-
forrmed,

. Turn ignition iy ssitch o IGN

o Sea Figure 7-51. Actrate left turn spnals useng
swiich on befl handiobar. Front and rear ket um ssg-
nads must Rash,

¢. Activate nght turn signals using swich on keft han-
cBpbar, Front and rear right tum signals must Rash

d.  Turm ignition key switch o OFF

Figure T-50. Turn Signal Flasher

1. Laef tumn signal
Z.  Right turn signal

Figure 7-51. Turn Signal Controla



HANDLEBAR SWITCHES 7.15

REMOVAL

- - - b0xie

NOTE
Fepiace switch aasembly upon awilch e
Right Side
1. Remove throtle cables. See 223 THROTTLE COM- -
TROL. . 5
2. Access right handiebar awitch connector [22] under fair-

ing. Remove cable straps. Detach connéctor [22] from
wiring harmess.

3. Detach brake switch connector [121]
Left Side o '

1. Remove bl swilch housing mounting fasteners.
2. Unplug the clutch switch [B5].

g

L0

3. Access lsh handisbar switch connector [24] under fair- - gy ey
ing. Aemove cable straps. Detach connector [24] from s
wiring harnaas. e 10 P O — Y 4 | OVAD |
—From g iy WM W -
—Foom g ey WK :l_hﬁﬂ’
To s teimy | KR 1| [BeR =
—— ety power— 0 =i 0 j—
Tt sloplight ——_Ary | —_AY — |
Brake Switch [121]

Figure T-52. Right Handlsbar Switch Connection



INSTALLATION

Right Side

W1, Aftach throffle cables o hand conirol. See 223 THROT-

TLE COMTROL.

2. Install right swiich howsing.

2. Position housing on right handebar by endgagng
alignment pin on front housing with hole in handis-
bar.

b, Altach swilch hoUSIng with hwo mouniing iastensrs
and tighten to 25-33 in-lbs [3-4 Mm).

3. Altach brakg swilch connector [121]

4, Arach right handiebar switch connacior [22] o wine har-
ness, See 0.1 HOSE AND WIRE ROUTING for wire
routing Information,

Check all handiebar switch operstiona balore riding
motorcycls. Visibility is a major concern for moloncy-
cilats. Handlebar switches not operating proparty could
rasult in death or serious injury.

§. Chack handisbar switch for proper opemtion. i operaion
fails. rersad procedure and verly thal all Slops wang per-
formad,

a.  Turn ignition key switch lo IGN
b, Start molorcyche
€ Turn ignition key ewitch to OFF

Left Side

1. Inatall lek pwitch hougeng
a.  Position housing on lefl handisbar by engaging
alignmant pin on front housing with hole n handie-
b
b Arach switch housing with thiee mounting fasteners
and tighten io 25-33 in-ibs [3-4 Nm)
2. Connecl clulch swilch (95
3. Attach right handlebar switch connector [24] o wirg har-
megs. See D1 HOSE AND WIRE ROUTING for wine
routing infiormaton.

Check all handlebar switch operations before riding

motorcycle. Visibility s a major concern for motoroy-
- clists. Handlebar switches not operating properly could
result in death or sericus injury.

4. Cheack handlebar switch for proper operalion. I opesaion
Fails, rarsad procedure and verity that all stepa were par-
formed.

g Turn ignition key switch o ON.

b, Check headlight LOW and HIGH beam setiings.

c. Set headight o LOW beam. Press passang amp
switch. Headlight should flash HIGH beam for as
kong as the switch is pressed.

d. Check ket and right tum signals.

8. Activabe hom by phessing hom swisch.

Le#t Handisbar Switch [24]

Lowe Unused ¥ L1 —_
—  lightpower | BE | |3 | BE L
High beearn W 3 W |

Hom— VI 2 VR -
— Fepin fasrse [ BEAW]— & — VBN L

Lah s oy bl W
——Faghttum —— BN |— v —{ BN -

Hia [l D | |nj | O
o Toinicricck circull [ | TRATGH

- e Ta grounc 3 _BE

o Ciutch Switch [88)

}_]

Figure 7-53. Laft Handlebar Swiltch Connaclion




VEHICLE SPEED SENSOR 7.16

REMOVAL

1. 5ea Figure T-54. Remove fasiensr (1) 10 detach verscs
apeed sensor (2) from crankcass.

2. Femove cable sirap (4).

3, Disconnect J-place Deutsch connecior [65] wnder
sprocket cover. Ses 7.24 SPROCKET COVER WIRING

INSTALLATION

1, 5Ses Figure 7-54. Inslall fastends (1) 10 alach vehschs
speed sansor (2) 1o crankcass

2, Connect vehicle spesd sensor connecior [B5] o wiring
harmess, See 7.24 SPRAOCKET COVER WIRING

3, Install cabls strap (4)
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INSTRUMENT MODULE

71

GENERAL

Raeplace the instrumeant module if e unit s not working prog-
arfy of If & lamp s inoperaiive. The moduls: & Rol repersnes
However, before replacing & component, chack thal il phod-
lem I not caused by B loose wire conPgCion

REMOVAL

ﬂ WARNIMNG

To protect against shock and accidental start-up of vehi-

cle, disconnect the negative batiery cable before pro-

cesding. Inadequate safely precaulions could resull in

death or serious injury.

1, Disconnact negative ballery cabis

2. Remove headight supporn bracket See 225 HEAD-
LIGHT SUPPORT BRACKET

3. Sea Figure 7-57, Disconndc] iNSIrurmsni moouls COmm-
tor [29).

. Saa Figure 7-58. Remove fasienars (5) and washers (4)

85 Pull instrumon]l moduls (2) from headlghl SUpRort

barsckont (1)

INSTALLATION

1. Ses Figure 7-58. Place ingtrument module (2) nlo pos:-
fion in hoadlight support bracket (1)

2.  Inatall washara (1) and fastenors (5). Tighten fastenes 1o
12-36 in=lb® (1.4-4.0 Nm)

| Son I'-In_'p..lrp- T-57. Conngct nstruman] Moouss COnNecior
34

4. Install headight support bracket. See 2.25 HEADLIGHT
SUPPORT BRACKET

E. Install negalive Dattery cable

7

R

Figure 7-57. iInstrument Module Connector [38] -

Grommet (3)

Waaher (3)

Fastaner (3)

Instrument module connector [39]

Figure T-58. Instrument Module




SPEEDOMETER PERFORMANCE CHECK 7.18

GENERAL

Seo Figure 7-59. Use the SPEEDOMETER TESTER (Part

Mo, HO-41354) for spesdometar diagnostics. Thass diagnos-

Lics mady Include:

& Checking speadomaber oparalion.

& Tosling spoadomeler roedil Saaiping Hcion.

Tha lester ganerales a simulabed Spesoomilssr SbnSor siiral

This eignal sids in datermining whether spasdomeaier

replacoment |5 necessare I can also bé used W0 samikahe

runining engine conditions for ignition aysiem roubleshooting

NOTES

& Use the bpilowing procedures in conjunciion with e

manual suppliad with the spesdomelsr iasher

& Tosl resuits may be inaccurale if lesler ballery i ow,

TESTING

NOTE

The SPEEDOMETER TESTER (Part No. HD-#1354) cannol
b usad i varly the calibration of & spasdomater and it will
not varly the spesdomeiers funciion io suppor! legal pro-
LODANGS. TS pUPoSE i3 10 vorly Speadomensr Ranciion Wi
paviorming service diagnosis or repaw. It can aiso asss N
detarmining If Speedomensr epLacamant IS Necastany

Figure 7-60. Vehicie Speed Sensor Connector [65]

Speedometer Operation Test

. NOTE Table 7-16. Speedometer Test

oF Iferrmaiion an e comact MJWE’WMW F i“ Hz

wiring see 7.24 SPROCKET COVER WIRING TOQUenCY m ( :'

1. 500 Figure 7-60. Locale the 3-place vehicle speed sen- MARKET SPEED . FREQUENCY
sor connecior [B5] under the sprocket cover Sea 230 20 MPH 451
SPRAOCKET COVER. I

. 40 MPH aza

2. Place speedomeler losler power Swilch in the ON posi- Usa |
tion. Place aignal switch in the OUT position 50 MPH . 1365
Turn vehicle ignition awitch OMN. BO MPH | 1847

4. Begin test. 40 KPH i E77

EMNG. AUS. EUR. '
. Press ENTER on the tester keypad. 50 KPH I 865
: - CAN. JPN 4 :
b. Enter a frequency from Table 7-16. Mote that differ- B0 KPH 1154
ent markets use difisrent freguancies. | 100 KPH 1443

c. \erify that spesdomster display reads fhe oore-
sponding speed. To change fhe test freguency
press CLEAR to cancel and anter the new ie-
quency. Press ENTER to begin and reveriiy.

NOTE

The speedometer showd be accwale wilfin 0-5 MPH (0-8
KFH).




Speedometer Needle Sweep Test
mmmmmhmm
through tha full mngs of movemant. This allows for fesiing e
smoothnesa of operstion and checking for hesiancy or 2
stuck needie,

1. Ses Figure 7-80. Disconnect vehicls spesd sansor con-
necior [B5]. Aftach speedometer lesier connecion io vehi-
cle spead Esns0Or connacton

2. Place speedomeler ester power switch in the ON posi-
tion. Place signal switch in the OUT position.
3 Turn vehicle ignition switch Ol

4. Begin test by pressing 0 on the lesier keypad, hen
pressing ENTER, The iester will scan for two seconds,
then the tester will pul out a 1 Hz signal.

5. Select a st range.

&, Press 2 to select LO range (1-20 Hz).
b Press 5 lo select CEM range (21-899 Hz).
¢. Press 8 to salect HI ranga (1000-20,000 Hz).

B, Afer selecting a range, use he Comesponding Amow
keyve to scocelerate through the mngs. As you move
through the speed range, chock or SOOI Mok
MWL,

i. M testing LO range, press 1 or 3.
b. W teating CEM rangs. press 4 or B.

e I tosting HI range, pross 7 or 9.
Speedometer Sensor Test

If the spesdometer i inoperative, but backighting and cdom-
wler work, the spesdomeler sensor may Not e working.

Sea Figure 7-81. Fabricate a tesl hamass using e followang
parts. This harmess can also be used io test the lachomalor.

® Two Deutsch J-place socket housings (Part No. T2113-
BABK) and aix socket terminals (Part Mo, 72191-04).

# Doulsch 3-place pin housing (Part No. 72103-948K) and
thres pin terminals (Part Mo, 72080-809Y).

#  Six longlhs of 18 gauge wire, each 8.0 in. (15 cm) long.

# Test for voltage to senaor by checlang for 8-12 VDC on
red wire in connecior [B5].

# Then check for confinuity o ground on black wire in con-
necior [55].

1, Install the test harness Detween he vehicle speed sen-
sor connector hakwes [65].

- 2. PRalse rear wheed off floor using REAR WHEEL SUP-
POAT STAND (Part Mo B-41174).

3. Place speedomeler lesler power swilch in he ON post-
tion. Place signal switch in the IN position.

4. Plug the speedometer tesier info the fesl harmess. Tum
vehicle ignition switch Oh_

5 Press ENTER on the tesier keypad.
6. Hotate the motorcycle's rear whesl

8. |f reading on spesdometer tester changes as whssl
is rotated, speedomater sensor is DEL

b i reading does not changs, wehicle speed sensor 5

oo o o o N Bkl o Lanase o n oo o ol B ™ ol o ol

Figure T-61. Teal Harneas




Speedometer Test: Chart 1
ODOMETER, TRIP ODOMETER AND RESET SWITCH TESTING

Turr igrsnoe OM. Dioes: ooiorssier dhapisry

ErvET OF DOFTE Rufepee. ¥
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Freas g reast sesich. Fariass PRI rmaT
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. Dot ¥ Sa0me
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i

Speedometer Test

-
*

Chart 2A

INOPERATIVE, INACCURATE OR ERRATIC SPEEDOMETER

Proti 2 Spesoorwie ropsralie, 1aadng gniow.
o Ttk SRCAITG ST R
e Aoosssory Fuss Fuss 607 ho, repiaoe Fuse (oo G032).
Y, Tum graon O iy spessciomanar bacsighang on?

I apaadnmeter cackighlirg s
ﬁw "'":' oo o, el far 012 VDO
owter Ldm' o OO wirg gl lerenal on
Dy bk S RIS
Wolage prasenl
i) APl T ST Thange
Pt 0 SEPERURY I
Lzt Spoodomeies: appeds 12 Lfion vl o [ e & AP Lol ifl nagair
rermly B ilte Taverey 1 B 5 et ITuls apon in O whe.
Irmgumrey FELET iy FrlLEe T —
s G ]
Prngrarn whaasy ol LT s Bariars Lot merd spile
mi.lpmhlﬁ.":ﬂ - BOARSCESF 30w b Pt A aer i DAY vers
SEESFYE Sl e o Sarwge Cormactsr or wry —
it whig g ko™ w0,
ey by e
Fartais carnpshiung
Onlpat srmatie?
(e | Cves | E-IEI
Bad confmtion Myt T
foard. Rapair oo rECESSAny. irafrumant moduT
reciur or hamess — r—
rm
[ ]
DIAGNOSTIC NOTES
# Low baifery vollage on speedomeier losler
mday cause inaccurate lest resuits Make
STOF sune spesdomeler lesfer baftery is fully
changed.
] ey ® f necessary, remove vehicle speed sensor
{:r-:zliT.t and check for accumulation of debns. I

debris i& nof present, replace senson i
debris s present. clean sonsor and repeaf
fest. Repiace il necessany



Speedometer Test: Chart 2B
INOPERATIVE, INACCURATE OR ERRATIC SPEEDOMETER

(et ased Frowni Sipsstsriowialir’ Tissl CFast J4
Check dor 11-13 VD on GY vare n voinoie speess sensor

connacior [B5H|. Woltass prekent™
EI"ZI EI-II
Chch for comsmuty 5 ground Checi for open
o BH wifg A crerecr [SSA. [T
Cionlrwsly preseni Wirss OKY
Eih‘;:| ETJ
vk b wilsge on W wers i eesci o g Hemisze J e
n zorvacter JRSE] Wi R VR DT R weimy
correcisd, meisd shiukd reed
&0 VDG wire i e [0 ]
abaan! s -1 vt gy
Both preaant, Desa £7F
ETE EI‘*ZI
gty Wi
iU e s
=] 13
|_*|‘-?LI
e T T &4 VD i i VDG ip progort,
(OVW wire) ared ground ierwnal [ O PrGEn Bl Aoty Bnotustion
wArS| oG af Bk oF inaSnamant i =1 VDC,
iyl Tesl wilage whie shakrg Fappiace
Famess. Loos volage fuctuste? e ok Flapimn et spes
BEEO
L]

Lok for 5nar [plag wins Srminai® [eTery

et A Epe (luge el seorvdeny ool

Sermwngis. Check for woar poris on snark
DG TS, WO msuEion may b

— Problem wahved?
| YES | [ |
e Fepiacs




TACHOMETER PERFORMANCE CHECK

GENERAL

NOTE

Tachometer periormance check can ais) be periormed Lsing
DIGITAL TECHNICIAN [Part No. HD-44750).

See Figure 7-59. Use the SPEEDOMETER TESTER (Part
Mo, HO-41354) tor tachometer diagnostics. Theso diagnostes
may include:

& Chetking lachometer operation.
# Testing tachometer neadle sweeping ackon

The lesber can be connected to the velscle’s Cam DOSMTN
sengor conneécior, This conneclion iniroduces & ssgnal 1o e
igniion module that simulates the signal rem e caim poss-
tion sensor, Tho ignition module will use his simulaled signal
tey open and close circuils o lire the spar pluga. This allows
vou bo simulale the enging running and therelons QoneTlE
lachomster rasdinga

TESTING

Operation Test

NOTE
For imformarbon on [he covréc! rouling of Spaedomeler Sonsoe
wiring s&s 7.24 SPROCKET COVER WIRING

1. So@ Figura 7-82. Locale the 3-place cam poSlon oon-
nector [14] undor the sprockst cover. See 2.30
SPROCKET COVER.

2. See Figure 7-83. Connecl the spoddomelen iested 10 he
cam postion sensor Doutsch socket housing usng bl
harmass. See Speedometer Sensor Tesl under T.18
SPEEDOMETER PERFDAMAMNCE CHECK for mor
infarmation on test harmess

3. Convert the desired lest APM o & tester freguency n
Harz, Several conversions are histed n Tabky 7-16

a. Select a desired tachometer reading ko testing. This
example will usg 2000 AP

b. Divide the desired tachometer reading by 60. For
exampla, 200060=33..3.

NOTE
All tachometer dccuracy iolerances were aken af 68 77~ F
[20-25 " ).
4. Enter the result [33.3 for 2000 RPM) into the speedoms-
biar Le=sher,

a. The tachometer should respond Dy mowving &5 nee-
die: to the desired AP

b. Test the tachometer at seweral different RPM read-
ings to wariy proper oprEhon.

mrq.mmmm;m

Table 7-17. Tachometer Accuracy
Tolerances and Converslons

2000 4000 GO 7500
READING | oom  RPM | RPM | RPM
= |
| f"r'm' '""“F 100 120 210 250
I'l:d:l'r'aﬂ'll:lﬂ
- T 1 125
333 & 1]




Sweep Test

1.

See Figure 7-83. Connecl the speedomeier iesier io the
harmess, See  Spesdometer Sensor Test under 718

Place spesdomeler lesier power switch in the ON posi-
tion. Piace signal awitch in the OUT posiion.

Begin lesi by pressing 0 on the tester keypad, then
pressing ENTER. The tester will scan lor two seconds.
then the tester will put out & 1 Hz signal.

Salect a test range.

d,  Press 2 o sslect LO rangs.

b Press 5o sslect CEN range.

¢. Presa B o salect HI mngs.

Afer salecting a range, use he COMBADONOING BITOW
keys to sccelerate through the range. As you MoV
ihrough the speed range, check for smooth neadie
Movamant,

a.  IMlesting LO range, press 1 of 3.

B I testing CEN range, prasa 4 or 6.

g W teating HI mngs, preas 7 or 9.

4. Cam position sensor ’;%
.-""I"‘M_Ej-:'-'
-
/mo T
1 2 L ||
il
(U
-
\ Ll %]
[a]2]#]
Wires continue to '| || :.
Electronic Control - |
s Module | —




HORN 7.20

GENERAL

Tha hom is locabed nsice isinng.

REMOVAL

1.  Remove seat. See 238 SEAT.

MWARNING

To protect against shock and accidental start-up of vehi-
¢le, disconnect the negalive baliery cable before pro-
ceading. Inadequate safety precaulions could resull In
death or sarious injury.

Homn
Hom connectors [122 A & B)

2. Disconnect negative balléry cabie

4, Remove hoadlighl support bracket See 225 HEAD- Figure 7-64, Horn Assemily
LIGHT SUPPORT BRACKET

4, Sea Flgure 7-84, Removg Rslonas (3)

& Remove hom (1) from fairng suppor bracke (4) b Lafl Handisbar Buwsoh B3]
| e, s ¥
6. See Figure 7-65. Delach Y/BK power wire and BK Lgpowsr BT | MO
ground wing o armingl clips on hoem (g by W || —
e TRR g b TR
Feom fasrar @A (.| |V
Liph warni ] T W
INSTALLATION mgttam N T BN
S E— — Mo power O st O
1. Sg0 Figure T-88 Connect Y/BE powesr wine and BE Ta -.'-m “ireult TGN
ground wire ko lorminal ciips on hom ’\‘( o groun P [T

Colch Bwitoh |55

£. See Figure T-64. Amach hom (1) o laing Suppon
bracket (4) using fastener (3). Tighten o 72-86 n-lbs : —_— —
(8.1-10.8 MNm}

3. Chock hom operation. H hom doss nol aound o fals o
function salisfactonly, see TROUBLESHOOTING " - ™

a. Toyrn ignition key swibch O

b. Preas horn swilch o aclivale hom
g. Turn ignition key switch CFF.
4, n=lal negative battery cable.
- v Left Handlebar Switch

After installing seat, pull upward on front of seat to be
sure It I locked in position. f seat |3 loose, it could shift
during vehicle operation and startle the rider, causing
loss of controd which could result in death or serious
imjury.

5. Install seat. Ses 2.38 SEAT.

Figure 7-65. Horn Wiring




TROUBLESHOOTING

1.

If the hom does not sound or fals to function satisfacio-

rily, check for the following condilions:

8. Diacharged batteny

b, Loose, irved of damaged wiring lesding 1o hom ter-
minal.

It battery has & saistaciony chande and winng appears io

be in good condition, test horn grownds and seiich wsing

voltriaber.

a See Flgure 7-85. Remowe Y/BE possr and BE
ground wires from terminal cips.

b Connect volimeter positve [+) lead o Y/EE wine

¢, Conmect volimeter negalive () lead o grownd

d.  Turm lgnitlon key switch OM.

See Figure 7-88. Depress hom switch and obaernve voll-

matar reading.

A. It batery vollage & present, hom o hom grounding
is faulty. | hom is faulty, replace unil as an assem-
by, Thee hom is not repaimble

b. If batery voltage is not present, ether horm swilch o
wiring to hom 1§ fauy B hom switch & iy
raplace lef handisbar switch. See 7.15 HAMDLE-
BAR SWITCHES,




NEUTRAL INDICATOR SWITCH 7.21

GENERAL

Ses Figure 7-67. Tha neutral indicator switch (2) s thresded
Into the transmission portion of the right crankesss half it =
immediaiely forward of the trensmission sprocksi (1), The
sprockel cover must be removed 1o et the swilch.

A pin on the shifter drum contacts the neutral indicaior sealch
plunger, completing the neutral indicator clrcult. The switch is
not repairable, Replace the switch # it malfuncions.

TESTING
X
1. FRemove sprocket cover. See 2 .30 SPROCKET COVER 1. Tranamlaskon sprocket
Z.  Neutral indicator switch
2. See Figure T-87. Disconnect wire ead from neutral ind-
cator switch (2). Figure 7-67. Neutral Indicator Switch Location

A Tum ignition ey swach o OM. Touch the neutral indsca-

tor ware lead o a suitable grownd

A I indicator lamp lighta, then problem s 8 ndcalon =7 ....__",,r._rﬂ_' ' .
wwitch, Roplace swich. P . :..

b. I indicator lamp does not light, then probiom s else- Pt - %
whare In circuit. Check for looss connections o
burned out indicalor lamps or Kty wiring

£ Afar esting and repair, connect wire lead 1o ndca- 3
tor gwiich _

4. Inatall sprocket cover. See 2.30 SPROCKET COVER 2 o
W 1
REMOVAL/INSTALLATION | o N
. LY & "‘k.h ..I
W, A5 LF
1. Verify that the ignition key switch is wmad 1o OFF N N Ji L+
2. Remove sprockel cover. See 2.30 SPROCKET COVER ‘{\ )
"
NOTE 1.  MNeutrsl Indicator switch wire lead
It replacing neulral  indicalor  swilch  wiring, See 724 2. MNeutral indicator switch
SPROCKET COVER WIRING for comect wire rowting. 3. Washer
3. See Figure 7-68. Femove wire kead (1) from neutral ind- Figure 7-68. Neutral Indicator Switch

calor switch (2).
4, HRemowe neutral indicator switch and washar (3]
5. Install mew newtral indicator switch.

a. Apply a light coating of LOGTITE THREADLOCKER
243 (blue) to mew neutral indicator switch (1)

threads.

b. Imstall washer (3} over neulral indicaior sesich (2]
thraads.

c. [Imsiall switch in crankcass. Tighten swich o 38-60
in=-lbs (4-6.8 Mm).

d.  Connect wire lead (1) to swilch.
6. Install sprocket cover. See 2.30 SPROCKET COVER.




MAIN FUSE AND FUSES 7.22

GENERAL

Buell molorcycles fealurd two coOMponents which protect the
ebecirical syatem.

Fuses

Sea Figure 7-69.The covered fuse block & Dehind the fEemng
on the right hand aide of the motoncycls

Saa Figure T-70. The lights, key swilch, Drake/Mhom &nd gri-
lion fuses ane raied &t 15 ampa. The ECAM, cooling fan and
accessory fuses are rated al 7.5 amgs

Abways invastigate the cause ol Diown luses Delore replacang
tham.

Main Fuse S
L o~ = —
Sea Figure 7-71. The 30 amp main fusg & DCaled unos! e Lo’ / T
s0al. 5“.1 CHescl 1
lo disable the matarcycle’s ignetion system, pull e mean fuse
up and out of the main luse holdar 7.5 — [
Spare Diode 2
L. - 1K - .I
Emply BrakeHorn
(57i0) 575 o)
L = ) |:_— |
ECW Cooling Fan
— .1 F T 1
: ] [ 186 N
- -='_ - L ; i
Lights Ignition
pr—— TR
- y LY
Key Switch Accessory

Figure 7-70. Fuses and Dicdes

2. Main holder
3. Fear brake fluid ressrvoir




MAIN WIRE HARNESS

GENERAL

Thea main wire hamess runs from e front of the moloacycs
lo the tall section where it connects 1o the =il saciion mini-
harness.

Always replace plslic iree fasiensrs when replacing mamn
wire harness. Remove ree fastenars carefully. do not Eave

any of fastenss in Frarme.

REMOVAL

NOTES
& To enswe cormec! instaliaion, make note of wire rouing
and cable airap locaions bedore remowing mdin wire e
HESE,
&  Mainm wirg harmess B removed 'om rond OoF veiecie
hanepan lork lube and frame.

1.  Fomovo soal. Soo 2,58 SEAT

MV ARMING

Always disconnect the negative battery cable first. i the
poaltivs cable should contact ground with the negative
cable Installed, the resulting aparks may cause a battery
exploaion which could result in death or serlous Injury.

2. Unthraad iastensr and remove bablery negalivg Cabie
(bimck) from batlery nogalive (=) berminal
Full back términal cover boot

Unthread fastener and remove Dallery posinee Cabes
[rocd) From Dalery poaithve (+) termanal

Disconmnect poaitve battery cable from slario:

Ramove tail frame upper body work, 238 TAIL FRAME
AND BODY WORK

7. See Figure 7-72. Disconnect tail harmess connecior [7]
(3

8. See Figure 7-73. Remove wire harmess ground (£

B. Remove main fuse case (3)

10. Disconnect fool brake Bght switch connector [121] (3

1.

2
d.

-

wire harneis
Cable strap
Tall harnmess connector [T)

Figure 7-TZ. Tall Harness Connecior

oo

Main battery ground

Wire harmess grouwnd

Main fuse Case

Cable strap

Fool brake light switch connector [121]

Figure 7-73. Battery Tray Wiring



12

13

14.

15

17

18

14

20

21

23
24

. Disconnect wiring locabed under sprocket cower. See

7.24 SPROCKET COVER WIRING.

See Figure 7-T4, Remove hesat shrink tubing and @Esoon-
nect sidestand switch [133] (1).

Femove connector from oil pressure Switch [120] 04
prassure switch |5 ocated on front of engine.

Fotate engine. Ses 3.3 ENGINE ROTATION FOR SER-
VICE.

Disconnect intake air temparaiune sensor (B3]
Disconnect throtile position sensor [BE]

Remawve tan connector [87). Fan comnecior s ocaled
behind rear cylindar.

RAomove upper fork clamp. 217 FORK CLAMPS,
UPPER AMD LOWER.

Remove lairng. See 2.37 FRONT FAIRING. WIND-
SHIELD, AND MIRRORS.

Disconnect:
@,  Flashar connecion [30].
b Bank angle sansor connaciorn [134)

¢. Elecironic conitrol module (ECM). 429 ELEC-
TROMIC CONTROL MODULE

d.  Instrumant module conneclor (35

@, Horn connaclons [122].

1. Ground terminals on front of steering hoead.

g. Left swilch housing connecior [24] and right enich
hasiging cnnnectar [22]

b, Clutch switch [25] from kel swilch housing

i,  Fronl brake switch [121) from right sestch housing

j. headight connector. [38]

Femove fuse block and rolay DIock Dy rémoving (REhen-

@rs SoCUMng tham ta fairng support bracket

Aemove fuse and relay bundle clamps

Remove fuse block and relay block from thesr brackets

Romowe any remaining cable straps and clamps sacue-

ing wire harness and remove hamess from front of vehs-

cle

Sidestand switch connectar [133] (ineide heat
shrink tubing)
Cable strap

Figure 7-T4. Sidestand Switch Connector [133]




INSTALLATION

NOTE
For more information on wire hamess and hass routng, sed
011 HOSE AND WIRE ROUTING.

1, Feed rear portion of new hamess batween kefl front fork
and fraum,

2. Contnue to feed rear and centér portion of Narmess
batwean lafl s of engine snd frame.

Place connectors in general location of mstalladon.

Sacure plastic hamesa holder o lefl inside portion of
Irame 1sing plasic mee fasloners

NOTE
Fuel line is inatalied undar enging connacior porbion of wine
harnass,

5, See Figure 7-TE. Inslal clamg owed porbon of Namess
thal leacs 1o enging connechors. Natsll clamp a5 Shown
using mew plastic irgd Astaner

6, See Figurs 7-T6. Route portion ol main wine hamess hal
containg the positive Dafiery cable (3), sprocks! coves
wiring (4) and tranamiasion vent hose (2) MOUGH COrmes
rcniting tab (1) 8i rear of frirms. Install e DEshe ires
instanars
Connact fan connector [87].

Connect throtile position sanaos [88]

9. Folole molor Into position. See REASSEMBLY under
3.3 ENGINE ROTATION FOR SERVICE

10. Install sprockel cover wiring. Ses 7.24 SPROCKET
COVER WIRING,

11, See Figure 7-T4. Connect sidestand swilch conncion
[133] (1). Install heat shrink tubing. Install cable strap 2
gecuring sidestand switch wiring to sidestand Swich
brackial.

12, ingtall oil pressure Swich connector o Ol pRGSSUNe
Fwnich

13, See Figure 7-T7. Install cable Straps

& Front cable strap (3) secures volage reguiaion and
(il presgune switch wiring

b Middle cable sirap (2) secures voltage reguiator, od
pressure switch and cam posslon Sensod winng

¢. FAear cable strap (1) secures condust 1o voltage reg-
ulator wiring

NOTE
smrmememmmmmmw
instaiing biocks fo fainng mouniing bracket

14, Place clamp (2) around fuse Diock winng. Mounl fuse
black (1) and damp o firing support brackel wsng fop
fastaner (4) and bottom fastener (3). Tighten fasteners 10
72-96 In-lbs (2.1-10.8 Nm).

15. Repeat previouws sfeps for relay block

16. Install steering head clamp around wire harmess and

secure clamp o lairing support bracket wilh loop Sacing
vehicle. Tighten fastener fo 16-18 fi-bs (21.7-24.4 Nm)

ol ol

Transmission venl hose
Positive battery cable
Sprocket cover wiring

Figura 7-T6. Corner Mounting Tab




17. Install upper fork clamp. See  INSTALLATION under 2.17
FORK CLAMPS, UPPER AND LOWER.

18. Comneck:
a. headlight connector [38]
b, Fronl brake Swilch [127] o fghl swilch housing.
g.  Clutch switch [35] to left switch housing.

d Left swilch housing connector [24] and right Switch
housing connecior [22].

g Ignilion switch [33]
Girownd terminals on front of sleenng head

-

Horn connectors [ 122]

T o

Instrumani module connector [38].

i, Install slectronic control module. See INSTALLA-
TION under 429 ELECTROMIC CONTROL MOD-
LLE.

Bank angle sensor connechor [134]
k. Flashas conncion [-30].

18. See Flgure 7-79. Verlly propsr kiring wing rouling and
cable strap locations

20, Verily that front forks can be wmed from full el o full
Fighit Iock WiEhout wirs Rarmeas Dinding oF pinching

21, install fairing. Ses INSTALLATION undar 2.37 FROMNT
FAIRING, WINDSHIELD, AND MIRRDORS

22. Ses Figurs 7-73. Connact foot Draks Bght Swilch connsc-
tor [121] (5). install cable strap (4)

23, Install main fuse case (3)

24, Iralall main ballory ground (1) and wire harmoss. grownsd
(2). Tightan astensr 1o 48-72 in-lba (5.4-8.1 Mm)

25. See Figure 7-72. Connect tail hamess connecior (3)
Attach cabilg strap (2).

26. Inatall atarter alde of pogitive Dafery cable b0 slaros

Always connect the positive batlery cable firsl. If the
positive cable should contact ground with the negative
cable installed, the resulting sparks may cause a battery
exploslon which could result In death or serious Injury.

27, Inglal positive batlery cable (red) fo postive lerminal of
battery. Tighten to 72-86 in-lba (8-11 Nm).

28, Connect negative battery cable. Tighten io 72-96 in-lbs
(B-11 Mm).

29. Install tail frame upper body work, See 2,36 TAIL FERAME
AMD BODOY WORK.

After installing seat, pull upwsard on front of seat o be
sure it is locked in position. f seat is loose, it could shift
during vehicle operation and startle the rider, causing
loss of control which could result in desth or serious
injury.

30, Install seal. See 2.38 SEAT.

Z

Middie cable sirap
3. Froni cable sirap
Figure 7-T7. Cable Straps

e

Fuse block

Clamp
Boftom fuse biock fasiensr
Top tuse block fastenar

Figure 7-TB. Fuse Block




Figure 7-79. Fairing Wiring (viewed from underneath fairing)



SPROCKET COVER WIRING

GENERAL

Connectors for the stator [46], voliage regulaior [T7], wehache
speed sensor [B5], cam posilion sensor [14] and neutral
gwiich [131) are located under the sprocket cover

REMOVAL

1. Remowe sprochel cover, Ses 2.30 SPROCKET COVER
2, SHes Figure 7-80. Disconnect approprials connecions)

INSTALLATION

NOTE
Sae Flgure 7-850. All winng under apvocksl cover thal pols
rouled from sprockel argd [owalnds rond of vihicls & oulsd
hahing cam cover hraathar hasa (8]

1. Roube il presswre swilch wiring (10) irom main hameas
(8], bahind carm cover breathes hoas (8] o ol pressure
switch localed on fronl of anging,

2 Hoube Alettand switch winhg (not shown) from man
harness, undernoalh onging and o skdestand swach
(1)

NOTE

S-l'ﬂh‘rf CONNSCIOF wirng & nataled over o Dressurne and e

Bhianc swich Wariag.

4. Connecl slalor conmecion (5]

4, Sea Figure T-81. Connact cam poaiion sensor [14] (1)
Form a loop (2) a8 shown using wing leading O Cam
POSlicn SOmNG0d.

5 Sea Figure T-82. Connect nautral swich connecion

Sea Frigure 7-83. Form a loop (B) as shown using mulnal
fwitch wirlng

ko B

nitage regulator cannector [77)
Cam position sensor connector [14]
Mautral switch connector [131]
(appronimate locatlon)

Meutral awrch localion

Cabde strap

Main harness

Vehicls speed senscr connector [65]
Cam cover braather hose

Stalor connecton [48)

0. Oil pressurs swilch wiring

Figure 7-80. Sprocket Cover Wiring

Lk W
£ 0

T R

Cam position sensor [14]
Loop in voltage regulator wiring
Heuiral switch location

Cam cover breather hose
Sitetor connector [456]

Ol pressure switch wiring

P

Figure T—B'I.-ETurn Position Sensor Wiring
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APPENDIX A-TOOLS
.'"ﬂ__ g =
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Part No. B-41174 Rear Whesl Support Stand and

Part Mo. B-41174-2 Replacement Pad

Part No. B-42887 Brake Caliper Piston Remover

Part No. B-43721 Front Fork Seal Driver

Part Mo. B-23993-T/-8 Wheel Baaring Collets

" Part No. B-45521 Steering Head Bearing Remover/

Ingtaller

Part No. HD-39302 Steering Head Bearing Race Installer
(Used with B-45521)

< L
g !
-
: %
.::,?'-:" :
Part No. B-580004A Pro Level Ol Gauge
. _*‘_\-": .K.;}x

Part No. HD-01282 Rim Protectors




Pari Mo. HD-34T00-52C Shock Spanner Preload
Adjustment Tool
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Part No. HD-44060 Whee! Bearing
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Part No. HD-98500-B0 Whes! Truing
and Balancing Stand

Part No. HD-33418 Universal Puller Forcing Screw
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Part Mo, HD-86821-52A 0il Pressure Gauge
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Part Mo, HD-35457 Biack Light Leak Detector

Part No. HD-345802-B Bearing Race Removerinstaller

Part No. HD-43984 Crankshaft Locking Tool

Part No, HD-33223-1 Cylinder Compression Gauge
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e
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Part No. HD-35667A Cylinder Leakdown Tester

Part Mo. HD-38362 Sprocket Locking Link
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Part No. HD-39786 Cylinder Head Holding

Part No. HO-347368 Valve Spring Compressor

Part No. B-45524 Valve Guide Installer

Part No. B-45525 Valve Guide Hone

a
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o

R
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Part No. HD-34751 Nylon Valve Guide Brush




Part No. HD-33446A Cylinder Torque Plates
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and Torgue Plate Bolts Part No. HD-J3446-86

Part No. HD-34623C Piston Pin ~ Part No. HD-95870-32D Piston Pin Bushing Tool
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Part No. HD=-39965 Deutsch Terminal Crimp Tool

Part No. HD-38515-A Cluich Spring Compressing Tool
and Part Mo. HD-38515-81 Forcing Screw

& !
—cso—— CAISRS L
] Part No. J-5588 Tranamission Shaft Part No. HD-41354 Spesdometer Tester
Retaining Ring Pliers
N T g
Part No. HD-87292-61 Twa Claw Puller Part Mo. HD-41609 Amp Terminal Crimp Tool
 —ll T ~ fi
] X ] 3 5 — —
| &L U 1] 0 U
- ] {| 4 ( | -;
L=1/E" 154" L EE N TH ¥ TIIET | ]

Part No. HD-95760-69 Bushing/Bearing Puller Tool Set.
Set includes fiems 1-7. ltems 8 (HD-95765-69), 9 (HD-
95770-69) and 10 (HD-95771-59) are optionsl.




AMP MULTILOCK ELECTRICAL CONNECTORS

B.1

REMOVING SOCKET/PIN
TERMINALS

1.

2

Remove connector from the relaining device, either
attachmant or rossbud cip.

Depress the bulton on the socket terminal side of he
connector (phug) and pull aparl the pin and socket
Filvess.

Bend back the laich slightly and free one side of sscond-
ary ook, then repeal the step o release he ol Sos.
Roiaie the secondary kock oulwdrd on hingsé 10 BOCBES
terminals in chambers of connecton housing.

Looking in the lerminal side of the connector (opposite

the secondary lock), lake nole of he ety nest 10 sach
Terrminal

See Figure B-1. Wilh the flal @é0ge against the terrminal,
insar the pick tool (Snap-On TTE00-3) nlo thi Sty
until it stops, Pivot the end of the pick sway from the ter-
manal {locktab IS ingide housing) and gently tug on wire 1o
pull terminal from chamber. Do nol lug on the wire untl
the tang is released or the trminal will be dilicull 1o
ramove. A “click” is heard i the tang s engaged but then

nadvertently released. Repeal the siep without releasing
the tang.

NOTE
i pick iool i nol avallabie, 8 push pin‘salaty pin may be
mad nsresd.

An ELECTRICAL TERMINAL CRIMP TOOL (Part No
HD-41608) iz used fo install Amp Mulli lock pin and
socke! lermingls on wirgs. i new ferminals must be
instaliad. see Crimping Instruchions on the neat page.

INSTALLING SOCKET/PIN

TERMINALS

NOTE

For wire ocalion purposss, numbars are stampad info the
ascondary locks of both the sockel and pin housings, See
Figure B-2.

From the secondary lock side of the connacior, insan the
terminal info its respective numbered chamber until it
snaps in place. For proper fil, the siol in the terminal
sl bcs The LAng In ths chambar,




—
-
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Opan sacondary lock.

Insert pick Into cavity on inboard side
of connector.
Pivol end of plck 1o releade tang.
Gantly tug on wire to remove lerminal

fram housing.

Figure B-2. Releass Tang and Back Out Terminals

NOTES
See Figure B-3. The fang in the chamber engapes he
shal 1o lack the tarminal in position.

On the pin side of the connecion, fangs are positioned af
the bottom of each chamber, 5o the siot in e pan levm-
nail fon ihe side opposite e crimp fals) must Boe down-
Wi,

On the sockal side, langs are al e fop of each cham-
ber, 20 the socket lerminal slot (on the same side as e
crimg iailg) must Bce Lpwand.

Up and down can be delermined by the position of the
relagse bufton (used o separate the pin and socke!
halves). Conzider the butlon o aways be on lop of the
COMmEchor

Gently tug on wire end o verify thal he leminal =
locked In place and will not back out of chamber.

Aotate the hinged secondary lock mward wnli labs hully
engage latches on both sides of connector.

Insert the sockst housing (plug) info e pn housing
[recaplacia) unlil il Enaps n place.

Install connescior on retaining device, either aitachment
or rasebud clip,

Pin housing Bockel housing

Tang

e

Figure B-3. Multilock Connector Cutaway View



Sacondary locks open (socket housings shown)

Stamped numbers on secondary locks indicats wire color locations
rTr
828




CRIMPING INSTRUCTIONS

2,

Squeeze the handes to cycke Ihe crimp ool (Part No.
HD-41809) to the fully open positon.

Raiss locking bar by pushing up on botiom flangs. With
the crimg talls facing upwand, insert conlact (Socketipin)
through locking bar, so ihat the closed side of the conlacl
rests on the front neat (concave spiil kevel area of the
erimp tool). See Figure B-3.

Release locking bar o lock position of contact When
correctly positioned, the locking bar fits snugly in the
space al the front of he core crimp iails.

4. Smip lead removing 532 in. (4 mm) of Insulation. Insart

wires betwesn crimp tails untl ends make contact with
locking bar. Verlly that wire i positioned so [hal shar
pair of crimp tails squeere bare wire strands, while long
Squecre handie of cnimp ool uniil tghtly closed, Toal
sulomatically opens when he crimping saguence is
complele. Rsise up boking bar and remove Conlad.,
Inspect the guality of the core and insulafion crimps. Dis-
torfion should Dé minimal.




DEUTSCH ELECTRICAL CONNECTORS

B.2

GENERAL

Deuisch Conmeciors feature a8 supenor seal o prolect ekectn-
cal contacts from dirt and moisiure in harsh emaonments.
The conneclor also provides superior pin relention

Sea Figure B-8. This 12-pin connector illustrates e vanous
parts of the Deutsch connector. The lollowing nstructions
may be lollowed tor all 2-pin through 12-pin Deulsch Comnec-
1ors,

Socket houaing: akignment labs andior eviernal laich, sic-
andary locking wedge, iInemal seal, wire seal. seal pin.

MNOTE
Seal pins or plligs are inatalied in the wire seals of LNLSed pan
amd sockat locations, If removed, S8al ping must be repliced
to kAR the indegrity of the anvironmeilal Se

Pin houaing: alignmenl grogves and/or sxternal lalch cowver,
attachmaml clip, secondary locking wedge, wint saal, seal
pin

REMOVING/DISASSEMBLING

Atachment clips are atsched to the pin housings of most
connectors. The chps ang then atached 1o T-studs on the
motoreycle frame. T-studs give positive localion 10 sectncal
cannactors and wire hamoss, Consistent Goabon mpduces
alactrical problema and iIMproves sericaalbxity

1. Push the connector 1o dissngage small ond of aiot on
attachment clip from T-slud, Liit connector off T-stud

2. Depress the sxternal lalchies) on Ne sockel Rousang
gide and use o rocking Motion 1o separate B pn and
gockel hatses. Two-, three-, four- and six-pin Deutsch
connectors have one external latch, whie gighl- and
[waive-pin connectors have two, Dolth of which must be
pragsed simullansously o Sepammie e ConneCion
halves.

NOTE
Witk few axceplions, the sockel housing can ahways be lound
an ihe accessory dide, white the pin sde of e CONNeCIor &
ronnectad fo the winng fafnass

REMOVING/INSTALLING SOCKETS

1. Sea Figure B-7. Remove the secondary locking wedge.
insart the blade of a small screwdriver between P
{inling with the pin holes il e groove s absent). Tum e
screwdriver 90 degrees 1o pop the wedge up.

2. Ses Figure B-8. Gently depress terminal kaiches inside
socket housing and back oul sockets through holes N
reqr wire geal.

. J
Figure B-7. Depress Terminal Latches/Back Out Pins

NOTE
399E5) s umed fo install Deutach pin and socks! lerminails on
wires [F new terminals mus! be installed, follow fthe instruc-
tions included wilh the crimping tool or see Crimping Instruc-
ons in this sachion.

Fit rear wire s=al inio back of socket housing, I remowed.
Grasp sockst approwmalely 1.0 in. (254 mm) behind the
contact bamel. Gently push sockets through holes in wire seal
inio ther respective chambers. Feed socket into chambsar
until il “clcks" in place. Vierify that socket will not back out of
chamber; a slight fug on the wire will confirm theat it is prop-
ety locked in place.



3

REMOVING/INSTALLING PINS '

installed in the socket housing. The lock indicales when

Figure B-8. 12-pin Deutsch Connector (Exploded View)

Install imternal seal on lip of socket housing, ¥ remowed. | e
Inaert tapered ond of secondary locking wedge inlo |
socket housing and press down until it snaps in place.
The wedge Ms inlo the cenler groove within the sockel
housing and holds the terminal latches tightly closed.

NOTES
While rectanguiar wedges do not require a special aren-
fation, the conical secondary locking wedge of the 3-pin
connector must be installed with Me armow pointing
foward he exlornal laich. See Figure B-9.

I the secondary lacking wedge does nol side inle e
installed position easily, verfy that ail terminsls are fully
lerminais are not properly installed by not enfering s |
fully instated position.

Remove the secondary locking wedge. Use fhe hooked
aend of a stiff piece of mechanics wire a nesdle nose pli-
@r%. Of a suitable pick tool {Part No. HD-41475-100). See |
Flgure B-10.

Gently depress terminal latches inside pin housing and
back out pina through holes in wire seal.




NOTE

An ELECTRICAL TERMINAL CRINMF TOOL {Part No. HD-

39965) iz usad to install Dewtsch pin and socket lerminals on

wires, I new ferminals must be insialied sewe Crimpéng

Instructions in this sechion

3. Fil wire seal into back of pin housing. Grasp crimped pin
approximately 1.0 in. (25.4 mm) bahind e contact bar-
ral. Genlly push pins firough holes in wire saal inio heir
respective numbared locabons. Feed pin nld chamber
untl it "clicks™ in place. Verity Tl pin will not beck out of
chamber; a slight twg on the wire will conlirm that & is
propachy locked i place.

4, Insert tapered end of secondary locking wed(e nlo pen
housing and press down uniil & snapa in place. The
wedge fits in the cenier groowe wilhin e Din ROl
and holds the lerminal alches Bghily cosed

NOTES
& While reclanguiar wedQes 30 nol réquine 8 special onen-
tation, the conical secondary locking wodpe of Bhe 3-pin
conrecior must e installsd with the arow poiniing
towand the axternal lgich. See Figure B-3.

® I ihe secondavy locking wedge does not side inio the
inatalisd poaition sasdy, verdy thal all ferminais ane fully
irrstaied in the pin housing. The lock indicates when ier-
mingls are nol propery instaled by nol Gnkiving B fully
(&g poSition,

ASSEMBLING/INSTALLING

1. Insort socket housing into pin housing undl i snaps in
place, Two-, three-, four- and six-pin Deutsch connecion
e one sxternal latch on the socket hall of [ Connec-
ior, To fit the habws of o connecion iogather, the laich
on the socket side must be algned with the lalch cover
on the pin side

For those connectors with two extermnal latches (B-pin
and 12-pin), a different system is used W prevent
improper assambly, Align the taba on the socket housing
with the grocves on the pin housing. Push Ihe Connecior
halves togather wunll e latches “clicc” I laiches 0o nol
click (latch), preas on one ssde of the connecion unill That
latch engages, then press on the opposite =de 0
engage the ofher latch.

NOTE
Deutach conneciore ane oolor coded for localon pUPoSes.
Those conneciors assockaed with kel side sccessones. such
as the front and rear keft fwn signais. are gray. AN oifer con-
ries, are black.

If it should become necessary i epiace 2 plug or recepiacie.
pleasze note that the §-pin and 12-pin gray and Bk Connec-
tors are not imferchangeable. Since location of the aligrement
lahs differ between the bieck and gray conneciors, plugs or
recepiacies musl be repiaced by those of the same ocolor.
replacing both the socket and pin halves, then ihe Diack may
be aubstifuted for the gray. and vice versa. The socket and pin
halves of all other conneciors are interchangeable, fal =, he
tack may be mated with the gray. since the alignment tabs
are absent and the orentafion of the ademal keich & the
2ame.

T

Figure B-10. Deutsch Connector Pick Tool
(Part No. HD-41475-100)

Attachment clip installed

Figure B-11. Atachment Clip Installation

2 See Figure B-11. Fil the attachment clip to the pin hous-
ing, ¥ removed. Place large end of slot'on attachment
clip over T=stud on frame. Push assembly forward 1o
engape small end of Sal.




CRIMPING INSTRUCTIONS

See Figure B-12. Sgueeze the handies fo cycle e crimp
tool 1o the tully open position.

Haise locking bar by pushing up on bottom Range. Wilh

‘the crimp tails facing upward and the rounded side of the

contact barmel resting on the concave spiit level area of
the crimp tool. insert contact {socketpin) Hrowgh medkdls
hole of locking bar.

Felexse ocking bar o lock position of contact I the
crimp tails are slightly out of vertical alignment, the crimg
ool auviomatically rotates the contact so that the tais
tace strmight upward. When comeclly posilionsd, the
locking bar fits snugly in the space befween the contact
band and the core crimp tails.

Figure B-12. Deutsch Crimping Procedure

4. Sirip lead removing 5732 in. (4 mm) of insulation. Insert

wires betwean crimp tails until ends make contact with
locking bar. Verify that wire i positioned so that short
pair of crimp tails sgqueere Dare wire sirands, while long
Squesre hande of crimp lool unlil tightly closed. Tool
msomatically opens when the crimping saguence is
complete. Raise up locking bar and remove contact,

Inspect the qualty of the core and insulation crimps. Dis-
tortion should be minemal.
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11. Pin terminal

oo

Eloure B-11. 2-Pin. 3-pin and 4-pin Deutsch Conneciors



PACKARD ELECTRICAL CONNECTORS

GENERAL

From a ssrvicing stendpoint, there are two basic typss of
Packard eleclrical conneclors, [hose wilh pull-lo-seal -
nals and those with push-io-aeat terminals.

Look into the mating end of the connecior. if it appears that
the terminal can be extraciod from ihis side, hen § S proba-
bly the pull-to-saat type.

Al least one Packard pull-to-seal terminal can be easily rec-
ognized by the presence of a locking sar. The ear angapges a
ghot in the connecior housing and prevents the lerminal from
being removed from the wire end side of the connecior. The
Bar also acls as a strain reliel in the event thal the wires are
pulled and further inhibits movement of the terminal insids
the: chamber. For an example of this type of connecion, note
the MAP sansor connector [80].

B.3

Unlkke mosi conneciors, where the terminals are pulled out
the wire and of the connactor, to remowe the terminaks from
the pulHio-3eal conneCions, the fermingl i pushed oul the
mating end of the connecior. Dnce 2 new terminal is crimpsad
oo e & of the wire, the wing 5 pulled o draw the barmi-
nal back inside the chamber of the connecior housing.

Two types of Packand pull-to-seat slectrical conneciors are
weed One type has an extemnal Bich © ook the pin and
sockel hahatss logether, while: i other makes use of a wire-
form. Ses Figure B-14. The mannar in which the isrminals
arng piciud diflers bolwoen these two iypes ol connectors, as
further described balow.

T




PULL-TO-SEAT TERMINALS

Removing External Latch Type
To remove & pull-lo-seal lermingl from connecions wilh exder-
nal lstches, procesd as follows:

T

2,

3

Remowe the comnecior from fhe relaining dewce, §
present,

Bend back the external latchies) shightly and separate
e pin and sockel Rabes of he conmnécion,

To free & pull-io-seat wrminal from the connecior hows-
Ingy, firgd look inko the: mating end of the connecior i find
the locking tang. See A in Figurs B-14. The langs are
AbaEys positioned in e middls of the chamber and are
on the same side as the exiermal laich. On those con-
nactors with locking ears, the fang s on the side oppc-
aite the aar,

Al a slight angle, genlly insorl ihe poit of & oné Inch
gafaty pin down the middls of the chamber (aboul 18
inch) and pivol the énd of Ihe pin 1oward M lerminal
body. When & click is heard, remove the pin and repeal
the procedure. See B in Figure B-14. The dick & the
sound of the tang refurning to the locked position as &
slips from the point of the pin. Pick at e lang in his
mMAnNET until the clicking sops &nd ths pan ssema 1o akde
in @l & slighlly groater dopih (han il had proviously. This i
&N indication that the tang hss been depreassed.

NOTES
On those fermnais that have Deen axiracied on @ o
DU DCCRFION, N choking sound may Do Road wihen e
pin is phvoled o depreas the lang. bur proceed as & Fw
clicking is audibie and ihen push on the wire and of the
Ipad to check if the lerminal is free.

Whan picking mitipls lerminals, e and of the pan may
become maleabls. For best resulls, conbinue he proce-
durg with & o Saioly pin.

Remove the pin and push on the wire ond of e B 1o
gxtract the terminal from the mating end of the connec-

bor. See C in Figure B-14. Il nécossany, pull back the con-
dust and remowe the wire seal af the back of the
connecion bo nlreducs Some SEack in he wint.

NOTE

A sengs of Packard Electrical Tovrmingl Crimp Tooks ane swal-
ahie to inziall Packard pin and socket ferminals on wres. K
MW lormingls must Be instalied, see Crimping insiructons.

Installing External Latch Type

NOTE

For wire location pwposss, alpha characters are stamped
inio the sockst housings.

To inst=ll & termingl back into the chamber of the con-
necion howsing, use & thin fal biade, Bke that on an X-
Acio knile, snd carsfully bend the tang outward away
from the terminal body. See D in Figure B-14.

Gently pull on the: kedd &f the wirg end of the connechor
o draw the terminal back into the chamber. A click is
heard when the terminal is properly seated.

Push on the lead 1o verily thal the lerminal is locked in
place.

Push the pin and socket halves of the conneclor iogether
unilil The lalches “click”



PUSH-TO-SEAT TERMINALS

mmwmmmﬂmm
ail model wehickes ane ksied below.

®  Ignition Switch [%3]
® Fuse Terminals
& MAP Sensor [B0]

Removing Push-to-Seat Terminals

Like most connectors, Packard push-to-seat terminals are
pulled out the wire end of the connactor. To remove & push-
to-saat terminal, proceed as Mllows:

1. Remove the connéclor from the retaining device, ¥
present.

2. Bend back the external lalchies) slightly and separate
the pin and socket hahes of the connecion.

NOTE
Both the lgnition LightMay Swilch and e Main Power con-
neclors ang provided with secondary locks. The secondary
ipck, which may be molded onfo ihe connecor or #xist a8 8
separate piece. iids in levminal refention. Secondary ooks
must e opaned jor removed) before ihe lermindls can be
axiracted from the connecior hausing.

3. Open or remove the secondary lock. Band back the latch
slightly and fras one side of the secondary lock, Then
repant the shep (o roloass the other aids. Rotate the sec-
ondary lock outward on henge o access the lorminalks in
tha chambars of the conngcion Rousing

4,  Looking i the mating and or terminal side of the connec-
tor (opposits the secondary ock), take nobé of e erper
civily noxt 1o each terminal.

8, Insart the pick (Snap-0On TTB00-3) Nl e canity unil &
stops. Pivol the end of the pick loward the termenal o
deprass the locking tang. Remove the pick and gently
mmmwmmnmmuﬂwﬂ
the connacior. Repaat the step # the terminal = 1
lecked in place.

NOTE
A saries of Packard Elacirical Terminal Crimg Tools are aval-
able to ingtall Peckard pin and sockel lovrmingis on wires. ¥
new ferminals must be instalied, see Crimping Instruchions.

Installing Push-to-Seat Terminals

NOTE

For wire location purposes, alpha characters ane stamped

anip the secondary locks or ono fhe wirg end of the connec-

lor Faoussing.

1. To install a lerminal back into the chamber of the con-
necior housing, use a thin flal blade, like thal on an X-
Acio knife, and carefully bend the teng outward awsary
ftroen the terminal body.

2 Push the lead nlo ihe chamber at the wire and of the
connecios. A click is heard when the lerminal i proparty
saaied.

3. Gendly lug on he wirs and 1o verify thal the lerminal is
locked in place and will not back out of the chamber.

4. Ciose or insial the secondary lock. Rotate the hingad
gecondary lock inward until tabs fully engage lalches on
both siches ol CONMeCIoT.

5. Push the pin and socket halves of the conneclor logathar
unitil Ehe lalchies “click™

8. Install ponnecior on reteining device, il present,



CRIMPING INSTRUCTIONS

1. Sirip wire lead removing 5732 in. (4 mm) of nsulstion.
2. Compress handles uniil ralchel aulomabically opens.

NOTE

4. Ses Table B-1. Delorrming i comect dye or nast for the
GOre: Crirmg.

NOTE

Whan the word “TIP” appears in the Crimp Table, use e ip
of the toal specified to parform the core crimp procedure. See
Figure B-15.

4. Lay the back of the core crimp tails on the appropriale
nest, Be sure the core comp tails are poinling Iowanis
the forming jaws.

5 Gonlly apply pressure to handies of tool unlil crimpars
slightly secure the core crimp lails.

&, Inzar stripped wire between crimp lails. Vierily Tal wae
s positioned so thal shorl pair of crimp wils sgueece
bivrey wire sirands, whils long pair folds cver nsulaion of
saal material,

7. Squeeze handie of crimp tool until tightly closed. Tool
autsmatically opens when e crimping SSousncs &
cormiplel.

8. Table B-1. Determine lhe comect dye or nest for the insu-
latigrysaal crimp.

9. Lay the back of the insulation/seal crimp lails on the
approprate nest. Bo sur M insulationssal comp tls
ang pointing towands the forming jaws.

10. mmﬂmﬂuﬂiﬂﬁmw
automatically opens when the crimping sequence is
complede.

11. See Figure B-18. Inspact tha quality of the core (3) and
inaulation/seal (2) crimps. Deslorion should be manemal.

 Figure B-15. Packard Terminal Crimp Tools

Table B-1. Packard Terminal Crimp Tools

SPECIFICATION [ PACKARD 115 | PACKARD 271
Part No. i HD-38125-8 HO-38128-7 ;
7 | Non-sealed

TpeofCrimp | fterminals, T
Dyonests | F-G A-E

. g
L ey

1. Insulation
2 Insulation crimp
3. Corecrimp

' Figure B-16. Inspect Core and Insulation/Seal Crimpa




ELECTRICAL CONNECTORS

GENERAL

B4

Conmecion namiers are lisled in |brackets] In this manual.

The following table provides & brief description of the connsc-
tors found on the Firsboll XB9A.

Table B-2. Electrical Connector and Location Table

. —— e
(5] main fuse spaoe terminas under seal :
7l wail lamp hamess B-place Mulliock ol sido under tail section. |
[10] ECM (black) 12-place Deutsch n fainng
[1] ECM (gray) | 12-place Deutsch o tainng r
[14] CAIT POSION SeNSor :mm Under SPROCKE! COVEr
(18] right rear turn signal 2 1-place bullet under tail section
e ot roar turn signal | 2 1-pince buler under il section
[22) righl hand Controts jn-mm beneath nght s ol tairing
(24) left hand controls | 4-place Multiock " beneath et sde of tairing
B0] | fasher 5 place Amp | intairing
1] Fight rent turn sigral 2 1-place bulkol ' benpath right side of tairing
31] | left tront tuen signal |2 1-place bullet | beneatt teft side of faiving
(33] _I-‘Wlﬂm 4-place Augat :mmmuum
[38) | headlamp connector 4-place Amp banaath tairing
(39] instrument module 20-piace Multiock in tairing
T stator a-place Deutsch under sprocket cover
[B1] | fuse and dode assembly PE— right sicke of fairing
[62] | relay assembly P — kot nicke of fairing
165] vehicle speed sensor 3-place Deutsch under sprockat cover |
77 voltage reguiator 2-place Packard under sprocket cover
83) ignition cod 3.place Packard bensath airbox base
[24] rant fusl mector | 2-place Packard undemeath aimox hase
[85] rear fusd injecior |E-plln=Pu.tlrl;I underneath airbox base
[ ®8 | tuelpump | 4-piace Multiock et side of rear shock absorber
188] Svolle posiion senecy I‘a-mmm Immammcym__
89] itk air lermperaline sersor | 2-place Amp ' in airbox base '
190] engine lemperaiure sensar 1-place bullet baneath sirbox bass
e data link 4-place Deutsch  beneath st side fiing
—t R |
3] | tailight 1.place spade | back of tail light




Table B-2. Electrical Connector and Location Table

COMNNECTOR COMPONENT(S) DESCRIFTION LOCATION
17 cooingfan 2place Mulock | behind rear cylinder
[120] odl pressune switch - pesat terminal crankcase above oil fiter

21 tront brake swich 2-place Multiock beneath tainng
[121] rear brake switch 2-place Multiock | under ssat
[122] haorn spade termnals ' in fairing
[128] Etartsr scéanaid space ermnals top of starler
[131] newiral switch 1-place bullet under sprockel cover
[133] | sidestand switch 2.place Mutiock top of sadpstand
[134) bank angle sensor | B-place Sumiltomo in tairing
E OXYQON SONSOr | 1-place Packard nehing rear cylinger Read




INDEX TO WIRING DIAGRAMS

Table B-3. XB9R Wiring Dlagrams

|

| DIAGRAM

| Main hamass

B.5

. Erngine managemeant circuit

Lighting circuit

B-17

B-18
B-19

Horn and instruments circul

Starting clreuit

Starting and changing circults
| Componant Circuits

B-21
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APPENDIX C-METRIC CONVERSIONS

CA1

Table C-1. Metric Converslons
__rﬁBmlnn mTﬂm 5-bupk
(MM X 0.03937 = INCHES) (INCHES X 25.40 = MM)

T in. | mm i':'__- in. | mim i i | i mim | in. mm | in. - mim
1 o03e|2s  gedz(ss 2283 @ 001 0256  15240]1'he 40.21(3%s  B4.14
2 007826 1.024 |59 23| =2 o002 051|% 15875 |2 5080(3% 8572
3 one|27 1083|680  2362| 83 003 O76|Mhe 174822 5239(34 9638
4  D157|28 1,102 |81 2401| o4 004 a7 17.780 | 2.1 5334 (37w BT
5 0197|209 1.142 |62 2441 85 005 A271%  18.050(2% 5397 |3' BABO
8  .0238|30 1.181 |63 2480 96 i) A52) .8 20320 (2%w S556|3%w 00.40
B < 1.220| 64 2519 &7 i i AT8| " 20638 |22 5588|368 81.44
B 035|322 1,260 | B5 2.559| 98 i 203|Th 22095 (2" 5715 (3" ga.or
9 035433 1.269 |06 2598 %9 000 229|9  228060|23 58,42 (3" 93.88
1 0394 | 34 1.338 | 67 2838 | 100 010 254w 23812 |2%w  58.74 (27 8388

2 787 | 35 1.378 |68 2677|101 Yo 297 |1 2540 (2% 6032|3% 0625

3 181 | 38 1417 |69 2718|102 020 508 (1w 2600 |24 60,06 (3.8 B.62

4 AETS |37 1,458 | 70 2.756 103 030 TE2| 1.1 2704 [2The 6197 |3"a  DO.B4

-1 J9E8 | 38 1498 (| T1 2785 | 104 Ve T4[1'% 2857 |2 6350(3"h 9B.42

& 2302 38 150512 2834 | 105 1016 1% 3016 |2%w 6508|389 B9.08
T 2758 (40 1575|713 2874 106 050 1270|12 2048 |28 85.04 (3% 100,01

la  a3wslar  181al7a 213|107 _ 1524[1% 2175 [2% e66T|4 1018
) 3543 (42 1.653 |75 2953|108 e 1588|13 3302 (2" 68.28(4'e 10219

10 3837 | 43 1693 78 2992 109 070 1.778|1%w 3334 (27 G858 41 10414

1 AZI 44 1.732|77 3.031|110 080 2032(1% 23402 |2% 6985(4'h 10477

12 AT24 (45 1.772|78 aom |1 090 2208|14 3558 |28 7112 4%e  106.36

13 5118 |46 181179 3110|112 A 2540(17/ 3651 (2" T144(42 10668

14 5512 |47 1.850 | B0 3149|113 T A17S|1'% 2810 (2% 73024 10795

15 5805 | 48 1.800 | 81 3189|114 Ye 4762 1% 3068 |20 TIBE |43 10022

16 6290 | 40 1.929 |82 3228|115 2 S080(16 4064 [2'ne T461|4%e 10054

17 6893 | 50 1068 83 3268|116 T 635015 4127 |3 TE20 4% 11112

18 7086 | 51 2008 | 84 3307|117 3 TE20|1"he 4286 (3% TT.TD|44 11178

19 7480 |52 2047 85 3348|118 She TO38|17 4318 (31 TB.74|4The 11271

20 .7874|53  2086(86 3386|119 %  9525|1% 4445 (3% TRST|4'%: 11430

21 .B268 | 54 2.1Hin 3425120 A 1016018 4572 |3%= B006|4%e 11589

et .Bes1 (55 2.165 |88 3464 | 121 The 11.112|1™%s 4604 |32 B1.28 46  116.84

23  90s5|56  2205(89  3.504[12 s 12700(1% 4782 (3% B255|4% 11747

24 D440 |57 2544|890 3543|123 "he 1428819 4826 (33 B3BZ |4 ™% 119.08




FASTENER TORQUE VALUES

Torque specifications for spedlic componenis are lsied n
&ach sechon gt the point of use. When comer—iing 10 Néwion-
melers, use the ormukas given under the meiric chart. For all
other steel fsstenars, use the values Ested in one of he tebies
below. In e English table, lorque figures are listed in fi-lbs,
except those marked with an asterisk [*), which ane Eied nin-
Ibes. In the melric kb, Ngunes are Bsted in Newion-meters.

c.2

The quality fasteners used on Buell motorcycles have
specific strength, finish and type requirements to perform
proparty in the assembly and the operating environmeni
Use onty genuine Buell replacemant fasteners tightened
to the proper torgue. Substitution could cause fastener
talure, which could result in death or serious injury.

Table C-2. English Torque Values

ML mmummi e
FASTEMER | TYPE | TEMSALE MATERLAL [ | Inchas)
IFTAENTH 15:-1[!‘Fl EERE R IR R WAE | BW | a4 | T | 1
- . 1
SAL 2 T 0 LW I
D BTEEL ] CARBCH I | # |12 | = | = | o |8 | 8 | s | 208 | ¥
I
T R 1 |
8 £ 000 WEDL |
@ r!'“rm &5 CARBOS HEAT { AEJEIERE AR BECRE RE AR AN
e | ) |
B | 1
]
SAL 7 £ 000 MFTL | |
@ b r CAPBON | | | o | ® | & |7 | oo | owe | os | o0 | 5w | w0
L *
BAE 4 180, [0 FLE
@ | By CAREON | i b ] &7 ™ i o ! I | W ] 'IW
ALLLY |
-----  § L r 1 r
BAE § 180 000 L | | |
feh = cAPRON | | |~ | AF AR RETRE R RE RN
T | | .
- i r ] ¥ i . r
SOCKET | Miigd | edH CAMACH | | |
SET Py |u.m-m | |w | o % | | ow|m|«|o ||
ACAEw D 1 1 1171 | i
| 1 ! i |
i I |
j ATUCE [ L BE 7 € it § it wFilf R € o, wi Sl o o gl
|
|
*Torqua valuas in in-lbs.
Table C-3. Metric Torque Values
FSEE | [ra— [ BO0Y ST OF OUTHOE DUAMETER
FasTiem | TYPE | TEMSILE MATERWL | Plmber) ] = il
s 1 | ||
| STRENGT | ENEN 4_;||.||u1uluuu.1 L] | i | e
BAE 3 s3@ | 0 ouw | | I i | { |
¢ % | sTERL g CARBON | I [ | 83 | s | gy | a4 | 660 | 954 | 1328 | 144 | 305 | 8T
| |
- 1 1 = 1 |
: BAE § 3470 MELHLA | | | {
@ STEEL g | CAMBON HEAT | ! 1n| 25 | whB | 363 | 456 | PT | 9078 | 16RF | 130 | 3554 | S0 | H8
/| TI‘T : | |
 E— i — : | |
| BaET 9280 | NEDAM | |
@ STEEL |  igiom CARBON | . o | s | oo | oez 1521 | 2130 | 2va | aere | s | veeer
| Loy | = i |
L 4 4 4
.- =] NELILM | | | |
% | =mERL CAREDN | ma | | Eme | 0omE | 648 | EXAT | JAT | 5255 | 8206 | 12200
| ALY |
i et 5 - =
i | saEn | mse | veowm | ’
ETEEL g CAREDN | 4 | @ | e | 0re A8 | EOT | W8T | 5255 8EA | 120
ALLOY | |
= 1 i. i i i JI = i - |
= BOCMET | 14804 | HOGH CAREON | |
BET ghrr® OUENCEED i 19 | 18 | 2a | mo |oes | 2es | ann | s | o7 | 1m3) 200
BLFEW | TEMPERED - | i
|
/ ETUDE | Lime SAE 7 5 g E el whe (e i nown, with ned of suflcend stengih.
|
| | R




D.1

OSE AND WIRE ROUTING

BT

Figure D-1. Fromt and Rear Brake Systems, Right Side View
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Figure D-2. Rear Brake Systems. Top View



Figure D-3. Aear Brake Sysiems, Lef Side View
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Figure D-i. Evaporative Emissions Control, California Models, Top View



-

Ta induction madule

3. From fuel tank (California)

4. From fuel tank to atmosphere (49 state)

Figure D-5. Evaporalive Emissions Control. Califomia and 49 Stale Models, Left Side View

From induction module (California)




Fusl pumip

Figure D-5. Wiring Harmess, Leift Side View

Intake air temperature sensor (IAT)
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Spesdometer Sensor

2 Cable, starter to battery positive
3. Solenoid

B Switch, oil pressune
7. Cam posiiion sensor

4. Transmission went ling
5 Volisge regulator
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Figure D-11. Cluich and Throttle Cables, Right Side View



s

Figure D-12. Clutch, Throttie and Seal Release Cables, Lefl Side View
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